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BOTTOM LINE TO SUCCESS FOR ET 
– IN ONE SLIDE

Getting there involves:

• Recognizing that moving technologies to commercialization is a long-term endeavor 
and timing is everything (almost everything)

• Communicating - between and within creators’ and users’ organizations (addressing 
needs and motivations)

• Understanding (and meeting) investment needs - applying history’s lessons

• Integrating strategy (theory) and implementation (practice)
• Collaboration
• Culture of innovation
• Technology and market transformation roadmaps
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Success is:

• Bridging the technology and commercialization chasms - situated between research 
and deployment and between take-up by early adopters and a sufficient market share

• Market Transformation - taking an ET all the way to standard practice



TWO CHASMS AND A LONG TERM GOAL

Technology Valley of Death

Commercialization Valley of Death

Market Transformation
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TECHNOLOGY VALLEY OF DEATH 
(I’M OUT OF MONEY)

Technology valley of death –
When a business has a working 
prototype for a product or 
service that has not yet been 
developed enough to earn 
money through commercial 
sales

The company needs to find 
sufficient money to develop the 
prototype until it can generate 
sufficient cash, through sales to 
customers, that would allow it 
to be self sufficient and grow
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COMMERCIALIZATION VALLEY OF DEATH 
(I’M OUT OF MONEY - AGAIN)

Commercialization valley of death 
(or chasm) – When a business has 
difficulties bridging the marketing 
(commercialization) gap to get to 
scale sufficient for sustained 
profitability 

The company needs to move 
from early adopters to a sufficient 
majority of the market
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MARKET TRANSFORMATION

• Developers, utilities and governments each bring different 
perspectives and goals to their support of ET

• However, each wants to see markets transform and operate in 
a manner that efficiently utilizes best practices

Transformed 
Markets 
Standard practice
or
Codes and standards

Deployment
Voluntary implementation of 
projects and programs –
outreach, education, and 
subsidies. For example:
• Incenting early actors
• Incenting consumers, 

distributers, and 
manufacturers

• Implementing market 
strategies

RD&D
• Research
• Development
• Demonstration
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Market transformation:  strategic 
process of intervening in a market to 
create lasting change in market behavior 
by removing identified barriers or 
exploiting opportunities to accelerate 
the adoption of all cost-effective forms 
of a new technology or practice, as a 
matter of standard practice or as 
required by codes or standards

A role for government, utilit
ies, in

dustry



BARRIERS
TO BRIDGING THE CHASMS AND MARKET 

TRANSFORMATION
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BARRIERS TO EMERGING TECHNOLOGIES 
AND MARKET TRANSFORMATION 

Technology 
Risks

Economic 
Risks

Market Risks

Regulatory 
Risks

Barriers vary by technology but tend to fit in 
these categories
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A particular market and technology risk 
for IPS is the problem of introducing 
new technology into existing systems

It is well known that once technologies 
become entrenched, change is very 
difficult to effect

The technologies themselves become 
locked in through the co-evolution of 
various technological systems (the eco-
system), including practices that govern 
specification and acquisition



SO WHAT TO DO?

THOUGHTS ON 
INTEGRATING STRATEGY 
AND IMPLEMENTATION
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§ Overall perspectives:
§ Collaboration & Communication -

Culture of innovation
§ Understanding economic 

perspectives
§ Timing

§ Specifics on bridging valley(s) of death

§ Technology (innovation) roadmaps

"In theory there is no difference 
between theory and practice but in 
practice there is.” ... Jan van de 
Snepscheut, a Dutch Mathematician.



CULTURE AND COMMUNICATION

• Accelerating technology transition is a challenging, long-term 
endeavor involving multiple actors (investors,  technology 
developers, marketers and engineers, end users, etc.)

• Technology transition requires a variety of internal and external 
partnerships throughout the process

• Institutional, social, cultural, and historical factors influence 
adoption, implementation, and long-term acceptance

• Thus, the essence of success in these lengthy processes are the 
cultures and communication that fosters success -

• External facing: Long-term dialogue and partnership between 
creators and users of new technologies

• Internal facing: Innovation cultures that foster innovation, rapid 
development, and accelerated technology transition
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CULTURES OF INNOVATION SUPPORT SUCCESS

Not Helpful Cultures
• Lack of clarity about organization’s direction
• Weak understanding of what organization’s has 

the capacity to achieve 
• Weak understanding of the environment in which 

the company operates and its competitive 
advantage.

