INNOVATIVE ENERGY
REVIEW
Cleantech Crossroads:
The Intersection of Cleantech and Advanced Industries: IT,
Engineering, Agriculture, Oil & Natural Gas
and Manufacturing pg. 4

A Look at
the Future of
Colorado’s
Balanced
Energy
Economy
pg. 12

Colorado’s
Advanced Industries
Acceleration Act:
Creating Jobs in Colorado’s
Cleantech Industries pg. 18

2014-2015 - Innovative Energy Review

A Journal of the
Colorado Cleantech Industries Association
1

The Cleantech Evolution (Not Revolution) is Here
When did the Cleantech Revolution become the Cleantech Evolution?
Not all at one time, of course, but as the energy industry experiences massive global
change, cleantech follows suit. What was once considered and promoted as a revolution,
or something immediate, is now widely understood to be an evolution…of technologies,
policies, markets, business models, investors and go-to-market strategies.
The evolution and undisputed growth of cleantech over the past decade is just as amazing
as what was anticipated. However, the timeframe may be 10 years instead of five and
perhaps the industry looks different than we thought it would in 2005.

Letter from the
EXECUTIVE DIRECTOR

Executive Director: Chris Shapard

So what has evolved, or changed in the past 10 years? Energy MARKETS for one…the
TECHNOLOGY focus for another…and consumer acceptance, as most businesses now
consider SUSTAINABILITY as part of their bottom line.
Industries mature, and the wind and solar markets are no different. They are projectdriven, global commodity markets that are thriving both nationally and globally.
A decade of strong policy support has driven the development of renewable energy
generation to the point that prices have fallen and are now competitive with traditional
energy sources. Maintaining a strong renewable energy standard is important, but now
the bottom line is driving the decision-making process and renewable energy fits the bill.
According to Colorado’s largest investor-owned utility, Xcel Energy, they are paying prices
for electricity from wind farms that are competitive with natural gas-fueled projects.
Utility-scale and rooftop solar are soaring, as well. While still reliant on subsidies, albeit
decreasing ones, the rooftop solar financing and installation industry includes more than
five companies with each more than $5 billion in market cap. New financing models, and
the astounding decrease in the price of solar cells, have allowed for the expansion of solar
on rooftops, without incurring a substantial up-front cost; and community solar (or solar
gardens) have allowed renters, homeowners without optimum sunlight and businesses to
reap the benefits of solar power
This has led to a renewable energy project finance investment market that is on fire as
investors find many solar, wind and waste-to-energy projects that meet their investors’
bottom lines.
Technology risk and reward have also played a key role in the evolution of cleantech. Once
the focus of the venture community, many clean technologies like biofuels and solar cells
proved to have longer development and manufacturing cycles than was comfortable
for the VC model. Fast-forward to 2014 and not only are there other types of investors
playing a major role in clean technology development (see the investor article on page
14), but other clean technology industries are the ones benefitting from new markets
being created to make traditional energy more efficient and cleaner including: buildings,
transportation, energy storage, emissions control and water tech. Cleantech is quickly
becoming ubiquitous and enables and supports advanced manufacturing, traditional
energy generation, agriculture and defense, among others.
Finally, a new, real implementation of sustainable practices by U.S. and global corporations
has occurred in the past five years. It’s rare these days that companies don’t include
energy and water efficiency in their business plans. They might not be out in front like
Google, Apple and EBay, but from IT to manufacturing, the business community is looking
for ways to lessen their environmental impact while simultaneously cutting costs.
A real, impactful, long-term evolution is much better than a short-lived revolution and
Colorado’s growing clean technology industries are proof of that.
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CLEANTECH
CROSS
By Chris Shapard
Executive Director - Colorado Cleantech Industries Association

The Intersection of Cleantech and Advanced Industries:
IT, Engineering, Agriculture, Oil & Natural Gas
and Manufacturing
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ROADS

