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Overview

When the United States faces a significant challenge and decides it is criti-
cal to act—sending a man to the moon, winning the Cold War, curing deadly 
disease—we make a national commitment and invest the resources necessary to 
meet it. Time and again, as the nation has confronted and overcome these clear 
imperatives, a substantial and sustained boost in federally supported research 
and development has been a key driver of our success. 

Getting America running on clean energy—the defining challenge and 
opportunity of our time—will require a new national commitment to energy 
innovation. 

Currently, the federal government lacks both the structure and the financ-
ing necessary to meet the energy challenge. The scale and complexity of the 
challenge before us demands a coordinated and well-funded national effort 
to transform the global energy sector, yet US policy in this area relies on 
haphazard financial and political support with little consistent direction. In order 
to jumpstart a clean energy revolution, the US government must increase its 
direct support for research and development of new and existing clean energy 
technologies and create a new structure for energy research that ensures coordi-
nation and maximizes its effectiveness.

A successful national energy R&D program capable of driving the innovation 
necessary to make clean energy cheap must embrace two key components:

1. Increase federal investment in energy R&D by $15 billion per year

In line with President Obama’s budget request,1 the scale of investment for 
comparable national priorities, and the recommendations of innovation experts, 

* This paper is the joint product of Third Way and the Breakthrough Institute. Our organizations 
hold differing positions on several policy questions, including notable aspects of the current 
debate surrounding congressional climate and energy policy proposals. Despite differing 
positions on other questions, our organizations strongly agree on the importance of significantly 
expanding American investment in clean energy research and development. That is why we have 
joined together to co-author this memo on how to jump start American energy research and 
development (R&D).
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we propose a sustained $15 billion per year increase in federal clean energy 
R&D to approximately $20 billion per year.2 This level of funding is necessary to 
both create new breakthrough technologies and drive improvements to existing 
technology, enabling the production of clean energy at significantly higher 
efficiencies and lower costs. 

2. Create a National Institutes of Energy

Modeled on the National Institutes of Health, a new National Institutes of En-
ergy (NIE) would effectively apply R&D funding to the goal of developing new, 
low-cost commercial clean energy technologies. The NIE would function as a 
nationwide network of regionally based, commercially focused, and coordinated 
innovation institutes. Alongside other effective federal energy R&D agencies, a 
new NIE would critically strengthen the U.S. clean energy innovation system. 

Increase  the  Federal  Commitment to 
Energy R&D by  $15  Bi  ll ion per  Year

Currently, the United States does not have the full portfolio of technologies 
it needs to transition to clean, affordable energy, and we are not moving quickly 
enough to develop them. There is widespread agreement among innovation 
experts and energy researchers that neither the private sector nor the federal 
government is sufficiently invested in creating the new technologies we need or 
improving the technologies we have today. Only the federal government is able 
to provide the additional $15 billion in sustained annual funding energy experts 
believe is necessary to develop clean, affordable energy technologies. 

Energy innovation is critical to meet current and future challenges

The United States faces an economic crisis, national security threats and 
global warming, all due, in part, to the nation’s current dependence on an aging 
energy infrastructure overwhelmingly reliant on conventional energy. Unfortu-
nately, today’s clean energy technologies are insufficient, in both scale and cost, 
to replace fossil fuels. In order to get America running on clean energy, the 
United States must invent new clean energy technologies while accelerating the 
pace of improvement for today’s suite of clean energy alternatives. 

