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g I N T R O D U C T I O N    f

The United States faces an urgent national imperative to modernize and diversify its energy system by

developing and deploying clean, and affordable advanced energy technologies. Domestically, developing

new energy supplies and ensuring affordable energy prices will bolster American competitiveness and

economic growth. Reducing the cost of advanced energy technologies is the key to finally ending a

dependence on volatile global oil markets that holds the American economy hostage, compromises our

foreign policy, and bleeds more than a billion dollars a day out of the US economy.1 Abroad, the military

has already begun deploying innovative clean energy technologies to reduce the high cost, paid in both

lives and money, associated with transporting fossil fuels across war zones. Moreover, the impending

risks posed by climate change compel the accelerated improvement and widespread deployment of low-

carbon energy technologies.

Countries around the world are already recognizing the critical need for new advanced energy

technologies and are positioning themselves to lead the next wave of energy innovation.2 Global energy

demand is rising steadily, straining the ability of conventional energy systems to keep pace. For security,

economic, and environmental reasons, the global energy system is thus modernizing and diversifying.

Developing and developed nations alike are seeking new forms of advanced energy technologies that

reduce dependence on foreign nations, insulate economies from volatile energy markets, and are cleaner

and thus less costly from a public health perspective. Supplying this $5 trillion global energy market with

reliable and affordable clean energy technologies thus represents one of the most significant market

opportunities of the 21st century.

Despite this clear energy innovation imperative, the United States and the world remain overly reliant on

conventional fuels and exposed to the price volatility and persistent public health impacts that reliance

entails. The necessary course of energy modernization remains impeded by the high cost and barriers to

scalability of today’s clean energy technologies.3 These are barriers that only innovation can overcome. 

However, two obstacles currently block the progress of energy innovation, obstacles which can only be

addressed through effective public policy. Due to pervasive market barriers, private sector financing is

typically unavailable to bring new energy innovations from early-stage laboratory research to proof-of-

concept prototype and on to full commercial scale. This leads to two market gaps that kill off too many

promising new energy technologies in the cradle. These gaps are known as the early-stage

“Technological Valley of Death” and the later-stage “Commercialization Valley of Death.” This pair of

barriers is endemic to most innovative technologies yet is particularly acute in the energy sector. As a

result, many innovative energy prototypes never make it to the marketplace and never have a chance to

compete with established energy technologies. These valleys of death particularly plague capital-starved
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start-ups and entrepreneurial small and medium-sized firms, the very same innovators that are so often at

the heart of American economic vitality. 

In effect, the current lack of public policy to address this pair of barriers acts to protect today’s well

entrenched incumbent technologies from full market competition, while hamstringing American

entrepreneurs and innovative ventures seeking to develop and deploy advanced energy technologies. 

The implementation of creative policies to effectively deal with the Technological and

Commercialization Valleys of Death will foster vibrant competition in the energy sector and 

help drive technological innovation and job creation throughout the economy as a whole. 

In the past, the United States has driven immense and far-reaching technological transformations. 

As the pioneering global innovator of the 20th century, the United States built the world’s largest

economy because of the ingenuity and creative enterprise of its entrepreneurs and citizens. Each step 

of the way, proactive public policy has played a crucial role in driving American innovations, from

railroads and jet engines to microchips, biotechnology, and the Internet,4 unleashing long waves of

economic growth and shared prosperity.5 New and advanced clean energy technologies afford the same

opportunities to the United States today—if public policy is shaped in a way that allows American

innovators to thrive once again.



g T H E  E N E R G Y  I N N O V A T I O N  C Y C L E    f

Innovation is best described as a fluid and cyclical process, comprised of a myriad of actors and

institutions whose actions and decisions will ultimately affect the development, deployment, maturation,

and price of new technologies. Typically, new technologies pass through a series of five interlinked

activities to drive an innovative idea from basic science to a fully developed business. These five stages 

of technology development are presented in Figure 1 below. At each phase in this continuum, a set of

public and private actors and institutions plays a critical role in developing and financing innovative

tech nologies, as well as facilitating their passage to the next technology stage. Among the most influ -

ential actors in this innovation cycle are researchers, entrepreneurs, venture capitalists and larger financial