10

Good Cultures
• Adjustment of tasks through cross-functional 

interaction - strategy design and strategy 
delivery are integrated

• Communication flows in all directions 
• Originality and creativity are valued
• A sense of responsibility and a shared 

commitment to success that exceeds defined 
functional roles - emotional commitment to 
milestone achievement 

Champions for Success
• Champions remove barriers, garner support, 

and ensure successful implementation and 
acceptance

• Champions overcome what can often be 
significant opposition to change

Managers for Success
• Foster cross-functional cooperation, across 

‘cultures’,  communicating a sense of urgency, 
empowering people with authority to take risks, 
and rewarding performance

• Balancing:
• Allowing technologists to experiment, think 

freely, and fail on occasion
• Narrowing focus to technologies for which 

there is a compelling need and adequate 
business case



QUICK TIPS ON POSITIVE CULTURES

• Get into the correct mind set –
• Recognize the opportunities available and your risks (mitigate them)

• Develop viral processes that are infectious and self-propagating with free and 
open communication

• Develop flexible mechanism for creating and recreating successful teams as new 
opportunities are addressed

• Understand your market place:
• Evolving customer needs, new competitors, shifting cost structures. Some 

common external factors

• Changes in the competitive landscape, competitor offerings

• Volatile political, social, and economic conditions

• Manage your cash flow!

• Work to functional requirements rather than to specifications
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SPECIAL CALL OUT ON ECONOMIC BARRIERS –
CONSIDER THE DRIVING PERSPECTIVES

• Utility
• Avoided energy and GT&D capacity 

costs
• Decreased risks, increased reliability 

and avoided reserves
• Avoided ancillary services (e.g., 

frequency regulation, voltage 
regulation)

• Energy and/or Capacity Price 
Suppression Effects

• Participant
• Energy cost reduction
• Reliability
• Productivity
• Economic well-being
• Comfort
• Health and safety
• Satisfaction/pride
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• Is it cost-effective?  Depends on your perspective - Utility, Participating Consumer and/or 
Societal Perspectives 

• Cost-effectiveness influences funding sources and utility, government and societal support

Society
• Environmental benefits 

(including public health 
benefits)

• Economic development 
and jobs

• Energy security benefits

Growing companies will 
generate both jobs and 

wealth, a key objective for 
any government. 



TIMING – OR, HOW TO PREDICT THE FUTURE
• Making predictions is very 

hard – particularly about 
the future - Niels Bohr, 
Danish physicist
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• Being ready too late and missing the revolution 
• Getting ready too soon and exhausting resources before the revolution begins 

Its not just the technology:
• It’s the broader eco-system (interfaces, 

regulations, consumer demand, supplier 
readiness, etc.)

• Competition between the new and the 
old ecosystems 

Thus – timing can be about how quickly its 
ecosystem becomes sufficiently developed 
for users to realize the technology’s 
potential to better meet customer needs

Timing text (3 slides) adopted from: Right Tech, 
Wrong Time, Ron Adner and Rahul Kapoor, 
Harvard Business Review, November 2016



QUESTIONS TO ASK: 
EMERGING TECHNOLOGIES AND TIMING

• What is the execution risk—the level of difficulty in delivering 
the technology (innovation) to the market on time and to 
specification? 

• What is the co-innovation risk—the extent to which the success 
of the new technology depends on the successful 
commercialization of other innovations? 

• What is the adoption-chain risk— the extent to which other 
partners, systems, regulations, etc. need to adopt and adapt to 
the new technology before end consumers can fully assess its 
value proposition?
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EMERGING TECHNOLOGIES AND THEIR ECOSYSTEMS
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Timing text adopted from: Right Tech, Wrong Time, Ron Adner
and Rahul Kapoor, Harvard Business Review, November 2016

Status of 
technologies 
and 
ecosystems

Challenges to  
emerging 

technology
and required 
ecosystem

Challenges to 
current

technology 
and ecosystem 

extension

Expected 
pace of 
change

Strategy thoughts – if you believe 
timing is right

Creative 
Destruction 

Low High Can be fast Aggressively invest in the new technology 

Robust 
Resilience 

High Low Slow Invest aggressively in upgrading offerings 
(and actively raising the bar that 

challengers need to cross)

Co-existence Low Low Robust 
competition

Invest in new technology and aggressively 
invest in improvements to the ecosystem, 
but know the old technologies will 
coexist for an extended period

Illusion of 
Resilience 

High High Slow – but 
then fast

Resolve ecosystem challenges and 
developing complementary elements -

resist overprioritizing further 
development of the technology



BRIDGING THE TECHNOLOGY AND 
COMMERCIALIZATION VALLEYS OF DEATH - PROBLEMS

• Information asymmetries – creator/developer knows more about his 
technology and market prospects than investors or strategic partners

• Lack of real products - transforming new technology into market 
driven, market ready products and “whole product” solutions 

• Immature markets – the markets need to be developed

• Energy is perceived as a commodity market with low margins and high 
volatility

• Emerging energy companies with management teams with little 
business experience 
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In his book Diffusion of 
Innovation, Everett M. Rogers 
poses the question "What is 
so difficult about technology 
transfer?" and concludes 
that "technology transfer is 
difficult, in part, because we 
have underestimated just 
how much effort is required 
for such transfer to occur 
effectively.”