The Scale of the Challenge

Currently, the United States gets 70 percent of its electricity and over 90 
percent of its transportation fuel from conventional fossil energy sources.3 
Existing clean energy technologies can make an impact in reducing our use of 
conventional fuels but cannot generate or store enough power to come close 
to eliminating them.4 Given the need to significantly reduce greenhouse gas 
emissions and eliminate our dependence on volatile global oil markets, we will 
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need to develop new clean energy technologies that the United States can 
quickly deploy throughout the economy. As Energy Secretary Steven Chu notes, 
it is a “myth [that] we have all the technologies we need to solve the energy 
challenge... We need new technologies to transform the [energy] landscape.”5

The Clean Energy Price Gap

Cost is a significant barrier to the deployment of clean energy, even for 
technologies that are available today. While deployment of wind, solar, and 
other renewable technology has expanded dramatically, they still contribute a 
very small portion of U.S. energy needs and remain significantly more expensive 
than traditional sources of energy.6 The private sector, then, will not use current 
generation technology to replace conventional energy on its own. And price 
volatility and the uncertainty of government support for current generation 
technology has limited private investment even when subsidized prices are 
competitive with conventional energy, such as with wind.7

While additional deployment of existing technologies can help lower the 
clean energy price gap,8 research and development on new and existing tech-
nologies holds the key to reducing unsubsidized prices and encouraging private 
sector investment in the deployment of clean energy.9

The Challenge to Compete Globally

Because of the size of the energy sector and the scale of transformation 
needed, energy is one of the few areas of the economy capable of serving as a 
major new engine of economic growth.10 By 2030, overall demand for energy 
in the U.S. is expected to increase by more than 11.5 percent, with electricity 
demand expected to rise 24 percent.11 Growth will be even more striking glob-
ally, with demand expected to grow by 50% by 2030.12

Given this anticipated increase in energy demand, the countries that 
develop new energy technology the fastest will have significant economic and 
competitive advantages. The United States was the leader in nuclear, solar and 
wind energy development in the 1970s. Government policies and economic 
conditions in the 1980s, however, led to a decline in American research and 
development and the rise of innovation and industries in other countries includ-
ing Denmark, Germany, Spain, Japan and China.13 The U.S. imported 50 percent 
of annually installed wind turbine components in 2007,14 currently produces less 
than 10% of the world’s solar cells,15 and is continually losing ground on hybrid-
electric vehicle manufacturing. Unfortunately, the lack of a sustained national 
commitment to clean energy innovation is already limiting our access to a major 
economic driver of the next century.16 
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Without immediate action to spur clean energy technologies and industries, 
the United States may also fall behind several Asian nations now aggressively 
positioning themselves to dominate the burgeoning clean energy sector. The 
Chinese government is reportedly developing a plan to invest $440-660 billion 
in clean energy over the next ten years17 and has announced ambitious targets 
for wind, solar and plug-in hybrid and electric vehicle production.18 South Korea 
recently announced a “Green New Deal” to invest $84 billion over the next five 
years to expand research and development and spur the growth of renewable 
energy, LEDs, smart grid, hybrid vehicle and other clean technologies—a sum 
representing two percent of the nation’s Gross Domestic Product (GDP) each 
year.19  Similarly, Japan will invest $30 billion over the next five years to support 
R&D in a suite of low-carbon technologies20 while redoubling incentives for 
solar energy as part of a plan to become the “number one solar power in the 
world.”21 

Current US energy research and development is not sufficient  
to spur innovation

Neither the public nor private sectors in the United States invest the 
resources in energy innovation necessary to develop the new technologies that 
will be needed to meet the challenges of the 21st century.

Figure 1. Historic Public and Private Investment in Energy R&D, 1970-200522

The Private Sector does not invest sufficiently in energy R&D.

Large industrial firms in the U.S. spend well under $3 billion annually on 
energy R&D in an industry with well over a trillion dollars in annual revenue.23 
This is less than one quarter of one percent of revenues, significantly less than 
current innovation-intensive growth industries such as biotechnology, health 
care, and information technology, which routinely invest 5 percent to 15 percent 
of revenues in R&D activities,24 and even dwarfed by other well established 



The Third Way Clean Energy Initiative 	 The Breakthrough Institute

September 2009	 Jumpstarting a Clean Energy Revolution with a National Institutes of Energy  -  5

industries such as electronics (8%) or automobiles (3.3%).25 This problem is not 
confined to the United States. As John Holdren, Director of the White House 
Office of Science and Technology Policy, noted: “Around the world, the energy 
sector’s ratio of [research and development] investments to total revenues is well 
below that for any other high-tech sector in the economy.”26 