intermediaries, end-users, and local, state and federal governments. The role of public policy in this

process should be to encourage and sustain the continuous progress of innovative energy tech nologies

throughout this cycle by reducing or eliminating pervasive obstacles to the flow of capital and

knowledge or by establishing institutions devoted to innovation.6

Figure 1

THE  ENERGY  I NNOVAT ION  CYCLE  AND  THE  C L EAN  ENERGY  

VALLEYS  OF  D EATH

Two distinct and proven barriers for energy technologies impede this innovation lifecycle and are the

subject of this brief: the Technological Valley of Death and the Commercialization Valley of Death,

both of which are depicted in the graphic above. The Technological Valley of Death sits between 

the first and second stages of technological development, as laboratory research seeks further capital 

to develop a commercial product and prove its basic market viability. The Commercialization Valley 

of Death occurs later in a technology’s development, as entrepreneurs seek capital to fund demonstration

or first-of-a-kind commercial-scale projects or manufacturing facilities. 
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Both valleys of death exist due to a perception of risk and a scarcity of appropriately matched risk capital

in the energy technology market. Because of these barriers, many advanced and innovative energy

ventures fail to reach commercialization, and as a result, potentially transformative innovations are never

introduced into the marketplace. These barriers, and effective public policy to address and overcome

them, are discussed below. 
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g T H E  T E C H N O L O G I C A L    f
V A L L E Y  O F  D E A T H

The first valley of death occurs early in the development of a technology, as breakthrough research 

and technological concepts aim to achieve commercial proof-of-concept. At this stage, innovators 

and entrepreneurs conducting basic and applied research need further capital to undergo a process 

of developing, testing, and refining their technologies in order to prove to private funders that these

technologies will be viable in markets beyond initial success in the laboratory. However, investors are

typically reluctant to fund such early-stage research and product development, largely due to the high

technical, market, and management execution related risks and long development horizons associated

with as-yet-unproven technological concepts. As a result, many entrepreneurial start-up firms and

research laboratories fail to accumulate the necessary capital to see their innovative research concepts

translated into commercial products and ventures (see Figure 1). 

This early-stage Technological Valley of Death, while endemic to the development of most innovative

technologies, is particularly acute in the energy sector. In this sector, the process of developing tech -

nologies is both capital- and time-intensive, and new innovations must quickly compete with well

entrenched and commoditized conventional energy technologies. The early stage expenses necessary for

nascent advanced energy technologies to demonstrate market validity, including prototyping and labo -

ratory costs, are significantly higher than many other sectors. In the “garage culture“ of Internet startups,

for example, it takes comparatively little capital or time to advance an innovative research idea or

product concept into a provable business plan. In contrast, bringing innovative energy research to its 

pre-deployment phase requires significant capital and as much as 10-15 years time (see Table 1). 

Venture capitalists usually expect a shorter time frame for exit from an investment (often just 3–5 years),

and the long investment payoff periods typical to new energy technologies only serve to further dis -

courage investors.7 Alternatively, angel investors, who tolerate high-risk projects, often provide funding

for startups in exchange for ownership equity. Yet these entities only provide financing on the order of

$1–2 million, not nearly enough to bring these capital-intensive projects across the Technological Valley

of Death (see Table 2).

Adding to this challenge is the fact that large, risk-averse corporations dominate the energy market. 

The energy sector is not a research-intensive industry, where large, incumbent firms reinvest a substantial

share of profits in every stage of the innovation process, from basic research to deployment (see Figure

2). Instead, the energy industry has until present been reluctant to launch large-scale advanced energy

innovation efforts, largely due to the competitive and profitable nature of conventional fossil fuels. The
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transportation fuels market is dominated by oil & gas providers with highly profitable core businesses and

little expertise in most aspects of alternative energy technologies. Meanwhile, the electricity market is

dominated by utilities that have a regulated mandate to provide power at the least cost and least risk to

end-users. As a result, these utilities are typically unwilling (or unable) to take risks on nascent energy

technology ventures.8

Table 1 

I NNOVAT ION  I N  VAR IOUS  S ECTORS

As such, early stage energy research and commercialization activities are concentrated in university

research laboratories and seed-stage companies who have significantly less capital at their disposal to

push innovative technologies forward. In this way, the advanced energy sector also differs from, for

example, the pharmaceutical sector, where large pharmaceutical companies are willing to assume the risk

of investing in early-stage drug research and reinvest profits into drug trials and testing. In the

pharmaceutical sector, strong intellectual property (IP) protections provide a guaranteed return on
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PHARMACEUTICAL SOFTWARE & IT ENERGY