T

he cleantech industry is on the
move. Having weathered growth
challenges common to all new
industries, cleantech is busy expanding its
reach and influence across more traditional
industry sectors. In Colorado, we are seeing
unique partnerships between cleantech
and traditional energy companies as they
work together to lessen the environmental
impact of fuel and energy production.
We’re watching cleantech move into
agriculture and manufacturing to increase
efficiency while decreasing waste. Long the
proponent of advanced energy solutions,
the State’s immense defense installations
are proving their cleantech leadership
in off-the-grid thinking. With advanced
industries looking for creative energy and
earth-sensitive opportunities to increase
profits while respecting the environment,
we’re finding cleantech at a technological
and collaborative crossroads.
Colorado is one of the principal states
leading this evolution, demonstrating
that the combination of expert business
leadership, innovative technologies and
creative insights across several industries
creates the largest impact. Cleantech is
now at a crossroads, where the industry is
intersecting with other advanced industries
including information technology (IT),
engineering,
agriculture,
traditional
energy, defense and manufacturing.
Essentially, cleantech is becoming an
enabling technology, similar to IT in the
past.

Cleantech and Traditional Energy
Instead of separating renewable energy
and fossil fuels into silos, the two
industries are now working together
to make traditional energy cleaner and
more efficient than ever before. Since this
mindset has shifted toward collaboration,
many companies have stepped up to help
move this new segment forward.
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One Colorado cleantech company is working with the natural
gas industry to develop a better water monitoring process for
hydraulic fracturing, or “fracking,” operations. OptiEnz Sensors
makes this process faster, cheaper and more efficient for oil and
gas companies by bringing the lab to the fracking site and testing
organic chemicals in water real-time. The standard practice for
water management and reuse in the oil and gas industry is what
OpitEnz Sensors vice president of business development, Jeff
Lints, calls “very old fashioned,” as it can take weeks to get results
from water samples sent to separate laboratories.

Spirae is one of the companies working to manage the power grid
to better utilize various new energy sources and integrate large
amounts of renewable energy. Its technology manages energy
resources such as solar photovoltaics and energy storage devices
(large-scale batteries), to optimize resources and ensure reliable
electricity supply.
Spirae’s technology was a vital part of the Pacific Northwest Smart
Grid Demonstration Project, which was one of the largest smart
grid testing projects in the nation. Eleven utilities collaborated with

“I am a huge believer in the potential of the energy sector,
specifically oil and gas,” said Lints. “But the industry can do a
better job of earning our communities’ social license to operate.
I believe that many of the problems with field operations — if not
all of them — can be solved with straightforward engineering
solutions that allow risks to be regulated and improved to meet
the communities’ needs and expectations. OptiEnz can aid in that
effort and help people trust that these field operations are safe.”
A pressing issue for the U.S., and especially Colorado, is that the
water recovered from fracking operations needs to be properly
treated to be put back into the environment or used in other
productive ways. This contaminated water is very controversial
within the traditional energy space. Avivid Water out of Longmont,
Colo., is looking to more effectively clean that water.
Avivid’s technology uses a chemical-free method of continuously
treating water to rid it of suspended solids, heavy metals, oils,
gas and hydrocarbons at a rate of 50 to 500 gallons per minute.
The company’s process is highly effective in the oil and natural
gas industry but is also used to clean water from abandoned and
active mines, which has, for many years, been a detriment to the
environment.

Tom McKinnon and the Agribotix UAV
several technology companies to integrate new energy sources and
use their capabilities to benefit the power grid. “Spirae’s primary
benefit is that it helps utility companies integrate large amounts
of renewable energy and manage distributed energy resources
with minimal disruption to utility operations,” said Julie Zinn, chief
operating officer at Spirae.
Similarly, wireless controls company Fabriq is working to manage
electricity usage with cloud technology.
According to Fabriq’s CEO Mark Verheyen, a company can reduce
up to 65 percent of its lighting energy consumption by utilizing
automated lighting. Fabriq provides a cloud-based Software-asa-Service solution for commercial office buildings that enables
an affordable retrofit of a building’s lighting system.

Tendril’s cloud-based Energy Services Management platform.

