
The right energy source would change the way the United States of America 
operates. Imagine our country when solar and other renewable energy sources 
supply over half of our electricity.   
 
Our air will be cleaner. “An average U.S. household uses 830 kilowatt­hours (kWh) of 
electricity per month. On average, producing 1000 kWh of electricity with solar power 
reduces emissions by nearly 8 pounds of sulfur dioxide, 5 pounds of nitrogen oxides, 
and more than 1,400 pounds of carbon dioxide. During its projected 28 years of clean 
energy production, a rooftop solar energy system will avoid conventional electrical 
plant emissions of more than half a ton of sulfur dioxide, one­third a ton of nitrogen 
oxides, and 100 tons of carbon dioxide. Solar electricity is clearly a wise energy 
investment with great environmental benefits!” SEIA site.  
 
The cleaner air would lead to fewer deaths from respiratory and cardiovascular 
illness, fewer deaths from lung cancer, lower rates of infant mortality, lower rates of 
heart disease, less inflammation of the lungs, and less severe asthma leading to less 
hospitalization for asthma related problems in children.  Cleaner air will not only 
lead to an improved quality of life, but will also decrease medical costs for our 
country. (References below) 

In addition to reducing pollutants, replacing fossil fuels with clean renewable energy 
will mitigate the risks of too much carbon dioxide in the air.  Electricity generation 
represents 41% of our carbon dioxide emissions (EIA, 2009).  By switching to 
renewables, we will begin to allow the earth to regain her balance with less man 
made carbon dioxide emissions thus minimizing the largest environmental 
experiment in history.  Every house with a PV system reduces the greenhouse gas 
emissions by approximately as much as removing a car from the road. Likewise, 
every megawatt of solar installed displaces 1,000 metric tons of carbon 
dioxide per year which is the average annual emissions of 50 US citizens or 
180 cars on the road.   
 



 
 

In addition to a cleaner environment, creating a domestic supply of energy makes 
financial sense.  America will no longer need to send 110 billions of dollars a year 
over seas ($25 billion a year goes to the Persian Gulf alone) to areas of the world 
that threaten our security. (NRDC)  We will no longer need to consider 
compromising our ideals to keep on friendly terms with oil producing nations.  Our 
energy will be locally produced with generation distributed.  This will make our 
energy secure from both forces outside the country and terrorist attacks inside our 
homeland.  The United States needs a low cost, non‐polluting, abundant, 
domestically produced energy source and we need it soon. 

The current administration recognizes the importance of renewables and in 
particular solar energy.  
 
"So we have a choice to make.  We can remain one of the world's leading importers of 
foreign oil, or we can make the investments that would allow us to become the world's 
leading exporter of renewable energy.  We can let climate change continue to go 
unchecked, or we can help stop it.  We can let the jobs of tomorrow be created abroad, 
or we can create those jobs right here in America and lay the foundation for lasting 
prosperity." 
‐President Obama, March 19, 2009 
 

“Today, America produces less than 3 percent of our electricity through renewable 
sources like wind and solar ­­ less than 3 percent.  Now, in comparison, Denmark 
produces almost 20 percent of their electricity through wind power.  We pioneered 
solar technology, but we've fallen behind countries like Germany and Japan in 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generating it, even though we've got more sun than either country.” –President 
Obama, April 22, 2009 

Many renewable energy sources have an important part to play in our future energy 
mix.  However, of all the renewable energy sources available, only solar has the 
potential to fill all of our energy needs.  To power the planet we need ~16 TW of 
electricity, and by 2030 ~30 TWs.  Other renewables have limited practical 
potential:  hydro electricity is limited to 2 TW, geothermal to 3 TW, and wind energy 
to 5 TW. Solar has ~600 TW of obtainable energy and one hundred twenty thousand 
terawatts of solar power hit the earth.  “More solar energy hits the earth in one hour 
than all the energy the world consumes in a year.” Just five minutes of sunlight on 
the United States has enough solar energy to satisfy our energy demand for a month. 
(Nate Lewis Powering the Planet 2007, http://nsl.caltech.edu/energy.html) 

