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A Message from Governor Tom Wolf 
 
! ŘƛǾŜǊǎŜ ŜƴŜǊƎȅ ǇƻǊǘŦƻƭƛƻ ƛǎ ƻƴŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎǘǊƻƴƎŜǎǘ ŀǎǎŜǘǎΦ 9ȄǇŀƴŘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǎƻƭŀǊ ŜƴŜǊƎȅ ōǳƛƭŘǎ ƻƴ ǘƘƛǎ 
strength and positions Pennsylvania to gain advantages increasingly being pursued across the United States from 
this clean, reliable, and renewable 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, and other business 
sectors in the face of climate change.  
  
LŦ ƛƳǇƭŜƳŜƴǘŜŘΣ ǘƘŜ ǎǘǊŀǘŜƎƛŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜΣ ŀƭƻƴƎ ǿƛǘƘ ƻǘƘŜǊ ƛƴƛǘƛŀǘƛǾŜǎ ōȅ Ƴȅ 
administration, from supporting the use of in-state solar renewable energy credits to increased grants and loans for 
solar installations, will help ensure that we fully leverage these benefits for all Pennsylvanians. I 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 from Secretary Patrick McDonnell 

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

Solar energy is growing in Pennsylvania, as it is across the United States. However, while 
the number of states that get at least 5 percent or even 10 percent of electricity from 
solar continues to climb, Pennsylvania gets less than 1 percent of its electricity from this 
clean, reliable, and renewable energy source. 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 assembled a statewide partnership of experts who have collaborated for more than a year 
to identify 15 strategies, including grid-scale solar and smaller, distributed systems (such as rooftop installations), 
that can achieve a 10 percent increase in solar-powered electricity. They have also detailed the associated benefits 
and required investments, to create a set of strategy recommendations ready for implementation. 

For Pennsylvania to achieve leadership in renewable energy generation from solar, we will require more intensive 
leadership, investment, and recognition of the long-range economic and environmental benefits. I am proud of the 
ƭŜŀŘŜǊǎƘƛǇ 59t ŀƴŘ ƻǳǊ ǇŀǊǘƴŜǊǎ ŀǊŜ ǇǊƻǾƛŘƛƴƎ ƻƴ ǘƘƛǎ ƛƳǇƻǊǘŀƴǘ ŀǎǇŜŎǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜƴŜǊƎȅ ƳƛȄΦ LŦ ȅƻǳ ǿŀƴǘ 
to see a viable future of cleaner energy in Pennsylvania, I invite you to turn the page. Further, I encourage you to 
consider how this valuable work might inform your energy decisions. 

 
 

Patrick McDonnell 
Secretary 

Department of Environmental Protection 
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EXECUTIVE SUMMARY 

 

Solar panels at the Tom Ridge Environmental Center, Presque Isle, Erie County 
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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 states have embraced solar development to a 

greater degree than Pennsylvania, the experience they gained can now be used here to encourage the 

development of ōƻǘƘ ŘƛǎǘǊƛōǳǘŜŘ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ƭŀǊƎŜ άgrid scaleέ ǎƻƭŀǊ t±. In fact, whereas in 2000, 

Pennsylvania had less than one Megawatt (MW) of solar installed, today, there are over 300 MW 

installed in Pennsylvania.1  
Pennsylvania is moving forward in the solar marketplace, but there is significant potential for solar to 

continue this growth and transform the electricity generation sector. The benefits of an increased share 

of solar in the electricity generation sector are enormous, including: 

Finding PennsylvaƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ is a project of the Pennsylvania Department of Environmental 

Protection (DEP) 9ƴŜǊƎȅ tǊƻƎǊŀƳΩǎ hŦŦƛŎŜ ό9thύ with funding from the U.S. Department of Energy Solar 

Energy Technologies Office. The planning project brought together expert stakeholders from across 

sectors to explore whether Pennsylvania has sufficient technical and economic potential to increase in-

state solar generation to provide 10 percent of in-state electricity consumption by 2030.  