Cleantech and IT
With the amount of new energy entering the power grid, it only
makes sense that IT companies play a role in managing energy
use and expenditure.
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“Once this technology is installed in a building to automate
lighting, it is very easy to connect other energy loads to the same
system. We are basically providing a platform for full building
energy management,” said Verheyen.
Boulder-based Tendril provides a cloud-based Energy Services
Management (ESM) Platform to help utilities deliver personalized
energy services to their customers. The Tendril ESM Platform
provides the infrastructure and analytics required for utility
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companies to better communicate with their customers, and help
them understand and reduce their energy usage.
With Tendril, energy providers gain access to a wealth of customer
data, such as demographic data, past program participation, home
audit information, and energy consumption and generation data.
Tendril’s platform leverages all of this “big data” to help utilities
and their customers save about two to three percent of energy
use, which is equal to 20,000 to 30,000 homes being completely
off the grid, according to Tendril CEO Adrian Tuck.

are needed. This targeted knowledge allows the farmer to use
fewer chemicals, which, down the road, means fewer chemicals in
the ground and in our water. When farming hundreds to thousands
of acres of land, this view from above can be invaluable.
“The pressure on farmers has intensified dramatically over the last
several years as the costs of seeds, water and fertilizer continue
to rise,” said Wayne Greenberg, co-founder of Agribotix. “The
demand for increasing yields is also on the rise, so the need for
farmers to closely monitor their crops is imperative.”
In the livestock business, the cleanliness of water plays a vital role
in the health of dairy cows, beef cattle, swine and poultry.
Silver Bullet Water Treatment’s patented technology harnesses
nature’s own process to condition water and improve its
performance for animal farming operations. This leads to the
reduction of harmful bacteria in drinking water for livestock and
improved performance and lower maintenance of the water
distribution system. Silver Bullet’s technology is used on some of
the largest farming operations in North America.

Cleantech and Agriculture
The agriculture industry is one that many people have not
previously associated with clean technology, however it can
benefit substantially from principles of reduced waste and cleaner
water supplies.
Agribotix, for instance, uses drone technology to evaluate
agricultural properties in an effort to identify plants that are
stressed by too little fertilizer, too little water, insect infestation or
weeds.

“Our mission at Silver Bullet is to deploy our water conditioning
technologies that save water, energy and life to positively impact
the world. In agriculture, this translates to treating and conditioning
animal drinking water without the use of toxic chemicals in
order to create safer work environments, minimize the negative
impact of environmental toxins, create a healthier herd and help
make farming operations more productive in order to feed more
people,” said Murray Smith, chief sales and marketing officer at
Silver Bullet.

Cleantech and Defense
Large military bases often house their own power grids, water
supplies, governance and population. This is true for Ft. Carson
Army base in southern Colorado, which is so large that it is the
state’s 14th largest city. Ft. Carson was one of two installations
working to achieve total Net Zero status in three areas — energy,

“I am a huge believer in the potential of the energy sector, specifically oil and gas,” said Lints. “But the industry can do a better
job of earning our communities’ social license to operate. I believe that many of the problems with field operations — if not all
of them — can be solved with straightforward engineering solutions that allow risks to be regulated and improved to meet the
communities’ needs and expectations. –Jeff Lints, OptiEnz Sensors
The drones can identify plant stress about two weeks before
farmers can see it from the ground. The drones can also help a
farmer better target where fertilizer or weed abatement activities
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water and waste — by the year 2020. Net Zero means that the Army
base can produce as much sustainable energy on site as they use.
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The Silver Bullet Water Treatment System is used to treat drinking water for livestock to help improve the overall health and production
of the animals.
This is a huge endeavor for the base, which is growing at a rapid
rate. In the last 10 years, Ft. Carson has gone from 16,000 to
26,000 troops, and at its peak requires 39 megawatts of energy
for a total of $2 million in monthly utility bills.
“It’s about security — economic security, environmental security
and national security,” said Vince Guthrie, utility programs
manager at Ft. Carson. “These are the factors driving this program.
Energy is a big part of our budget. We need it to achieve our
mission, and we realize that it has environmental implications.
That is why the government realized that the U.S. Army needed
to lead this effort.”
To achieve Net Zero, the base is focused on efficiency first,
including energy efficient lighting and LEED construction on
several of its new buildings. Their goal is to reduce energy usage
by 37.5 percent by 2020. Ft. Carson is on track to meet this goal
and has already reduced their energy usage by 17 percent. In
addition, the base has one of the highest concentrations of LEED
buildings anywhere, including 30 LEED Silver, 34 LEED Gold and
two LEED Platinum buildings.