Furthermore, while venture capital funding for clean technology has 
increased dramatically in the past five years, the current level of VC investment, 
roughly $3.7 billion in 2007 and expected to decrease significantly due to the 
economic recession,27 still amounts to one quarter of one percent of the roughly 
$1.5 trillion annual revenues in the combined U.S. energy and transportation 
sectors.28 And while venture capital has been a boon to new energy technology, 
the current economic crisis29 and a recent focus by VC funders on commercializa-
tion rather than research30 leaves a critical hole in our energy development 
pipeline. 

These problems have been getting worse, not better. Despite an expanding 
energy industry and growing public and political support for clean energy, 
private sector investment in energy R&D has fallen by more than half in recent 
decades.31 Private sector investment is now so low that the R&D budgets of 
individual biotechnology companies exceed the combined total of private-sector 
investment in energy R&D.32 New patents, a measure of energy innovation, have 
seen a corresponding decline.33

Figure 2. Decline in Energy Patents mirrors decline in R&D. 1975-2000.34

Government commitment to energy R&D does not fill the gap.

The federal government has failed to bridge the gap of support for clean 
energy research and development left by the private sector’s lack of spending. In 
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2007, the federal government spent just $4 billion on energy-related R&D pro-
grams at the Department of Energy—less than half the R&D spending of one US 
pharmaceutical company—and comprising just 3 percent of total federal R&D 
investments and an anemic 0.03 percent of U.S. gross domestic product (GDP).35 

This is significantly less than the federal government’s commitment to other 
past and present national priorities, and even prior government investments 
in the energy sector. Funding for DOE programs engaged in energy R&D has 
increased somewhat in recent budget cycles to roughly $5 billion in FY2009,36 
but remain inadequate to the challenge at hand.

By contrast, the federal government currently spends roughly $30 billion 
annually for health care research—after doubling funding in only 5 years—and 
Congress appropriates over $80 billion per year on defense-related R&D.37 
Perhaps most concerning, if the nation’s commitment to clean energy R&D had 
merely remained constant since the “Project Independence” energy initiative 
launched after the 1970s oil crises, the United States would be spending $14 bil-
lion per year today, roughly triple today’s funding levels.38 The scale and urgency 
of national energy challenges have only increased since the 1970s, yet the 
national commitment to energy innovation has moved in the wrong direction.

Experts from around the world now agree, a “principle barrier to low carbon 
innovation [is]… ‘ a strong, well coordinated and well financed’ government R&D 
strategy.”39

Figure 3. Comparison of Historic Federal R&D Initiatives and  
Current Federal Energy R&D Spending40
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Federal spending on energy R&D should be increased by  
$15 billion per year

President Obama agrees that current government spending on energy R&D 
is insufficient, and he has called for a sustained $15 billion increase in clean 
energy technology research and development, bringing overall federal invest-
ments to roughly $20 billion annually.41 This is in line with the findings of many of 
the leading energy research experts. John Holdren, Director of the White House 
Office of Science and Technology Policy, estimates we need between two and 
ten times as much funding for energy research as we currently have.42 Two of 
the country’s leading energy innovation experts, Professors Gregory Nemet and 
Daniel Kammen, have called for at least $17 billion annually in energy research.43 
The Brookings Institution has found that the U.S. needs to spend at least $20 
billion per year.44 The Climate Group and the Office of Tony Blair have called 
on the world’s developed nations to at least double public R&D spending by 
2015 and quadruple it by 2020.45 And 34 Nobel laureates recently sent a letter 
to President Obama calling on him to ensure that any clean energy legislation 
Congress passes includes the $15 billion per year for clean energy R&D the 
President requested.46 

We agree with this diverse group of experts. At minimum, Congress should 
appropriate adequate funding to provide a sustained increase in federal clean 
energy R&D investments consistent with the President’s budget request – suffi-
cient to roughly quadruple annual R&D investments over time. This new funding 
should be used to strengthen and augment the most effective federal energy 
research programs, support innovative new paradigms to structure federal en-
ergy R&D, and in particular, fund the establishment of a new National Institutes 
of Energy, outlined in section two.47 

Create  a  Nat ional  Inst itutes  of  Energy 

To meet the need for clean, affordable and secure energy to power the 21st 
century economy, we recommend creating a new institution focused on the type 
of energy innovation that can lead to breakthrough commercial energy technolo-
gies: a National Institutes of Energy.