Time Required 
to Innovate

10-15 years 1-5 years 10-15 years

Capital Required 
to Innovate

Medium to High Low to Medium High

New Products Primarily
Differentiated By

Function/Performance Function/Performance Cost

Actors Responsible 
for Innovation

Large Firms Reinvesting 
in R&D; Biotech startups,
often VC & govt. funded; 
Govt. (NIH, NSF)

Dynamic Startups, 
often VC-funded; 
Large Firms 
Reinvesting in R&D

Various: Utilities, 
Oil & Gas Co.s, 
Power Tech Co.s, 
Startups, Govt.

Typical Industry 
Risk Tolerance

High High Low

Innovation Intensity High High Low

Intellectual Property 
Rights

Strong Modest Modest



investment for any blockbuster innovations. In contrast, advanced energy technologies are often complex

engineering systems that build upon numerous individual components and typically offer modest IP guar -

antees. Research intensity in the energy fields thus remains significantly lower than in other comparative

fields, such as information technology or the pharmaceutical industry (see Figure 2).

Figure 2

US  I NDUSTRY  R&D  SPEND ING  AS  P ERCENT  OF  DOMEST I C  SALES 9

Furthermore, the energy market is deeply complex, highly competitive, and commoditized. The cost of

conventional fossil fuels has been driven downwards through more than a century of competition, while

persistent subsidies and favorable tax rules continue to skew markets towards entrenched incumbents.

Furthermore, like steel or copper, energy is a commodity, valued not for its own qualities, but for the

services and products derived from it. As a result, while new software, electronics, or pharmaceutical

products often compete on new features and value-added, new energy technologies must routinely

compete on cost alone. This is a difficult feat for any nascent technology entering a commodity market

but is particularly acute for innovative energy technologies that have to compete against mature 

(and still-subsidized) fossil energy technologies.10 As a result, venture capitalists, already reluctant 

to invest in such early-stage research, are strongly deterred from investment in a market where barriers 

to market entry are particularly high, making expected risk-adjusted returns on investment too spec -

ulative to invest in.11

While venture capital investment in clean tech startups rose from 2006 to 2009, it has since fallen

sharply as VC firms gained experience with the real challenges facing innovative clean energy ventures
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and as the recession reduced overall risk appetite and capital liquidity. VC investment in US clean tech

deals fell by more than half (55 percent) in the third quarter of 2010, relative to the year prior, according

to Ernst and Young.12 Peachtree Capital Advisors reports that investments fell another 12 percent in the

first half of 2011. As the firm explains, “In the US, venture capital firms have responded to impending

cuts and uncertain policy by either pulling out of greentech altogether or investing in safer technologies

with more predictable returns and shorter time horizons, such as energy efficiency.”13

When combined with an already sparse funding environment for any early-stage, high-risk venture, these

particularities of the energy sector create a perilous Technological Valley of Death for advanced energy

technology ventures. 

POLICY RESPONSES:

ARPA - E  AND  

REG IONAL  C L EAN  ENERGY  I NNOVAT ION  CONSORT I A  

There are two policy responses that can address this clear and persistent gap in financing and investment

for translational clean energy research and development and help overcome the Technological Valley 

of Death. These policies restore the kind of public-private innovation partnership responsible for 

so many great American technology breakthroughs,14 and they work to “de-risk” investment in entre -

preneurial advanced energy ventures, helping unlock significant private sector investment.

1.