This important topic sits at the intersection of five of the seven areas of critical use 
already identified by NIST and indirectly the other two (civil infrastructure and 
complex networks & complex systems both through energy delivery).   The topics of 
energy, manufacturing, and sustainability all encompass the investing in high 
risk/high reward photovoltaic designs that will allow us to be competitive with 
other nations. Interestingly the problems of energy and fresh water supplies are 
very intertwined.  For example, with clean inexpensive energy, clean water can be 
obtained from salt water.  In addition, solar power uses 98% less water per mWh 
generated than even the most efficient natural gas generation.  Thus, the proposed 
topic is also related to the NIST TIP topic of ensuring a future water supply. The 
topic of nanomaterials and nanotechnology is also overlapping with this topic 
proposal since many of the high risk/high reward approaches to low cost solar 
electricity are based on nanoengineering.  For example my company’s technology, 
Bandgap Engineering, is a patent pending design using silicon nanowires to increase 
the absorption coefficient of silicon by 1000 times thus increasing the photovoltaic 
conversion efficiency of silicon and decreasing the cost of electricity. 

The country that leads in renewable energy will be the country that leads in the next 
century.  A relatively small investment now will save much more money in the 
future. Although the solar cell was invented in the United States 54 years ago, we 
have fallen behind other countries in both production and manufacturing of solar 
cells. Less than a decade ago we had 40% of the worlds PV manufacturing capacity.  
Today we only manufacture about 8% of the world solar cells. The world 
photovoltaic market has averaged an annual growth of 35% per year, while the US 
market has only grown 8% per year.  Germany, for example leads United States in 
installations and manufacturing of photovoltaics, even though the sun is much less 
intense in Germany compared to the United States. 
 



 
 

Luckily, it isn’t too late to lead in photovoltiacs.  We are at a critical time for PV 
development.  Solar electricity, the way it is currently measured, costs 30 cents per 
kWh compared to 10‐20 cents per kWh for electricity produced by burning fossil 
fuels.  This cost means that for most of the country, and in fact the world, solar 
electricity is not yet cost competitive.  Therefore the market is limited to only those 
that recognize the benefits of solar electricity over conventional energy sources, 
very selective markets where PV is cost competitive, and markets that are 
subsidized.  These limitations explain why solar electricity accounts for less than 
1/10th of 1% of the energy production in the United States.  We are at a unique time 
where soon solar electricity will become cost competitive with more traditional 
sources of electricity without subsidies.  When this cross over in costs occurs, the 
solar electric market will explode.  At this point in time, whichever country (ies) is 
(are) best equipped to meet this growing need, will become the Middle East of the 
next century. They will begin by having a slight advantage over others: more 
government subsidies, more trained workers, more manufacturing capabilities, or 
better technology.  This advantage will allow them to make use of the boom in solar 
electricity and make large profits from selling cells to other countries not in the lead. 
This money can then be reinvested into training their people, building more 
manufacturing, and R&D to improve their technology, thus further insuring their 
lead in energy production.  After the lead has been established, it will be difficult for 
other countries to compete.  However now, before the cross over in costs has 
occurred and the market is still small, all countries have a chance for being ready for 
the rise of solar electricity. 
 
United States has always been the land of innovation.  It is in our blood.  As the 
person in charge of hiring for a solar company, I can say with confidence that many 
creative and bright scientists and engineers wish to apply their technical expertise 
to improve photovotlaics.  So our problem isn’t our talent pool.   

805 15th Street, NW

Suite 510

Washington, DC 20005

202.682.0556
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Solar Energy Industries Association

(SEIA) is the national trade

association of solar energy 

manufacturers, dealers, 

distributors, contractors, 

installers, architects,

consultants, and marketers. 

We work to expand the use of 

solar technologies in the 

global marketplace.

Market Overview: The Global PV Challenge to the US
Global PV market has averaged 35% annual growth over the last 5 years, while the US market has 

grown at only 8% annually.  PV still accounts for a small percentage of electricity generation world-

wide and less than 1/10th of 1% in the US. 

The US lags behind Germany and Japan in installations as well as in manufacturing.  Germany and 

Japan have surged to the lead with coherent, long-term national incentive policies, despite dramati-

cally inferior amounts of sunshine (see chart below).  The US possesses the best solar resources in 

the world, and yet Germany installs 8 times as much PV as the US.  Germany and Japan have taken 

the lead in solar manufacturing and installations because of long-term national incentive policies 

designed to make solar power mainstream.