Current federal institutions are not sufficiently focused on  
effective energy R&D

While investing dramatically more in energy R&D is critical, it is not enough 
to drive innovation at the pace and scale required. The federal government must 
also find new and effective ways to invest taxpayer money.
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The Department of Energy (DOE) was not intended to prioritize the types of 
innovation that will lead to new commercial energy technologies that the private 
sector would adopt. DOE was created from a collection of nuclear weapons-
related departments, such as the Manhattan Project and the Atomic Energy 
Commission. To this day, the majority of the Department’s funding and attention 
remains focused on managing—and cleaning up after—the nation’s sprawling 
nuclear weapons arsenal, rather than on the commercial uses of energy that are 
today’s priorities.48 

The government energy research that does exist is primarily focused on 
the national laboratories. While critical for basic research, the national labs are 
not designed to produce the advances that can lead to new commercial and 
deployable clean energy technologies. This is because the labs are often too 
far removed from the needs of the marketplace, and their focus remains split 
between a broad range of basic science endeavors.49 

The other existing DOE offices lack sufficient focus, coordinated priorities, or 
the optimal structures needed to maximize public-private partnerships. Central-
ized in Washington DC and chronically underfunded, the DOE offices managing 
applied R&D programs are responsible for everything from actual research to 
deployment, home weatherization, and other only loosely related tasks. Without 
a primary focus on research and development, current DOE institutions are 
incapable of the rapid translational research necessary to bridge basic science 
insights and applied research challenges.

It should be noted that others have also proposed various new structures 
for coordinating an expanded commitment to energy R&D. These include: The 
Brookings Institution’s Energy Discovery-Innovation Institutes proposal, DOE 
Energy Innovation Hubs,50 and the American Clean Energy and Security Act’s 
Clean Energy Innovation Centers.51 While the NIE idea draws from many of these 
proposals and Congress should experiment with multiple innovative approaches 
to energy innovation, we believe any successful R&D institution should meet the 
following three key critical principles:

Easy to understand and based on existing public support.1.	  The public 
is broadly supportive of government sponsored R&D efforts, particularly 
when tied to institutions that they trust.52 The model and name of any 
new agency should be easy to understand and remember, and should be 
used to sustain public support.

Centrally coordinated but regionally based.2.	  Some of the current R&D 
proposals centralize decision-making in a Washington office and therefore 
lack the regional and local perspectives that can draw on existing re-
sources and speed up commercialization. At the same time, other  
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proposals call for entirely decentralized systems that lack critical coordi-
nating authority. This risks waste and overlap, which could dramatically 
slow development of promising technologies. Any new institution should 
draw on the strengths of both central coordination and regional expertise.

Outside of the current DOE research framework.3.	  While DOE does 
contain important research and applied offices (like Basic Science, Energy 
Efficiency and Renewable Energy, Fossil Energy and Nuclear Energy), 
these divisions lack the central guiding focus and coordination that 
effective energy R&D requires. Given the level of resources required to 
meet the challenge of transforming the energy sector, these structures 
are insufficient, and any new institution should not be fragmented across 
multiple DOE offices. 

America needs a National Institutes of Energy
Use NIH as a model.

A new National Institutes of Energy (NIE) should be established to create 
and oversee a network of regionally based, applications-oriented, coordinated 
energy innovation institutes, working with top talent from the nation’s leading 
research universities, national labs, and private sector innovators. Modeled on 
the successful National Institutes of Health, a National Institutes of Energy will 
provide an additional research institution designed to most efficiently prioritize 
the development of commercially deployable and cost-competitive energy 
technologies. 