The Department  of  Energy’s  Advanced Research Projects  Agency-Energy (ARPA-E)
was authorized by the bipartisan America COMPETES Act of 2007 and signed into law by President

George W. Bush. First funded in 2009 by the American Recovery and Reinvestment Act, this agency

seeks to bridge the Technological Valley of Death by funding the cutting-edge, high-risk, high-reward

research that is deemed too risky for venture capital investment, helping advanced energy ventures cross

the gap between the laboratory and private financing. ARPA-E operates at the intersection of basic and

applied research, driving breakthrough concepts towards market-viable technologies. As such, ARPA-E

operates between the DOE’s Office of Science, which performs basic and fundamental research, and the

DOE’s applied research offices, including the Offices of Energy Efficiency and Renewable Energy,

Nuclear Energy, and Fossil Energy. ARPA-E performs a fundamental function that none of these offices

support, addressing the “translational” stage that brings basic science and goal-driven technological

development under one roof.15
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ARPA-E’s efforts have already proven to effectively catalyze innovation and help firms cross the

Technological Valley of Death. In FY2009 and FY2010, ARPA-E invested $39.5 million in eleven

advanced energy projects, enabling these innovative ventures to overcome technological barriers ahead

of schedule and develop products to the point where these firms were able to attract more than $200

million in private-sector investment—leveraging this initial public investment into a greater than 5:1

ratio of private to public funding.16 

ARPA-E’s early success underlines the catalytic role the public sector has played in mitigating risks 

and developing and validating advanced energy projects that the private sector later brings to fruition. 

As Arun Majumdar, director of ARPA-E, recently argued, “What ARPA-E does best is identify the oppor -

tunities and create the competition. And eventually, the market will pick the winners.”17 Here, the public

sector’s role is to competitively award modest amounts of funding, often just $2-10 million per project,

spread across a broad portfolio of more than 180 potentially breakthrough projects to date.18

The innovative grant recipients then utilize these funds to achieve critical technical milestones and

attract private risk capital. In this way, ARPA-E effectively unlocks private sector investment in these

early-stage technologies and supports risk-taking American entrepreneurs. 

2.

Regional  Clean Energy Innovat ion Consort ia are a second policy response to the Techno -

logical Valley of Death. Many lab and early-stage, pre-venture energy projects show great technological

promise, yet lack critical market insights, an understanding of customer needs, business and financing

strategies, and/or an experienced team required to attract capital investments. These insights and assets

exist in regional innovation clusters, and Clean Energy Innovation Consortia are cluster development

partnerships designed to bring together stakeholders across a cluster or region to connect these assets to

promising innovations. These consortia aim to align the interests of those conducting research with the

experience of actors more closely connected to the market, including venture capitalists, end-users such

as utilities, and manufacturers and technology companies who often take innovative products to market. 

Regional consortia also facilitate the handoff from laboratory research to technological commercial -

ization by encouraging collaboration over time among major research universities and public and private

research centers, entrepreneurs, venture capital firms, manufacturers, and the energy industry. These

consortia support promising regional projects with direct grants from government and private funds

(often of $1 million or less) and connect these projects with the resources of regional public-private

partnerships to facilitate translational research and development, prototyping, and business validation.

These efforts are specifically geared towards the seed stages of technology development and commercial -

ization and target the challenges associated with the Technological Valley of Death. Regional Clean

Energy Innovation Consortia also reduce the informational asymmetries between entrepreneurs and
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investors, by providing access to data and critical information for investment decisions, helping entre -

preneurs develop to a stage that addresses the full range of investment risks, and establishing crucial

partnerships between the research, entrepreneurship, and investment communities.19 

While federal policy models like ARPA-E are critical to address the Technological Valley of Death, 

Clean Energy Innovation Consortia bring to bear the full resources of America’s vibrant regional clusters

to accelerate advanced energy innovation and regional economic development.
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g T H E  C O M M E R C I A L I Z A T I O N    f
V A L L E Y  O F  D E A T H

The second persistent market gap, named the “Commercialization Valley of Death,” exists between the

pilot/demonstration and commercialization phases of the technological development cycle and aligns

with a gap between the traditional role of venture capital and the later stage investments of project

finance and debt/equity investors (see Figure 1).