Stakeholders explored likely pathways to achieving the target and identified, through modeling, 

associated economic, environmental, and health impacts. The process undertaken was not meant to 

reach a consensus but create a robust and open process, for the identification and documentation of 

strategies and information. The Project team took significant input from both our committed partners 

and our robust stakeholder group composed of over 500 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/2018-01/documents/2018_complete_report.pdf  
4 https://www.eia.gov/environment/emissions/state/analysis/pdf/table1.pdf  

Benefits of Solar Generation 

Public Health Air and water pollution from fossil fuels can lead to breathing issues, 
neurological damage, heart attacks, cancer, premature death, and a host of 
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 some 
states taking full advantage.  

Job Opportunities The amount of solar jobs in the U.S. have increased. Since 2010 solar job 
growth has grown by 168 percent, from just over 93,000 to more than 
250,000 jobs in all 50 states in 2017.2 

Cleaner Air The electricity sector accounts for 29 percent of all U.S. GHG emissions,3 and 
tŜƴƴǎȅƭǾŀƴƛŀ Ƙŀǎ ǘƘŜ ƴŀǘƛƻƴΩǎ ǘƘƛǊŘ highest energy-sector GHG emissions,4 
providing renewable energy generation in Pennsylvania an opportunity the 
reduce U.S. emissions. 

http://www.puc.state.pa.us/Electric/pdf/AEPS/AEPS_Ann_Rpt_2016.pdf
https://www.thesolarfoundation.org/national
https://www.epa.gov/sites/production/files/2018-01/documents/2018_complete_report.pdf
https://www.eia.gov/environment/emissions/state/analysis/pdf/table1.pdf
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.ŜŦƻǊŜ ǘƘŜ CƛƴŘƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ ǇǊƻŎŜǎǎ ōŜƎŀƴΣ ƛǘ ǿŀǎ ŎƭŜŀǊ ǘƘŀǘ tŜƴƴǎȅƭǾŀƴƛŀ ŀƭǊŜŀŘȅ 

possessed a unique set of assets that can position the state to lead in solar development: 

 

                                                           
5 Commonwealth Energy Assessment Report, 2018, Department of Environmental Protection 
6 PJM Interconnection, Renewable Integration Study, (March 2014) available at: http://www.pjm.com/committees-and-
groups/subcommittees/irs/pris.aspx. (note: This may require that the transmission system be expanded to meet the changing 
power flow). 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ !ǎǎŜǘǎ 

Resource potential The /ƻƳƳƻƴǿŜŀƭǘƘΩǎ 9ƴŜǊƎȅ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ ǎǘŀǘŜǎ ǘƘŀǘ tŜƴƴǎȅƭǾŀƴƛŀ Ƙŀǎ 
the potential to economically increase grid scale solar 3,687 percent and 
distributed generation solar 255 percent from 2015 ς 2050.5 

Abundant land Pennsylvania land is reasonably priced, available for grid scale solar 
development, and does not present the types of challenges faced by land 
constricted states. 

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

Grid readiness Pennsylvania's Regional Transmission Organization (RTO), PJM Interconnection 
LLC, studied the impacts to grid operations if renewable energy increases. PJM 
concluded that renewables integration can lower energy prices and concluded 
that the system can maintain required reliability levels with up to 30 percent of 
energy from wind and solar.6 

Competitive prices The Lawrence Berkeley National Laboratory Tracking the Sun 10 report (2017) 
shows solar prices in Pennsylvania to be near the national average. 

Interested project 
developers 

In November 2017, the Commonwealth Financing Authority offered competitive 
grants for solar projects; 110 applicants were received, 78 were approved 
totaling 44 MW. 

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

http://www.pjm.com/committees-and-groups/subcommittees/irs/pris.aspx
http://www.pjm.com/committees-and-groups/subcommittees/irs/pris.aspx
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With those assets in mind, stakeholders provided input 

regarding pivotal factors influencing solar PV 

deployment and associated considerations, risks, and 

benefits. Several stakeholder workshops were held 

across the state, with diverse sector participation 

(FIGURE 1).  

During each workshop, facilitators engaged 

stakeholders in breakout sessions for three main 

workgroups: Markets and Business Models, Policy and 

Ratemaking, and Operations and Systems Integration. 

Stakeholders provided feedback within these 

workgroups as well as during general listening sessions. 

