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Presenter
Presentation Notes
Good afternoon and thank you for having me. I’m Jason Walsh, Senior Advisor to the Assistant Secretary for Energy Efficiency and Renewable Energy at the U.S. Department of Energy. 

I’d like to thank Carol and the EESI team for inviting me to speak, and thank the other panelists for their enlightening presentations so far. 

To elaborate on the snapshot of the solar industry they’ve provided, I will talk about DOE’s role in developing the solar industry with our various partners, and in particular what our SunShot program Initiative is doing to continue to drive down the costs of solar deployment.
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Impact of EERE Investments in Solar R&D 

• EERE’s $3.7B investment in solar photovoltaic R&D from 1975 to 2008 resulted in a 
net economic benefit of $15B (2008 dollars) due to module efficiency and 
reliability improvements.  
 

• EERE R&D accelerated solar industry by 12 years 

Actual 

Counterfactual 

Actual vs. Counterfactual Cost 
Curves 

Actual V. Counterfactual Reliability 
Curves 

Actual 

Counterfactua
l 

Presenter
Presentation Notes
Establishing counterfactual w/o DOE
Company representatives were interviewed, who were active during the period 1976 to 2008.  
-The companies represented 88% of companies with production (nearly all with > 1MW production).  
-The results of the interviews provide an estimate that had a distribution between 10 and 15 years, with a whole-year average of 12 years. 
-To the extent possible, some non-DOE funded companies were included 
-There were a battery of questions asked and follow up interviews.  
-Benefits were calculated for PV companies individually: each firm’s counterfactual cost per watt less actual cost per watt and then multiplied by their production volume yielded company-specific benefits. Benefits were then aggregated and assembled into a time series.

Environmental Benefits – GHG displacement
-Environmental emissions benefits were estimated by comparing the reduction in air pollutant emissions from using PV systems as compared to the next best technology alternative.
-PV installations were segmented by (1) grid-connected centralized, (2) grid-connected decentralized, and (3) off-grid applications. Each segment was then compared to the most likely fuel choice for the application, excluding any solar technologies. 
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First Solar: Driving Innovation in Ohio’s Factories 
 
• 1990s: DOE’s NREL funding led 

to boom in start-up thin-film PV 
companies.  

 
• Led to First Solar LLC, now a 

leading worldwide PV 
manufacturer based in Ohio.   
 

• 2012: First Solar installed its 10 
millionth PV module in the 550 
MW Desert Sunlight Solar Farm 
project in Riverside County, 
California 
 

• By 2015, Desert Sunlight Solar 
will be one of the two largest 
solar PV projects in the world 

 

A First Solar associate handles photovoltaic materials at the company's 
Ohio manufacturing plant 
Courtesy of First Solar 

Presenter
Presentation Notes
Those numbers can sound relatively abstract.  Here’s a concrete example.

In the 1990s DOE’s NREL worked with an early partner, Solar Cells, Inc., proving a thin-film cost structure that gave rise to more than a dozen start-up thin-film PV companies. 

This led to the creation of start-up called First Solar LLC, which – as some of you know – is now a global leader in PV manufacturing based in Ohio. 
 
Together, NREL and First Solar developed a unique process for manufacturing high-efficiency thin-film CadTel cells on a widely available low-cost backing. The process won a 2003 R&D100 Award and was considered a significant milestone in the race to produce cost-competitive solar energy.
 
In 2012, First Solar installed its 10 millionth PV module in the 550 MW Desert Sunlight Solar Farm project in Riverside County, California. When completed in 2015, the project will be one of the two largest solar PV projects in the world.
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DOE LPO Launched Utility-Scale PV Market in the U.S. 
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2010 2011 2013 

Five LPO Projects 
 1510 MW 

 $4.6 Billion in Loans 
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Ten Privately  
Financed Projects 
  2488 MW  

2012 

1705 Program Ends 

AZ  

NM 

NV  
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AZ  
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Presenter
Presentation Notes
Just as DOE plays an instrumental role in the technology development we’ve also played a crucial role in financing. This is particularly true in the  utility-scale market. 