This Commercialization Valley of Death plagues technologies that have already demonstrated proof 

of concept but still require large capital infusions to demonstrate that their design and manufacturing

processes can be brought to full commercial scale (e.g., a first-of-a-kind full-scale power plant or

manufacturing facility). To move a technology from the pilot/demonstration stage to the commer cial iza -

tion stage, the central challenge is accumulating enough capital for the commercialization, production,

and manufacturing processes associated with demonstration and market launch. Clean energy tech -

nologies are routinely more capital-intensive than typical innovative technologies, and large sums of

capital, often on the order of hundreds of millions of dollars, are necessary to build commercial-scale

facilities and demonstrate the validity of a first-of-a-kind technology in the field. 

As the US Chamber of Commerce’s Christopher Guith explains:

“[E]nergy projects face multiple risks, including engineering risks, construction risks, commodity risks, execution risks,

resource risks, technology risks, permitting risks, and policy risks. While clean energy projects can mitigate a majority of

these risks using normal project development processes, overcoming the technology hurdle will take years if left to business-

as-usual market processes. … This lengthy process has resulted in multiple technologies demonstrating promising

laboratory results but failing to meet national energy goals because they never reached full commercial scale.”20

Accelerating the rate of clean energy commercialization and ensuring American entrepreneurs have 

every opportunity to bring innovative advanced energy technologies to market requires proactive policy.

Absent innovative policy, neither venture capital nor traditional project finance or equity/debt financiers

will provide adequate financing to address the nation’s energy innovation imperative. 

Venture capital firms are accustomed to handling the risks inherent with innovative technologies and

build the costs of technological demonstration and learning into their investment plans. Typically,

venture capital firms will invest in early-stage companies commercializing innovative technologies,

despite the high-risks of these technologies and improbability of success. However, to manage the

associated risks, venture capital investment funds must be distributed across multiple innovative

technologies, with the expectation that most ventures will fail and the few that succeed will yield high
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returns. As a result, to be able to maximize returns, venture capitalists prefer less capital intensive com -

panies, where returns to investment occur on a relatively short time frame so that any profits can be

reinvested into other innovative technologies. 

Unfortunately, most energy technologies are capital intensive and can frequently require five to ten years

or more to demonstrate proof of commercial viability. Before full commercialization, many new energy

technologies must demonstrate operational characteristics and reduce real and perceived technology risk

at the utility-scale power plant, refinery, or manufacturing plant level, often an immensely capital-

intensive process.21

Traditional venture capitalists are accustomed to investing in demonstration and pilot projects, but only

at much smaller scales. The “Greentech” fund of noted Silicon Valley venture capital firm Kleiner Perkins

Caufield and Byers, for example, currently stands at $500 million and funds at least 25 clean energy

entrepreneurs and firms.22 Indeed, the average size of VC-backed clean energy sector deals in the second

half of 2010 was under $10 million.23 The financing necessary to demonstrate capital-intensive energy

technologies far exceeds the typical capacity of venture capital; the first manufacturing facility capable of

producing an innovative solar photovoltaic or advanced battery technology requires hundreds of millions

of dollars to construct, for example, while a full-scale carbon capture and sequestration-equipped power

plant may require more than a billion dollars. Venture capital funds are simply not institutionally struc -

tured to be able to invest in such large-scale projects, leaving an acute Commercialization Valley of

Death in the clean energy sector.

A financing challenge of this scale requires a pool of capital that only traditional project financiers, like

banks or other debt financiers, have the capability to provide. Typical debt or project finance is aimed

towards a lower rate of return than venture capital investment. Unfortunately, these financiers also have 

a much lower tolerance for risk than venture capitalists and are only willing to back later iterations 

of innovative technologies, where commercial validity has already been proven. Examples of such tech -

nologies include conventional solar photovoltaic technologies and utility-scale wind power.24
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Table 2

PR I VATE  S ECTOR  ACTORS  I N  THE  ENERGY  I NNOVAT ION  CYCLE

As Bloomberg’s New Energy Finance argues, no set of actors or institutions currently exists with the

capabilities to address this high-risk, high-capital technology category (see Table 2):

“Even in 2008, as stocks touched all-time highs and interest rates dipped to all-time lows, virtually no truly private project

finance capital was available for projects that sought to deploy unproven technologies. Indeed, the pre-recession boom

years for clean energy offer virtually irrefutable proof that the Commercialization Valley of Death challenge is one that

the private sector will not address on its own.”25

As a result, a multitude of advanced energy technologies currently find themselves stuck in this

Commercial ization Valley of Death between venture capitalist financing and traditional debt financing.