NIH serves as an important model for a new energy innovation institution 
because of its successful organizational structure, clear mission, and broad 
public support. The NIH has a unique structure, with 20 decentralized institutes 
and seven multi-disciplinary research centers. These disparate offices are coordi-
nated by a centralized Office of the Director, allowing the institutes and centers 
to take advantage of results-oriented expertise while maximizing information 
sharing and multi-disciplinary discoveries. This dual model should serve as the 
basis for the organization of the National Institutes of Energy.

Each institute and research center has its own director and its own advisory 
council, comprised of scientists, health advocates, and laypersons. This enables 
the institutes to conduct their own research and, simultaneously, evaluate and 
award grants to extramural R&D projects across the country. One of the reasons 
that NIH has been so successful is that it funds both outside research through 
individual grants with critical peer review from a diverse community of scientists 
(depoliticizing individual funding decisions), and also conducts research in-house. 
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The National Institutes of Energy would be created to competitively fund 
a network of one to two dozen individual Energy Institutes at $50 million to 
$300 million per institute per year, as well as several larger multidisciplinary 
research centers.53 Like the NIH, institutes would be largely independent and 
autonomous, with multiple methods for funding path-breaking research, includ-
ing in-house research programs and grants for extramural research at public, 
non-profit and private sector research facilities. And like the NIH, each institute 
would have its own director and advisory council to determine funding and 
research priorities and grant awards. 

While decentralization is important, maximizing effectiveness requires coordi-
nation. Similar to the NIH Director,54 the director of NIE would provide oversight 
and coordination, and establish overall priorities for the network of energy 
institutes. The director will also serve as the NIE’s advocate to Congress and the 
Administration. 

According to a 2003 National Academy of Science report, NIH would, in fact, 
benefit from added levels of coordination. In line with their recommendations 
for the NIH, NIE’s Office of the Director would have added coordinating respon-
sibilities. The Director would have a budget, 5% of total NIE appropriations, 
to fund “special projects” that focus on trans-NIE, high-risk and high-reward 
research that is often disadvantaged in the traditional process of peer-reviewed 
research and grants.55 Furthermore, the Office of the Director would be respon-
sible for working with industry to identify key gaps in current technology and 
research and working with individual institutes to ensure effective technology 
road mapping.56 

Unlike other recent R&D proposals,57 NIH’s unique combination of decentral-
ization and central coordination (particularly after implementing NAS recommen-
dations) will make a National Institutes of Energy a critical and effective energy 
R&D institution.

Offer a clear and directed mission.

The mission of the NIH, to fund and conduct groundbreaking medical re-
search throughout the United States, is simple and clear. The National Institutes 
of Energy should also have a singular mission focused on energy R&D: develop-
ing the commercial and affordable clean energy technologies of the future.

The Energy Institutes would be designed to integrate fundamental scientific 
discoveries with applied innovations and work closely with industry, entrepre-
neurs and the investment community to rapidly develop clean energy technolo-
gies and transfer them to the marketplace. The NIE, then, could have an even 
greater focus on translational research, and incorporate a greater percentage of 



The Third Way Clean Energy Initiative 	 The Breakthrough Institute

September 2009	 Jumpstarting a Clean Energy Revolution with a National Institutes of Energy  -  11

high-risk, high-reward research, than the NIH (which is focused less on market-
place impact).58

NIE would organize each institute around a primary mission, such as solar 
energy, carbon sequestration, advanced biofuels, electrified transportation, 
advanced energy technology manufacturing, or the transmission, storage and 
management of clean electricity. This is modeled on NIH’s structure, where each 
institute is focused on a specific area of health such as the National Institute of 
Cancer. 

Leverage expertise through regional institutes.