As you see above, the utility-scale market went from ZERO projects just a few years ago, then five projects supported by the DOE Loan Program Office – and now to 15 projects amounting to 2.5 Gigawatts of installed capacity. As you can see, all the most recent projects have been privately financed, but it took the DOE Loan Program Office to demonstrate their financial viability. 
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Solana 
Arizona 

• Completed in 2013 (250 MW)  
• ‘Nighttime Solar’ - 6 Hours of 

Thermal Energy Storage 
• $1.45 billion loan guarantee 

Tonopah 
Nevada 

• Completed in 2014 
• 390 MW Concentrated Solar 

Project 
• $1.6 billion loan guarantee  

Concentrating Solar Power Became a Reality in the U.S.  

Ivanpah 
California 

• 2014 - Expected Completion  
(110 MW)  

• ‘Nighttime Solar’ - 10 Hours of 
Thermal Energy Storage 

• $737 million loan guarantee  

Presenter
Presentation Notes
The Loan Program Office also helped demonstrate the viability of Concentrating Solar Power in the U.S.

Five of the largest CSP projects in the U.S. have received LPO support, and you see the basic stats for three of them on the slide. If it’s anything like PV, we can expect the next CSP projects will be able to attract all the private financing they need.

One of the coolest things about this technology, in my opinion, is that it can keep providing electricity through the evening peak load and for hours after the sun goes down.
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SunShot Utility Scale Progress by Q4 2012 
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Balance of Systems 
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Presenter
Presentation Notes
SunShot continues to drive research and market solutions to make abundant solar energy resources in the U.S. more affordable and more accessible for Americans. 

Today, the biggest obstacles we continue to face in reaching the goals of SunShot are the “soft costs,” such as permitting, installation labor, and inspection. 
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Largest Cost Reduction Opportunity: Soft Costs  

LBNL and NREL analyses 
show balance of system 
costs, or “soft costs”, such 
as permitting, installation  
and inspection costs  

Source: LBNL, http://emp.lbl.gov/sites/all/files/german-
us-pv-price-ppt.pdf; NREL 
http://www.nrel.gov/news/press/2012/2038.html 

Presenter
Presentation Notes

Today, the biggest obstacles we continue to face in reaching the goals of SunShot are the “soft costs,” such as permitting, inefficiencies in installation, and inspection. 

As the cost of PV modules has come down some of the best opportunities to bring down the price of solar energy are now reductions in soft costs. 
 
The soft costs for installing a rooftop solar panel in the U.S., for example, are about five times higher than in Germany. 




http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://emp.lbl.gov/sites/all/files/german-us-pv-price-ppt.pdf
http://www.nrel.gov/news/press/2012/2038.html
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Soft Costs Dominating Overall Costs 

Balance of system costs account for up to 50% 

64% of the cost of a solar installation 

Source: Second Annual Benchmarking…”, Friedman et al., 
in preparation. 

 Not decreasing as quickly as equipment costs 

Presenter
Presentation Notes
We also see that soft-costs aren’t decreasing as quickly as the equipment costs. 

In 2010, soft costs accounted for up to 50 percent of the price of a solar PV system and in 2012 they were 64 percent of the total residential system price. 
 
And what we are seeing is that the relative percentage of soft costs as part of the overall cost is growing. 
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Rooftop Solar Challenge (2011-2013) 

• 22 teams, 50 million 
people 
 

• Best practices 
developed, shared, 
and harmonized 
 

• Easier, cheaper, and 
one week faster to go 
solar on average 

Presenter
Presentation Notes
The SunShot team is also tackling the soft costs issue through the Rooftop Solar Challenge. 

22 teams from across the country participated in the Rooftop Solar Challenge to make installing rooftop solar PV easier, faster, and cheaper for homeowners and businesses. 
 
With support from EERE, these teams are working to reduce administrative barriers to residential and small commercial PV solar installations by streamlining, standardizing, and digitizing administrative processes. 
 
During this grant award, on average, these teams reduced the processing time to go solar by one week.
 
One week may not sound like much, but it adds up.  The Rooftop Solar Challenge parallels another goal set in the early days of computing.