Figure 1. Percentage of Stakeholders by Sector 

The stakeholder engagement process worked to identify the most impactful and realistic strategies that 

would move Pennsylvania towards the target of in-state solar generation to provide 10 percent of in-

state electricity consumption by 2030. The stakeholders ultimately identified fifteen strategies that may 

be pursued, including cross cutting strategies that will advance solar implementation sector-wide, as 

well as strategies specifically aimed at promoting grid scale or distributed generation. 

The price of solar is decreasing globally, and this is projected to continue. There are several local factors 

that impact the installed cost for new solar in the state and policies and market conditions that impact 

the returns on solar investments. Implementing the recommended cross-cutting strategies will shift the 

price point of solar and increase both grid scale and distributed generation.
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CROSS-CUTTING STRATEGIES 

The following cross-cutting strategies, such as changes to the Pennsylvania Alternative Energy Portfolio 

Standard (AEPS) and adoption of carbon pricing, will encourage the development of both grid scale and 

distributed generation.  

Cross-Cutting Strategies 

Alternative Energy Portfolio 
Standards 

1. Implement an increase in the AEPS solar PV carve-out to between 
4 and 8 percent by 2030 and ensure creditable Solar Renewable 
Energy Credits (SRECs) are limited to those generated in Pennsylvania 
wherever possible. 

Access to Capital 

2. Increase access to capital by expanding availability of solar lending 
products to residential and commercial projects to enable solar 
ownership. 

3. Provide loan guarantees to lower interest rates and incentivize 
deployment of solar generation. 

Carbon Pricing 

4. Implement a carbon pricing program and invest the proceeds in 
renewable energy and energy efficiency measures. 

Siting and Land Use 

5. Support the creation and adoption of uniform policies to streamline 
siting and land-use issues while encouraging conservation. 

Tax Incentives 

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 
companies that have sufficient tax equity appetite to take full 
advantage of the federal Investment Tax Credit (ITC) and Modified 
Accelerated Cost Recovery System (MACRS) depreciation if sponsors 
cannot do so themselves. 
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DISTRIBUTED GENERATION STRATEGIES 

The modeling scenarios assume distributed solar generation will be responsible for a smaller fraction of 

the overall deployment than grid scale solarτlikely between 10 and 35 percent. To meet these targets, 

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

12 years.  

Current growth rates from 2013-2017 were 22 percent for residential and 7 percent for commercial 

solar. The following strategies could help to continue and accelerate the growth seen in recent years 

and assist in meeting the overall 10 percent target. 

Distributed Generation Strategies 

Virtual Net Metering 
8. 9ȄǇŀƴŘ ŎǳǎǘƻƳŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ǳǎŜ ƴŜǘ ƳŜǘŜǊƛƴƎΦ 

Community Solar 

9. Identify and remove the barriers to the deployment of 
community solar systems in Pennsylvania. 

Alternative Ratemaking 

10. Ensure alternative ratemaking is addressed in a 
manner that does not create a disincentive for solar 
deployment. 

Property Assessed Clean Energy (PACE) 

11. Enable and encourage municipalities to offer PACE 
programs that include solar projects. 

Addressing Interconnection Issues 

12. Accelerate use of smart inverters to manage over-
voltage concerns on low voltage distribution lines and 
avoid unnecessarily adding costs on small solar distributed 
generation projects. 



 

  E x e c u t i v e  S u m m a r y | xv 

GRID SCALE STRATEGIES 

Significant increases in statewide solar generation is expected to come from grid scale deployments of 

solar. Although not required to meet the target, the modeling anticipates that 65 to 90 percent of the 

solar generation be grid scale.  

While cross-cutting strategies will encourage the development of both grid scale and distributed 

generation, the stakeholders also identified strategies that may help alleviate some of the hurdles 

currently impeding grid scale solar development in Pennsylvania. 

 

Stakeholder input was informed by a process of modeling and data analysis investigating three primary 

scenarios: the Solar A Scenario, the Solar B Scenario, as well as a Reference Scenario, which presented 

a business as usual context as a baseline reference.  

The Solar A and Solar B Scenarios provide two contrasting pathways for achieving 10 percent solar 

energy production, using the same total energy consumption as in the Reference Scenario (FIGURE 1. 