In other words – we are 
optimists

Example Problems



BRIDGING THE TECHNOLOGY AND 
COMMERCIALIZATION VALLEYS OF DEATH - SOLUTIONS

Example solutions:

• Reducing information gaps or asymmetries between developers and investors - providing 
appropriate access to data, knowledge, and insights

• Accelerating shift from a technology to market focus:

• Recognize that market intelligence (e.g., competitive analyses) marketing plays a key role

• A passionate focus on end users’ needs and only select marketing of new technologies to 
customers as a concept that is not mature

• Shorter, more iterative development processes

• Exploring and developing novel co-investment partnerships with the private, utility and 
government sector funders (next slide)
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• Applying history (data)



FINANCING (AND COLLABORATION) OPTIONS
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How Many Bridges Does it Take to Cross the Valley of Death? More Than You
Might Think

Submitted by Paul Scharfenberger on Mon, 03/21/2011 - 3:17pm

If ever there was a topic on renewable energy that resembled folklore, it is the “commercialization valley of death.” The term describes the
difficulties entrepreneurs face in obtaining cash to scale up manufacturing and put more projects (e.g., steel) in the ground (note that this is
separate from—and comes after—the “technology valley of death,” or the death of financing available to take a bench-scale model and create a
commercial-scale demonstration). However, this challenge of mass scale deployment is a very real and daunting issue facing the renewable energy
sector.

Two recent studies conducted by Bloomberg New Energy Finance (BNEF) and the California Clean
Energy Fund (CalCEF) explain the nuances of the commercialization valley of death. The problem is
that emerging clean energy (CE) technologies have extremely large capital costs and are seen as
high-risk investments. Consequently, commercialization financing is difficult to obtain, leaving nearly
commercial technologies in the proverbial “valley of death.” Though it would seem logical to
conclude that one bridge is sufficient to cross a valley, recent studies suggest that many policy
supports will be required to cross the commercialization valley of death.

CalCEF points out that “Venture capital firms seek to fund companies (and manufacturing facilities)
through the early growth stages of development, from initial product prototype toward initial
commercialization” (see CalCEF report). These firms often fund technologies that are novel and

high-risk yet offer potentially high returns. These rounds of financing generally “range from just a few million dollars to as much as $20 million
dollars or more” (see CalCEF report). This is sufficient to advance technologies beyond a single, full-size demonstration project and sufficient in
many sectors to catapult a new innovation into commercial production. In the energy sector, however, “extensive field testing and trial installations”
are necessary to bring an emerging and unproven energy technology to commercial production, according to the BNEF report.  This process can
require hundreds of millions of dollars or more—greater sums than most venture capital firms are willing to finance. 

Debt and equity project finance also support the deployment of CE technologies, but these investors are far more risk averse than their venture
capital counterparts. Consequently, project finance is oftentimes available solely for proven technologies that offer a low-risk profile. This means
that if developers of emerging CE technologies wish to access traditional project finance, they will have to demonstrate their technologies at
commercial scale in order to reduce the perceived risks of the projects.

Therein lays the problem—a funding gap is created when expensive, emerging technologies exhaust the capital of high-risk venture capital but
remain unattractive to traditional debt providers with stringent risk requirements, leaving a frequently fatal gap known as the commercialization
valley of death (depicted below). Within this valley lay technologies that could prove to be hugely beneficial to our nation's energy infrastructure; a
serious and daunting issue to say the least.

Source: UNEP, SEFI. Public Finance Mechanisms to Mobilise Investment in Climate Change Mitigation.

Renewable Energy Project Finance

MARKET INSIGHT ARTICLES NREL FINANCE TEAM REPORTS ABOUT US SAPC



INNOVATION ROAD MAPS

• Current state of the technology
• Desired end state and time to achieve end state
• Technical and economic potential
• Marketplace drivers and strategic sponsor alignment 
• Competitive analyses

• Gap analysis 

• Risk analyses - assessment of barriers to widespread adoption
• Collaboration strategies
• Schedule and budgets –
• Technology and investment milestones 

• Specific interventions to achieve those milestones
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Example Road Map ContentsSWOT Analyses



THANK YOU

Special thanks for sharing of slides and insights to:

Jonathon Livingston, jonathan@livingston-ei.com

Three of many resources:

• Accelerating Technology Transition, Bridging the 
Valley of Death for Materials and Processes in 
Defense Systems (2004), National  Research 
Council,  National Academies Press

• Managing New Product Development. . Wm.E. 
Souder and J.D. Sherman. 1(994).McGraw Hill

• Right Tech, Wrong Time, Ron Adner and Rahul 
Kapoor, Harvard Business Review, November 2016 
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https://www.nap.edu/read/11108
http://www.schiller.com/
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