Cleantech and Manufacturing
Colorado’s manufacturing and cleantech industries cross paths in
important ways. The actual manufacturing of clean technologies

8

– from wind turbines, to efficient lighting to solar inverters – is
a key growth area for Colorado companies. In addition, the
development of cleaner, more efficient manufacturing processes
and facilities is proving to be an opportunity to improve the
bottom line and enhance employee morale.
TerraLUX manufactures advanced LED technologies with the
goal to replace existing fixtures with more energy-efficient
ones. One hundred percent of the company’s focus is on general
illumination markets, with specific expertise in commercial
common areas where lights burn 24 hours a day. This includes the
floor lighting and sconces for hotel chains, hospitals, municipal
buildings, multifamily housing and university campuses. As
hallway lights use 40 percent of all energy at a hospital, advanced
lighting technology can have a major impact on budgets and
conservation.
“In just the last few years, LED technology has advanced so far
when it comes to efficiency, efficacy and cost,” said Steve Hane,
president and CEO at TerraLUX. “These advances motivate
companies to turn to LED, as the advantages are very apparent
from an economic standpoint.” TerraLUX can achieve 50- to
80-percent energy savings by retrofitting LED lights in existing
buildings.
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T

oday, scientists and students are discovering powerful
technology at the Energy Innovation Center at
the University of Wyoming to find the best uses for
Wyoming’s abundant natural resources.
Over the last decade, $500 million invested in energy
programs at UW, including $60 million in private funds,
has put UW at the forefront of energy research with
facilities, state-of-the-art technology, expertise and world
class computational capability.
Now UW is going even farther; with investments in
science, technology, engineering and mathematics the
university is upping the stakes in education and research.
Strong public and private partnerships make that possible.
What will tomorrow bring?
We’re finding answers to energy challenges. Come take a
look at what energy programs at UW have to offer.

www.uwyo.edu

Limtronik USA Inc. is the domestic arm of an international contract
manufacturing solutions provider headquartered in Limburg,
Germany. Based in Aurora, Colo., Limtronik USA Inc specializes in
complex, electromechanical assembly provision of sub-systems
and turnkey products for multiple industry verticals. Limtronik
provides contract manufacturing, assembly, disassembly and
end-of-life processing services.
Operating from a 45,000-square-foot facility, Limtronik primarily
services the energy sector, specifically renewable and clean nonrenewable companies, with advanced manufacturing expertise.
“We are an authorized de-manufacturer of electronic assemblies
and
devices,”
said
Kris
Roy,
general
manager
of Limtronik. “Additionally, we place significant focus on clean
and sustainable practices within our manufacturing processes
by minimizing and recycling manufacturing waste, utilizing
sustainable methodologies across all areas of our operation and
implementing energy saving devices in the factory.”

these executives are bringing new energy management, use and
reuse ideas to the table.
Key to any industry, large or small, is the ability to find and
implement creative partnering strategies that are vital to growing
in-house innovation and seizing new market opportunities.
Whether through entrepreneurs with fresh ideas, research
laboratories introducing novel technologies, or the evolution of
existing products, industries of all types are looking to cleantech
as a way to incorporate innovation into new and legacy products
or processes while generating new revenue sources. Through
collaborative relationships between cleantech and IT, engineering,
agriculture, traditional energy, defense and manufacturing, crossindustry opportunities are developing to help drive new revenue
sources while making advanced industries cleaner, more efficient
and more effective.
Christine (Chris) Shapard is the Executive Director of
the Colorado Cleantech Industries Association.

Executives in these industries are leading the way in cleantech
collaboration. Those who have backgrounds in traditional energy,
IT, manufacturing and other areas understand the importance
of making those industries cleaner and more efficient with less
impact on the environment. By partnering with cleantech firms,
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SINCE 2008, THERE HAS BEEN A 30% INCREASE IN THE
NUMBER OF COLORADO-BASED CLEAN TECH COMPANIES.
As the sector grows, Colorado-based clean tech companies are making
business connections around the globe:

receive funding from a
foreign investor

have established 59
international partnerships

ARE YOU MANAGING YOUR GLOBAL RISKS?
IN A SURVEY OF OVER 260 U.S. & CANADIAN CLEAN TECH DECISION-MAKERS:

are not concerned about
COMPLIANCE WITH
GLOBAL REGULATIONS

are not concerned about
SUPPLY CHAIN STABILITY

are not concerned about
GLOBAL PROTECTION FOR
TRAVELING EMPLOYEES

GLOBAL CLEAN TECH COMPANIES SHOULD CONSIDER:
DEVELOPING BUSINESS CONTINUITY AND SUPPLY CHAIN DISRUPTION
PLANS with their global partners. Test and update them regularly.
PROACTIVELY MANAGING EMPLOYEE TRAVEL RISK. Develop an incident
response plan. Consider a travel accident assistance program to help protect
employees.
TALKING TO THEIR AGENT OR BROKER TO ENSURE THEIR COMPANY
COMPLIES with global insurance regulations and has the proper insurance
protection in place.

Sources: Cleantech Group’s i3 Platform, Chubb 2012 Clean Tech Industry Survey
Chubb Group of Insurance Companies (“Chubb”) is the marketing name used to refer to the insurance subsidiaries
of The Chubb Corporation. For a list of these subsidiaries, please visit our website at www.chubb.com. Actual
coverage is subject to the language of the policies as issued. Chubb, Box 1615, Warren, NJ 07061-1615.
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A look at the future of Colorado’s
balanced energy economy
By Colorado Energy Coalition Co-Chairs Lee Boughey, senior manager of communications and public affairs for
Tri-State Generation and Transmission Association, and John Armstrong, CEO of Enserca Engineering

Colorado’s diverse energy industries took center stage at the Convention
Center on June 27, 2014. There, the inaugural Colorado Energy Expo brought
together experts, professionals, and curious citizens alike to engage in current
energy issues by way of knowledge sharing and resource building.
The industry and technology exhibition alongside the dynamic energy
industry speaker series amassed nearly 3,000 attendees, an impressive
start to what is sure to be a highly anticipated yearly event. Follow us on
Twitter: @COEnergyExpo, for the 2015 event date announcement.
How much do you know about Colorado’s leading role in energy? Below
are highlights of some of Colorado’s key players in innovative energy,
so take a look at why the Energy Information Administration (EIA) ranks
Colorado as the seventh-largest total energy producer in the United
States.

providing high and consistent wages. Notable Colorado companies and
organizations include Tri-State Generation and Transmission Association,
Molycorp Inc., Bowie Resources, Newmont Mining, the Colorado Mining
Association, and the Society for Mining, Metallurgy and Exploration.
• Coal is our most abundant energy fuel and the source of 40 percent of
U.S. electricity. The United States has the world’s largest coal reserves,
and coal states pay 33 percent less for electricity than non-coal states,
such as those on the East and West Coasts.
• Coal contributes over $500 million of economic impact to the Western
Slope, and Colorado coal adds $2.75 billion to the U.S. GDP. The United
States can attribute 800,000 direct and indirect jobs to the coal industry.

The Growth of Natural Gas

Solar technology, energy conservation, wind power and a variety of
renewable resources are putting Colorado in the forefront of cleantech
innovation and efficiency. Colorado-based companies and organizations
taking strides in these fields include the National Renewable Energy
Laboratory, Nokero, Coolerado, Lightly Treading, Limtronik, Gevo and RES
Americas, which work to enhance the following:

The United States has a competitive advantage of resources that draws
companies from all over the world. Natural gas is one such resource that
is as plentiful as it is useful. Companies and organizations like Pioneer
Energy, Anadarko Petroleum, the Colorado Petroleum Association,
Encana, ConocoPhillips, Whiting Petroleum and the American Natural
Gas Association are working on innovative, new technologies to harness
the power of natural gas in a clean and environmentally safe manner. For
example, working in partnership with Noble Energy, EcoVapor Recovery
Systems is recovering natural gas with an innovative process that
minimizes the need for venting. Colorado is leading the natural gas sector
in several ways:

•

• Natural gas is expected to grow 50 percent in the next 5-10 years.

Colorado on the Forefront of Renewable
Energy Innovation

Producing low-carbon energy to protect the environment and drive
down worldwide renewable energy costs.

• Keeping Colorado among the top-10 states in wind power, solar power
and square footage of LEED-certified space.
• Taking advantage of Colorado’s nurturing environment for research
and development, highly educated workforce, and presence of leading
universities, research centers and federal laboratories.