Percentage of Stakeholders by Sector). In both scenarios, the majority of new solar development comes from 

grid scale solar that is connected directly to the transmission and distribution system. 

 

 

 

 

Grid Scale Strategies 

Long-Term Contracts 

13. Develop guidelines for limited use of long term contracts (LTCs) for a 
period of 10 or more years to ensure Pennsylvania benefits from grid 
scale solar energy. 

14. Evaluate and consider utility ownership of solar generation especially 
in cases where market-driven deployment may be insufficient to achieve 
public goals and/or reliability concerns. This may include solar for low-
income and Customer Assistance Programs in particular. 

Grid Modernization 

15. Investigate opportunities for grid modernization to enable increased 
solar generation. 
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Table 1. Comparison of the basic assumptions of the three primary scenarios 

Economic cost: The modeling found that over 15 years, the Solar A and Solar B 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 compared to the reference 

scenario. 

For context, over the 15-year study period the investments required for the Solar A and Solar B 

Scenarios are 1.2 to 1.4 percent above current energy spending. 

Economic and environmental benefit: In addition, the modeling shows that the Solar A and Solar B 

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 electricity decrease by approximately 10 percent by 2030. 

Land use: Another important issue identified by the stakeholders is how much land would be required 

to achieve that level of solar development for both distributed generation and grid scale. The modeling 

found that grid scale solar would use 89 square miles (56,800 acres) in Solar A Scenario and 124 square 

miles (79,200 acres) in Solar B Scenario. Rooftop systems are not included in the land use numbers; 

however, a 2008 study on rooftop solar potential in Pennsylvania found that there is space for more 

than 27 GW of solar PV panels on existing rooftops statewide alone, nearly three times the amount 

needed for the entire 10 percent target. 

To put the acreage into perspective, the required land use to meet the grid scale levels for each scenario 

represent a small fraction (less than three-tenths of 1 ǇŜǊŎŜƴǘύ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ŀƴŘ ƭŜǎǎ 

than half of the total abandoned mine lands in Pennsylvania. ¢ƘŜǊŜŦƻǊŜΣ ƛǘΩǎ ŎƭŜŀǊ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǘƘŀƴ 

 Reference Solar A Solar B 

Target for in-state solar 0.5% by 2020 10% by 2030 10% by 2030 

Total solar capacity in 2030 1.2 GW 11 GW 11 GW 

Distributed capacity in 2030 0.6 GW 3.9 GW (35% of total) 

50% residential 

50% commercial 

1.1 GW (10% of total) 

50% residential 

50% commercial 

Grid scale capacity (>3MW) 
in 2030 

0.6 GW 7.1 GW (65% of total) 9.9 GW (90% of total) 
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sufficient available land to accommodate both scenarios of Grid Scale solar within Pennsylvania and land 

use strategies can be pursued. 

Jobs: The modeling process estimated job impacts of the solar scenarios using the Jobs and Economic 

Development Impact (JEDI) model.7 Combined with the itemized cost for solar installation and 

maintenance, the JEDI model uses economic input and output analysis to estimate the extent to which 

investment induces further investments throughout the Pennsylvania economy, supporting local 

businesses and jobs. (TABLE 2). 

Table 2. Estimated new gross jobs by scenario 

 

Solar A Solar B 

Construction period jobs 100,604 67,716 

Ongoing jobs 1,086 983 

 

NEXT STEPS 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ demonstrates that by implementing strategies to increase solar generation, 

Pennsylvania will gain significant economic, environmental, and health benefits. Pennsylvania can 

continue its energy leadership role and implement policies that advance solar energyΩǎ role in the state. 

Achieving the 10 percent target by 2030 requires that policy makers adopt strategies that will move 

Pennsylvania into a solar future more quickly than is expected under business as usual projections. This 

Plan seeks to confirm and build upon the efforts to date and demonstrate the viability of solar in 

Pennsylvania.  

TƘŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ tǊƻƧŜŎǘ ¢ŜŀƳ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ŘƛǎŎǳss these strategies 

with a focus on implementation details and the keys to achieving market transformation, while 

minimizing ratepayer cost impacts.