Unlike the NIH, whose many centers all conduct in-house research primarily 
at a single campus near Washington, individual energy institutes should be 
physically located in diverse regions across the country. Research performed by 
each institute would respond to the particular needs, challenges and capabilities 
of the region in which the institute is based. In the process, the energy innova-
tion institutes established by NIE will help drive regional economic development 
and create jobs in new, high-tech industry clusters that will take the innovations 
emerging from NIE-funded institutes to market. 

To take advantage of the existing networks and researchers across the coun-
try, institutes should develop close relationships with university research centers 
and operate in partnership with existing federal research institutions, including 
existing National Labs, and private research firms.59 

Provide independent funding and organization.

A new National Institutes of Energy would be nominally housed within the 
Department of Energy, similar to the way NIH resides within the Department 
of Health and Human Services. However, just as with NIH, the new NIE would 
have separate congressional authorization, and a high degree of budgetary and 
staffing autonomy for each of the institute directors.60 The NIE staff and advisory 
boards of each institutes should be free to direct funding to individual research-
ers, in-house R&D programs and public and private research grants, consistent 
with the mission of that institute and the overall priorities set by the NIE Director.

 Maximize public support.

Public and political support is critical to the success of any federal agency. 
NIH has received broad support from policymakers and the public, and has 
demonstrated how such support can critically improve the ability for an agency 
to meet its mission. In 2005, NIH was ranked as the third most popular federal 
agency after the CDC and FBI, with 75% of the public rating the agency 
positively.61 
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The public is also broadly supportive of government’s commitment to R&D. 
A recent Pew survey found that 60% of the public agrees that “government 
investment in research is essential for scientific progress.” And large percent-
ages think that government investments in basic scientific research (73%) and 
engineering technology (74%) pay off in the long run.62 A detailed May 2009 
analysis of American attitudes on climate and energy policy found expanded 
clean energy research was the most popular policy response presented to 
respondents, garnering near unanimous public support (92%).63 An institution 
that is easily identifiable and meets these goals can help build broad support for 
clean energy innovation as NIH has done for healthcare. 

 NIH’s support is not limited to the public. In a 2003 review of the agency, the 
National Academy of Sciences found that NIH is “one of the most effective and 
well-managed elements of the federal government and a centerpiece of its R&D 
system.”64 Most importantly, the agency’s substantive and popular success has 
brought it attention from policymakers. This resulted in a doubling of its budget 
to approximately $30 billion between 1998 and 2003, allowing NIH to greatly 
expand its ability to meet the nation’s health challenges.65 

A new energy R&D institution, modeled on this successful agency, can put a 
high-profile public face on energy innovation research. This could galvanize the 
support of policymakers and the public and help to ensure adequate funding 
for the important project of creating a clean energy future. Even the name of 
the institution, the National Institutes of Energy, connects the success of the NIH 
with the need for energy research in the public’s and policymakers’ minds. 

CONCLUS ION

While the United States has taken important steps toward transitioning to 
clean energy, we cannot reach our ultimate goal without new and affordable 
clean energy technologies. As President Obama and leading energy innovation 
experts recognize, this will require expanding the government’s investment in 
research and development by $15 billion per year. To maximize this investment, 
we also need to model energy R&D on one of the federal government’s most 
successful and popular institutions—the National Institutes of Health—by creat-
ing a National Institutes of Energy. Increased funding and the establishment of 
an NIE will help get America running on clean energy through the development 
of new, low-cost, and deployable clean energy technologies. Such a strategy is 
critical to secure America’s economic competitiveness in the 21st century.
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This regional component draws on the recommendations of the Brookings Institute’s 59	
2009 report, Energy Discovery Innovation Institutes: A Step Toward America’s Energy 
Sustainability.
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conducted jointly by the federal agency and a larger business or another government entity, the 
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that provide for royalty payments. In the case of small businesses, universities, and other non-
profits, the government retains no intellectual property interest in the research conducted by 
such institutions, and therefore may not collect any royalties from any arrangements to license 
the results of their federally funded research.  
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