Examples include: carbon capture and sequestration plants, small modular nuclear reactors, advanced

solar manufacturing facilities, engineered/enhanced geothermal, various utility-scale energy storage

technologies, advanced biofuels production facilities and new manufacturing for advanced batteries.
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SEED
FINANCING

ANGEL
INVESTORS

VENTURE
CAPITAL

DEBT
FINANCING

PRIVATE
EQUITY UTILITIES

Typical
Investment
Amount

Small Small
Small-
medium

Any size Any size Large

Technology
Financing
Stage

R&D,
Prototype

R&D,
Prototype

Prototype,
Commercial-
ization

Commercial-
ization,
Deployment

Commercial-
Ization,
Deployment

Deployment

Expected
Time for ROI

Long-term
Long-
medium-term

Short-
medium-
term

Medium-
long-term

Medium-
long-term

Long-term

Risk
Tolerance

High High High Low Low Low



POLICY RESPONSES:

CLEAN  ENERGY  DEPLOYMENT  ADM IN I S TRAT ION  AND

NAT IONAL  C L EAN  ENERGY  T ESTBEDS

The government must play a key role in helping entrepreneurial American firms bring advanced energy

technologies past the Commercialization Valley of Death. It can do so most effectively by reducing

financial and other barriers to commercialization. Pervasive market barriers mean that the private 

sector will not address this gap on its own. If the public sector shoulders a portion of the risk, however, 

it could unlock large amounts of private capital while leveraging the distributed, entrepreneurial nature 

of the US economy.

1.

The Clean Energy Deployment  Administrat ion (CEDA) is a flexible, independent government

investment agency—effectively a bank—that aims to unlock the capital necessary to move innovative

energy technologies across the Commercialization Valley of Death.26 Like the successful US Export-

Import Bank and Overseas Private Investment Corporation, CEDA would be initially seeded through

government funds, but would then operate like an independent, not-for-profit, private-sector investment

fund offering a variety of financial tools that currently elude nascent energy technologies. These tools

include: an advanced energy investment fund, loan guarantees, insurance products, clean energy project-

backed bonds, and debt instruments. These financial products would reduce the perceived risks of inves -

ting in innovative energy technologies, allowing energy entrepreneurs to attract and leverage significant

private sector investment in the development and deployment of their novel yet capital-inten sive

advanced energy technologies.27 CEDA would focus principally on accelerating the rate of commer -

cialization of advanced energy technologies with the potential to become independent of ongoing

subsidy as they mature. In pursuit of this mission, CEDA would be staffed by experienced project finance

and technology assessment experts. This new program would replace the troubled DOE Loan Programs

Office (home to the Section 1703 and 1705 loan guarantee programs and the Advanced Technology

Vehicles Manufacturing loan program), incorporating the loan program’s functions into the flexible 

suite of financing and risk mitigating tools at CEDA’s disposal. Indeed, as policy makers bring an intense 

focus to public investment strategies in the wake of the Solyndra bankruptcy, establishing a well-

structured CEDA offers an opportunity for a smart reassessment of government’s role in bridging 

the Commercialization Valley of Death and a chance to incorporate key lessons from the operation 

of the Loan Program Office.

For more on establishing CEDA, please see “A Clean Energy Deployment Administration: Unlocking Advanced Energy

Innovation and Commercialization,” Breakthrough Institute, November 2011.28

16
B R I D G I N G  T H E  C L E A N  E N E R G Y  V A L L E Y S  O F  D E A T H

B R E A K T H R O U G H  I N S T I T U T E ,  N O V E M B E R  2 0 1 1



2.