                                                           
7 National Renewable Energy Laboratory, Jobs and Economic Development Model (JEDI), available at: 
https://www.nrel.gov/analysis/jedi/ 

https://www.nrel.gov/analysis/jedi/
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From a few of our committed partners: 

άtŜƴƴǎȅƭǾŀƴƛŀΩǎ Solar Future represents 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 

ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ economy and for the benefit 

of its lands and waters.έ τ Bill Kunze, State Director, The Nature Conservancy, Pennsylvania Chapter 

 

ά/ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ¢ŜǎƭŀΩǎ ƳƛǎǎƛƻƴΣ ǘƘƛǎ ǘƘƻǊƻǳƎƘ ǎǘŀƪŜƘƻƭŘŜǊ ǇǊƻŎŜǎǎ Ƙŀǎ ŎǊŜŀǘŜŘ ŀ ǊƻŀŘƳŀǇ ŦƻǊ 

tŜƴƴǎȅƭǾŀƴƛŀ ǘƻ ŀŎƘƛŜǾŜ ŀ ƳƻǊŜ ǎǳǎǘŀƛƴŀōƭŜ ŜƴŜǊƎȅ ŦǳǘǳǊŜΦ ²Ŝ ŎƻƳƳŜƴŘ DƻǾŜǊƴƻǊ ²ƻƭŦΩǎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ 

for their leadership on this important initiative.  We look forward to providing solutions that will help the 

ǎǘŀǘŜ ǊŜŀƭƛȊŜ ǘƘŜǎŜ ƎƻŀƭǎΦέ τ Ryan Barnett, Policy and Business Development, Tesla 

 

ά!ƭǘƘƻǳƎƘ ǿŜ ŘƛǎŀƎǊŜŜ ǿƛǘƘ ǎƻƳŜ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǇƭŀƴΣ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊ ǇǊƻŎŜǎǎ ŀƴŘ Ǉƭŀƴ ŘŜǾŜƭƻǇƳŜƴǘ 

were thorough and took into account all points of view.έ τ John Costlow, President, Sustainable Energy 

Fund 

 

άLǘΩs not 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 state, but PA DEP, with the help of the 

Vermont Energy Investment Corporation and the other consultants, did just that. The resulting report is a 

ǇǊŀŎǘƛŎŀƭ ŀƴŘ ŦŜŀǎƛōƭŜ ƎǳƛŘŜ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎƻƭŀǊ ŦǳǘǳǊŜ ǘƘŀǘ ŘŜǎŜǊǾŜǎ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ ƻǳǊ ǇƻƭƛǘƛŎŀƭ 

leaders and the public.έ τ Roger E. Clark, Esq., Director, Clean Energy, Reinvestment Fund 

 

 

March 8, 2018, Stakeholder Meeting, Pittsburgh, PA 
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INTRODUCTION 

 

 

Solar panels in Germansville, Lehigh County 
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Solar energy is growing as a clean and reliable electricity generation source across the world, including 

the United States. The U.S. has seen an average annual growth rate of installed capacity of 59 percent 

over the last ten years8, and a 43 percent increase of solar electricity generation from 2016 to 20179. 

Since 2000, solar in Pennsylvania has grown from less than one megawatt (MW) to over 300 MW 

today10.  

There is significant potential for solar to continue this growth and transform the electricity generation 

sector. In the U.S., the price of solar power has decreased 66 percent from 2010 and dropped 

12 percent in 2016 alone.11,12 Internationally, photovoltaic (PV) solar is expected to garner nearly $4 

trillion in funding over the next 25 years. 13 
The potential benefits of an increased share of solar in the electricity generation sector are enormous, 

including: 

¶ Public health: Air and water pollution from fossil fuels can lead to breathing 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 alone, one study estimated the 

life cycle costs and public health effects to be an estimated $74.6 billion every year.14 

¶ Economic growth: The solar industry is creating economic growth across the country, with some 

states taking full advantage of the activity. For example, North Carolina is home to over 

450 companies involved in the solar industry that represent at least $2 billion of direct 

investment in the state.15 

¶ Job opportunities: The amount of solar jobs in the U.S. have increased. Since 2010 solar job 

growth has grown by 168 percent, from just over 93,000 to more than 250,000 jobs in all 

50 states in 2017.16 Looking forward, one study suggests that there could be 7.2 million jobs in 

the U.S. solar industry by 2030.17 

¶ Stable energy prices: Unlike other energy sources, solar (and wind) have no fuel costs and can 

provide fixed energy prices over time. 