11 One week per installation adds up . . .  
PV Installed in RSC locales: 

 

37,960 Residential 
Systems 

3,148 Commercial 
Systems 

Average Business Days 
Saved Per Install = 5.1 

Average Business Days 
Saved Per Install = 4.1 

~800 YEARS OF RED TAPE 

Which means the RSC 
saved Americans  from… 

Residential: 225 MW Commercial: 357 MW 

= 

OVER 10 LIFETIMES SAVED 

Presenter
Presentation Notes
The late Steve Jobs is famously quoted as having challenged his team to reduce the boot time of Macintosh computers by 10 seconds, stating: 
 
 “Well, let's say you can shave 10 seconds off of the boot time. 
 
Multiply that by five million users - the expected number at the time - and that’s 50 million seconds, every single day. 
 
Over a year, that's probably dozens of lifetimes. So if you make it boot ten seconds faster, you've saved a dozen lives. That's really worth it, don't you think?

Following a similar principle, taking the average time saved for the residential and commercial installations under rooftop solar, to date, the Rooftop Solar Challenge has saved Americans 792 years of red tape, or roughly 10 lifetimes. 

One success story out of the Rooftop Solar Challenge comes from four communities across Washington State. 
 
The Evergreen State Solar Partnership has been working with the Department of Energy to provide access to more affordable residential and small commercial rooftop solar systems in Bellevue, Edmonds, Ellensburg, and Seattle. 
  
In the past, every installation required a plan review, building permit, electrical permit, and interconnection review. Working together to review their processes, these cities were able to streamline installations by reducing or eliminating reviews that weren’t necessary to protect public health.

This Partnership is also developing a standard interconnection application agreement that incorporates net metering, interconnection, and production metering all into one application.  When approved, the agreement will be applicable to the largest utility in the state, with other publicly owned partner utilities following suit. 

Together, they are leading ground-level efforts to make processes more efficient and predictable across 285 cities, 39 counties, and dozens of utilities. 
 To make this easier for replication throughout the market, ESSP has conducted webinars, published reports, and delivered public presentations at energy events. The project has also been featured in the local news. 
One success story out of the Rooftop Solar Challenge comes from four communities across Washington State. 
 
The Evergreen State Solar Partnership has been working with the Department of Energy to provide access to more affordable residential and small commercial rooftop solar systems in Bellevue, Edmonds, Ellensburg, and Seattle. 
  
In the past, every installation required a plan review, building permit, electrical permit, and interconnection review. Working together to review their processes, these cities were able to streamline installations by reducing or eliminating reviews that weren’t necessary to protect public health.

This Partnership is also developing a standard interconnection application agreement that incorporates net metering, interconnection, and production metering all into one application.  When approved, the agreement will be applicable to the largest utility in the state, with other publicly owned partner utilities following suit. 
  
Together, they are leading ground-level efforts to make processes more efficient and predictable across 285 cities, 39 counties, and dozens of utilities. 
 
To make this easier for replication throughout the market, ESSP has conducted webinars, published reports, and delivered public presentations at energy events. The project has also been featured in the local news. 
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SunShot 2030 Vision: Rapid Solar Deployment 

Presenter
Presentation Notes
With the right mix of private sector investment and public sector support, this is what the solar market could like 15 years from now.  

We have good reason to believe the solar industry can get this far.  After all, 2013 was a record-breaking year for the U.S. solar industry:

•There are now an estimated 13 gigawatts of installed solar capacity on the electrical grid, more than 10 times more than just five years ago; that’s enough to power 1.7 million households.  About 10% of that total was funded by the Loans Program Office.

•A new solar project was installed every four minutes in 2013.

•This slide talks about the results of the SunShot Vision Study from 2012. It provides an in-depth assessment of the potential for solar technologies to meet a significant share of U.S. electricity demand over the next several decades.

About two-thirds of the projected PV generation is from utility-scale ground-mounted systems, and the remainder is from rooftop PV systems.

If we reach these solar capacity levels, annual carbon dioxide (CO2) emissions from the U.S. electricity-sector will be lower by 8%, or 181 million metric tons (MMT).
 
Achieving the SunShot scenario level of solar deployment could support 290,000 new solar jobs by 2030, and 390,000 new solar jobs by 2050.
 
Across all market sectors, the lower electricity prices in the SunShot scenario translate into about $30 billion in annual cost savings by 2030 and $50 billion in annual savings by 2050 compared to the reference scenario
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