  

Japan instituted a carefully designed rebate program that lasted over ten years, while Germany 

incentivizes solar installations by paying 3 – 4 times retail electric rates for the electricity generated 

from PV systems for 20 years.  The surging player in the industry, China, has gone from having no PV 

industry to manufacturing at the same level as the US in just under three years.   

To retake market leadership in the global PV industry and bring rooftop solar costs below retail 

electricity rates in the US, Congress must extend the ITC for at least 8 years.

PV provides many benefi ts 

beyond its direct energy 

services.  These benefi ts 

include:

Consumer savings – Wholesale natural 

gas prices have more than tripled since 

2001, leading to skyrocketing electric rates 

for consumers.  Through displacement of 

natural gas, and reducing use of the most 

costly peaking power plants that drive gas 

pricing, PV can save US consumers tens 

of billions of dollars in the near-term. 

Growing domestic employment – The 

industry is on track to create more than 

30,000 high quality US jobs by 2015 in 

manufacturing, engineering, and construc-

tion, many in small businesses. Watt for 

Watt, PV employs more labor than any 

other energy industry. And because PV 

can be installed in all 50 states, it can 

create jobs in all 50 states.

Secure, reliable, domestic energy - PV 

stabilizes electricity prices and protects 

against power interruption, shortages, and 

price swings.  Since the fuel is free, PV 

can reliably produce electricity at the same 

cost for more than 30 years.

Clean generation and reduced water 

consumption – Worldwide PV installa-

tions today avoid roughly 8 million metric 

tons per year of CO2 emissions. PV also 

uses 98% less water per MWh than the 

most effi cient natural gas generation. 

Technology Basics: How Do Photovoltaics Work?
Photovoltaic (PV) devices generate electricity directly from sunlight via an electric process that occurs 

naturally in certain types of material.  Crystalline silicon - the same material commonly used by the 

semiconductor industry - is the material used in 94% of all PV modules today.  

PV modules generate direct current (DC) electricity.  For residential use, the current is then fed 

through an inverter to produce alternating current (AC) electricity that can power the home’s appli-

ances.  (See graphic at right.)     

The majority of PV systems today are installed on homes and businesses that remain connected to 

the electric grid.  Consumers use their grid-connected PV system to supply some of the power they 

need, and use utility-generated power when their power usage exceed the current PV system output 

(e.g., at night).  In 39 US 

states, the owner of a grid-

connected PV system can 

sell the electricity back to 

their local utility, watch 

their meter spin back-

wards, and receive a 

credit on their electric bill - 

a process called net 

metering.  The electric 

grid thus serves as a 

“storage device” for PV-

generated power.

Solar Resources: Germany vs. United States 
(in kWh of solar electricity produced per kW of solar capacity) 



 

Although other nations may have temporarily seized leadership in solar technology, 
there is no limit of creative ideas to help us leap frog others in developing 
commercially viable large‐scale solar technology.  The last call for ARPA‐E for 
solutions to our energy problem had over 3,700 applications for 37 awards.  Many 
companies are working hard to make photovoltaics cost competitive with more 
conventional energy sources and believe that they have the answer. For example, 
Wakonda Technologies is developing a novel process for growing single‐crystal‐like 
thin films of semiconductor materials on commodity metal foil.  They will deliver 
flexible lightweight photovoltaic modules for the mobile power and building‐
integrated solar markets with efficiencies above the efficiency of crystalline silicon 
but with the low‐cost structure of thin film PV.   With additional funding from NIST, 
Wakonda will be able to add resources to enable even lower cost processes and 
materials with no adverse effect on efficiency.  In addition, Bandgap Engineering is 
nanoengineering silicon for high efficiency.  Without increasing manufacturing 
costs, we can improve solar cell efficiency from 18% to 25% for an estimated price 
of 14 cents per kWh.  Current venture capital backed funding is helping us apply our 
technology to wafer based cells.  However, with more resources, this same 
technology can be applied to deposited silicon materials for a higher efficiency and 
low cost option. A third example is Solar Junction. Solar Junction is a developer of 
next‐generation, high‐efficiency multi‐junction solar cells.   Solar Junction departs 
the current metamorphic‐based roadmap by developing a lattice‐matched 
architecture directly extendible to greater than 3 junction solar cells towards the 
pursuit of 50+ % efficiency solar cells with no new materials science development 
required or epitaxial material cost increases.  If Solar Junction were to receive TIP 
funding, our technology development would be accelerated producing a 45% and 
50% efficiency multi‐junction solar cell by 2012 and 2016 respectively resulting in a 
superior Levelized Cost of Energy (LCOE) for Concentrating Photovoltaics (CPV) as 
compared to alternative PV approaches. 