¶ Cleaner Air: The electricity sector accounts for 29 percent of all U.S. greenhouse gas (GHG) 

emissions18, providing renewable energy generation an opportunity the reduce U.S. emissions. 

                                                           

8 https://www.seia.org/solar-industry-research-data  
9 See: https://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 Database, www.seia.org/research-resources/national-solar-database. Accessed Dec. 30, 2016. 
12 Solar Foundation, 2015 National and State Solar Jobs Census, www.thesolarfoundation.org/solar-jobs-census/ Accessed 
Dec. 30, 2016. 
13 Bloomberg New Energy Finance, 2015. 
14 Epstein, P.R.,J. J. Buonocore, K. Eckerle, M. Hendryx, B. M. Stout III, R. Heinberg, R. W. Clapp, B. May, N. L. Reinhart, M. M. 
Ahern, S. K. Doshi, and L. Glustrom. 2011. Full cost accounting for the life cyclŜ ƻŦ Ŏƻŀƭ ƛƴ ά9ŎƻƭƻƎƛŎŀƭ 9ŎƻƴƻƳƛŎǎ wŜǾƛŜǿǎΦέ !ƴƴΦ 
N.Y. Acad. Sci. 1219: 73ς98. 
15 https://www.seia.org/sites/default/files/resources/Duke_CGGC_NCSolarEnergyReport.pdf  
16 https://www.thesolarfoundation.org/national. 
17 http://www.irena.org/documentdownloads/publications/irena_measuring-the-economics_2016.pdf  
18 https://www.epa.gov/sites/production/files/2018-01/documents/2018_complete_report.pdf  

https://www.seia.org/solar-industry-research-data
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_1_17_b
http://www.puc.state.pa.us/Electric/pdf/AEPS/AEPS_Ann_Rpt_2016.pdf
http://www.seia.org/research-resources/national-solar-database
http://www.thesolarfoundation.org/solar-jobs-census/
https://www.seia.org/sites/default/files/resources/Duke_CGGC_NCSolarEnergyReport.pdf
https://www.thesolarfoundation.org/national
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
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In fact, a study by the US Department of Energy's National Renewable Energy Laboratory (NREL) 

found that if the U.S. generates 80 percent ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ 

by 2050, the electricity ǎŜŎǘƻǊΩǎ ŜƳƛǎǎƛƻƴǎ ŎƻǳƭŘ be reduced by approximately 81 percent.19 

Pennsylvania is not capturing all of these benefits, despite its role as an energy generation powerhouse. 

Pennsylvania is one of the top three energy production states in the nation, and the top electricity 

exporting state.20 However, this energy leadership does not extend to renewable energy sources, as 

Pennsylvania ranks 21st in the nation when accounting for distributed generation solar and 28th in the 

nation for grid scale solar.21 Installed solar energy generation assets currently produce less than 

0.25 percent of the state's net electricity generation.

                                                           
19 https://www.nrel.gov/docs/fy13osti/52409-ES.pdf 
20 http://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_totcb.pdf 
21 See: https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_6_02_b 

http://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_totcb.pdf
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To maintain its energy generation leadership position and enhance economic growth in the energy 

sector, Pennsylvania could include in its portfolio a greater percentage of renewable energy sources, 

such as solar. There are several reasons Pennsylvania has the potential to take the lead in renewable 

energy and maintain its stance as an energy leader: 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ !ǎǎŜǘǎ 
 

Resource Potential 
¢ƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ 9ƴŜǊƎȅ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ ǎǘŀǘŜǎ ǘƘŀǘ tŜƴƴǎȅƭǾŀƴƛŀ Ƙŀǎ ǘƘŜ 
potential to economically increase grid scale solar 3,687% and distributed generation 
solar 255% from 2015 ς 2050. 

Abundant Land 
Pennsylvania land is reasonably priced, available for grid scale solar development, and 
does not present the types of challenges faced by land constricted states. 