A National  Clean Energy Testbeds (N-CET) program offers a second response to the

Commercialization Valley of Death. This proposed program is aimed at reducing the cost, time, and

permitting challenges associated with innovative energy technology demonstration. N-CET follows a

“plug and play” demonstration model, providing pre-approved, monitored, and grid-connected public

lands for demonstration of innovative energy technologies. The program would be a collaboration

between the Departments of Energy, Defense, and Interior, to identify and pre-permit sites on federal

lands and waters appropriate for advanced energy technology demonstration. A national network of

demonstration zones sites, each with multiple pre-approved demonstration testbeds and established

common infrastructure (i.e., roads, substations, etc.), would be made “open for business,” allowing

innovative firms to test and validate next-generation energy technologies. Ultimately, by reducing the

time burden associated with site identification and permitting and the costs associated with securing 

land and key enabling infrastructure, the program would reduce the hurdles associated with clean energy

demonstration and commercialization. 

For more on establishing N-CET, please see “A National Clean Energy Testbeds Program: Using Public Land to Accelerate

Advanced Energy Innovation and Commercialization,” Breakthrough Institute, November 2011.29

Figure 3

POL I CY  R ESPONSES  TO  THE  C L EAN  ENERGY  VALLEYS  OF  D EATH
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g C O N C L U S I O N    f

The energy sector is a complex industry of enormous scale, characterized by regulated markets and a

fully developed infrastructure. Energy sources, dominated by incumbent and well-established energy

firms, typically compete on a commodity basis with cost as the primary differentiation between products.

Consequently, this sector is among the most difficult for innovative technologies to navigate, providing

substantial obstacles for deployment of clean and affordable advanced energy technologies and hamper -

ing American competitiveness in the industry as a whole. Today, too many innovative energy designs fall

victim to one of two “Clean Energy Valleys of Death” that exist in the perilous gap between early-stage

research and market launch. As a result, the pace of innovation and commercialization for new, advanced

energy technologies has remained too slow to meet national needs and allow the country to become a

leader in energy innovation. 

The energy sector as a whole is a roughly $5 trillion market, and it is expected to grow by more than 50

percent by 2035.30 Supplying this market with clean and affordable advanced energy technologies thus

represents an enormous economic opportunity for American entrepreneurs and firms and the US

economy as a whole.

Yet in order to dramatically catalyze the development and deployment of clean energy technologies and

seize this economic opportunity, innovative public policy must be employed. Here, the public sector’s

role is to overcome certain persistent market barriers and help bridge often-fatal gaps in the innovation

cycle, from the risk asymmetries that inhibit investors from recognizing the profitability of innovative

energy technologies, to the informational asymmetries that deter effective partnerships and alignment 

of incentives between entrepreneurs and the investment community. A combination of the policies and

public-private partnership mechanisms described above—including programs like ARPA-E, Regional

Energy Innovation Consortia, a Clean Energy Deployment Administration, and a network of National

Clean Energy Testbeds—can play a crucial role in addressing these market barriers and unlocking private

sector investments in advanced energy innovation.

The goal of such policies is not to ensure that every new venture passes safely across the two valleys 

of death. Indeed, rigor must be maintained in assessing the validity and prospects of advanced energy

technology ventures to properly “weed out” unpromising technologies. Today, however, far too many

promising firms with high-impact potential unjustly fall victim to the structural and market barriers we

describe here as the Technological and Commercialization Valleys of Death. These innovative ventures

must be given the chance to succeed and fail on their own true merits.
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Today, the need for clean, cheap, and widely available advanced energy technologies is clear. To meet

this challenge, the country must build an institutional system that fosters innovation, entre preneurship,

and competition and avoids picking incumbent technologies over innovative, yet risky, technologies.

Make no mistake: by failing to address the Technological and Commercialization Valleys of Death

discussed in this brief, the country is making the decision to pick winners in the energy sector—the con -

ven tional, incumbent, and dirty energy technologies that dominate the nation’s energy supply today and

the international competitors now positioning themselves to dominate the advanced energy markets of

tomorrow. However, in taking the steps necessary to fill the financing and institutional gaps for inno -

vative advanced energy technologies, the public sector will allow these nascent technologies to compete

on an even keel with incumbents and give time for worthy winners to emerge on their own. In so doing,

the country will once again ignite America’s entrepreneurial spirit and begin to address a set of the

nation’s most pressing challenges. 
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