So, our problem also isn’t a shortage of ideas.  What limits the United States of 
America in becoming the leader of the energy for the next century is money to fund 
advanced concepts for high efficiency solar electricity. Renewables and 
photovoltaics in general are under funded.  The Environmental Law Institute 
calculates $72 billion in subsidies for fossil fuels compared to $29 billion for 
renewables of which over half is for corn ethanol from 2002 to 2008.  The 
Department of Energy (DOE) through the Solar Energy Technologies Program 
(SETP) funds a range a programs aiming to promote solar energy development at 
various stages of the technology development pipeline. There are several programs 
aimed at promoting proven technologies through the system development and 
manufacturing stages, including the PV Incubator, Technology Pathway 
Partnerships, PV University Product & Process, Supply Chain and PV Manufacturing 
Initiative. Collectively these programs consume the vast majority of the SETP 
budget. additionally, virtually all new funding requested in FY10 and as part of 



ARRA is focused on downstream initiatives such as Systems Integration, Market 
Transformation, Loan Guarantee Program etc. 

SETP does fund two programs aimed at earlier stage technologies: the PV Next Gen 
program for device & process proofs of concept, the PV Pre‐Incubators for prototype 
development. These programs are strong and vibrant and we fully support their 
continuation, although we note that long range R&D (e.g. >7 years), consumes only 
10% of the SETP budget. Moreover, the Next Gen Program supported only 25 
recipients in 2008 with an average award of under one million dollars and is only 
funded every other year. The Pre‐Incubator Program is an annual program that 
funded 13 recipients in 2008 with an average award of $500,000. 

We would like to see NIST supplement these programs with added funding for 
solar‐specific early stage material & device concept development and proof of 
concept development. Put simply, many high quality, high potential initiatives are 
underway which could use the additional funding for high technical risk and high 
gain projects. In addition, there is added benefit to having more than one funding 
agency fund such an important area critical to the success of our country.  Having 
more than one agency supporting similar areas of development offers advantages 
such as 1) more funding to compliment each other, 2) funding opportunities at 
different times throughout the year,  (If we just added funds to DOE (also a good 
idea) a company may have to wait a full year in the case of the pre‐incubator and 
two years for the Next Gen Program before applying and then another 6‐9 months 
before getting money for their development.), 3) varying perspective on which 
programs and approaches should receive funding., and 4) different types of support 
associated with the grant that are unique to each funding agency – publicity, 
fabrication facilities, testing facilities, and advisors. 

As the political landscape evolves, many in the solar field are growing concerned 
that the US is focusing excessively on very short‐term investments.  It has become 
apparent that within the next 7 to 10 years, the US will largely depend on a massive 
shift from coal to natural gas as part of its strategy to meeting its CO2 reduction 
obligations.  Further improvements, however, will require a more dramatic change 
in our energy infrastructure – including a massive deployment of very low carbon 
generation capacity. 

Although the importance of funding high risk high reward solar energy is widely 
recognized, the funding opportunities in the United States are inadequate to address 
the magnitude of the challenge.  Venture capital and established companies help, but 
are focused on those technologies that have a lower technical risk and which will be 
ready for market in the near future. In addition, these funding sources are limited 
and have declined due to the state of the economy; federal agencies cannot continue 
to rely as heavily on venture and large corporations to support solar technology 
development in the next few years.  Yet these next few years are critical – if the 
United States is to successfully accelerate a transition strategy away from carbon 
based fuels in 10 years and become an energy leader, then it must invest in research 
and development of disruptive technologies that will eventually make solar 



electricity cost competitive without subsidies and this investment needs to happen 
now.  

Let’s encourage America to do what we do best: innovate.  

 

With my hopes for our future, 

Marcie R. Black 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