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

Grid Readiness 
Pennsylvania's Regional Transition Operator, PJM Interconnection LLC (PJM), 
commissioned a study to examine the impacts to grid operations, including energy 
prices, if renewable energy increases over the next 15 years. The final report concluded 
that renewables integration can lower energy prices and that the PJM system can 
maintain required reliability levels with up to 30 percent of energy from wind and solar 
if transmission systems are expanded to meet changing power flows.22 

Competitive Prices 
The Lawrence Berkeley National Laboratory (LBNL) Tracking the Sun 10 report (2017) 
shows solar prices in Pennsylvania to be near the national average. 

Interested Project 
Developers 

In November 2017, the Commonwealth Financing Authority offered competitive grants 
for solar projects; 110 applicants were received, 78 were approved totaling 44 MW. 

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

Adequate Rooftop 
Space 

A 2008 study on rooftop solar potential in Pennsylvania found that there is space for 
more than 27 GWDC of solar PV panels on existing rooftops alone.23 

Community Support 
In March 2018 a bipartisan group of 180 mayors from across the U.S. called for 
increased solar energy usage in a letter released by Environment America. The letter 
highlighted the commitment from cities and towns to support solar, as well as a call for 
more action to advance solar from the Federal government. There were 42 mayors 
from Pennsylvania who signed, the most from any one state. 

                                                           
22 See: http://www.pjm.com/-/media/committees-groups/subcommittees/irs/postings/pris-executive-summary.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, Nov 25th, 2008. 

http://www.pjm.com/-/media/committees-groups/subcommittees/irs/postings/pris-executive-summary.ashx?la=en
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These assets highlight the important need to investigate the pathways to advance solar deployment in 

Pennsylvania. The CƛƴŘƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ project set a target for Pennsylvania to reach 

10 percent of electricity consumption to come from 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 challenges, quantify costs and benefits, and document how opportunities to increase 

solar, if implemented, will benefit Pennsylvania. 

 

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

tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ brought together hundreds of community, industry, government, economic, 

academic, and policy stakeholders from across the state. Some served on the project facilitation team, 

some participated in stakeholder work groups, some contributed as committed partners, and some 

provided input through public comment and other feedback opportunities. Everyone supplied 

knowledge and perspectives based on their experience and, moreover, brought a willingness to consider 

the interests of others. For this reason, tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ is a strongly ground-truthed plan. 

We set out to identify a path for solar energy development that challenges the status quo. To do so, we 

first had to look back: How is electricity currently generated in Pennsylvania? 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 Sunshine Program play? In 

addition, we asked, what currenǘ ǇƻƭƛŎƛŜǎ ŀǊŜ ƘŜƭǇƛƴƎ ǎƻƭŀǊ ŀƭƻƴƎΚ Iƻǿ Řƻ ƻǘƘŜǊ ǎǘŀǘŜǎΩ ǇƻƭƛŎƛŜǎ ŀŦŦŜŎǘ 

the growth of the solar industry and solar jobs in Pennsylvania? 

Our data analysis shows that small investments and smart planning can achieve a much higher 

penetration of solar in PA beyond the current trajectory. The strategies offered in this plan ramp up 

solar from the approximately 300 megawatts installed as of 2018 to 10-12 gigawatts by 2030, to provide 

10 percent of electricity generation. 

More broadly, we hope tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻlar Future not only 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 benefits of emissions-free 

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 life for all Pennsylvanians. 

David Althoff 

Director, DEP Energy Programs Office 

tǊƛƴŎƛǇŀƭ LƴǾŜǎǘƛƎŀǘƻǊΣ CƛƴŘƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƻƭŀǊ CǳǘǳǊŜ 
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THE FINDING PENNSYLVAbL!Ω{ {h[!w 

FUTURE PROJECT 

 

/ƻƳƳǳƴƛǘȅ 9ƴŜǊƎȅΩǎ YŜȅǎǘƻƴŜ {ƻƭŀǊ tǊƻƧŜŎǘΣ wŀŘƴƻǊΣ [ŀƴŎŀǎǘŜǊ /ƻǳƴǘȅ 

  



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
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