The Necessity and Value of Mining
The abundance of coal and rare earth elements are valuable resources for our
state’s and country’s economic outlooks. Coal is continuing to get cleaner
and it makes up a significant portion of Colorado’s energy workforce while
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• Colorado’s booming Denver-Julesburg Basin is estimated to produce
the oil equivalent of over four billion barrels.
• Colorado’s air quality rules adopted by Air Quality Control are the most
progressive in the nation, in part due to Gov. Hickenlooper’s vision for a
collaborative process.

Colorado Has it All
The Colorado Energy Expo exemplified the collaborative and innovative
nature of Colorado’s energy sectors, demonstrating that our state is a
national leader in energy efficiency, exploration and distribution. Local
research centers and universities are producing the top technology in
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About the Colorado Energy Coalition
Formed in 2006, the Colorado Energy Coalition (CEC) is an industry affiliate of the Metro Denver
Economic Development Corporation. The CEC is a diverse organization dedicated to strengthening
the business climate in Colorado that supports all sectors within the energy industry—fossil fuels,
cleantech, energy efficiency and conservation. CEC members represent the industry, finance, law,
government, education and economic development organizations. The CEC is housed at and
staffed by the Metro Denver EDC. The CEC’s Competitive Analysis Committee conducts research on
Colorado’s competitive position in energy in the national and global energy economies, results of
which are published in the annual Resource Rich Colorado report. For more information, see www.
metrodenver.org/cec.

KPMG is proud to support
the Colorado Cleantech
Industries Association.
Your efforts in our mutual
community help make
Colorado a better place –
both today and
in the future.
kpmg.com
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Lee Boughey joined TriState following nearly
six years as stakeholder
partnerships manager and
external relations manager
for the U.S. Department of
Energy’s National Renewable Energy Laboratory
in Golden. He serves in several leadership
positions with local, regional and national
energy, technology and economic development
organizations.

14 KPMG LLP, a Delaware limited liability partnership and the U.S. member firm of the KPMG network of independent member
affiliated with KPMG International Cooperative (“KPMG International”), a Swiss entity. All rights reserved. Printed in the U.S.A.
KPMG name, logo and “cutting through complexity” are registered trademarks or trademarks of KPMG International. NDPPS 30828

renewable energy mediums like solar and wind power, the outcomes of which will change the face
of the global sustainable energy market. Our economy continues to reap the benefits of extracting
Colorado’s oil, coal, rare earth elements and natural gas as they support our energy needs and
employ a large portion of our workforce. We feel Colorado’s future is looking especially bright.

John Armstrong is the
CEO of Enserca LLC, a
professional
service
organization
supporting
the energy industry, and
currently serves as president
of Enserca Engineering, one of its subsidiaries.
Armstrong serves in a number of leadership
positions with various economic development,
educational, international and local outreach
community ministries helping to develop
tomorrow’s leaders.
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The State of Cleantech Capital
With a heart for impact investing, Colorado sets
the pace with a private equity outlook
By John Metzger | CEO of Metzger Albee Public Relations

Access to capital remains the biggest challenge for cleantech companies in Colorado and across the country. Though
painful memories of hyper-financed renewable energy producers are fading, risk tolerance continues to waver, and
disruptive ideas funded on wings and prayers are fewer and farther between. But things are looking up.
The institutional venture capital firms that fueled cleantech’s initial “A” rounds over the last decade are keeping their
powder dry, making far fewer seed-stage investments while hoping for more lucrative B, C and D rounds in their existing
portfolios (or the elusive but now rebounding possibilities for public offerings). As these early-stage progenitors nurture
their successes and massage their losses, we’re seeing notable progress, promising new business trends and new investors
filling the void. Colorado is at the forefront of this national, sustainable spark in cleantech financing.
With a veritable stew of impact ventures, programs and partnerships, the Colorado entrepreneurship and investment
communities are stirring up fundability in multiple markets. The cleantech category is moving further and faster into a
mosaic of companies focused on saving energy, less on producing it. The software and hardware behind smart grids, smart

“Winning Colorado’s new Advanced Industries Grants with several companies in our portfolio has been a huge motivator.
The validation that our own state believes in us has gained us new investors, which in turn has accelerated our ability
to hire faster, enter international markets and meet our milestones. Impact investors are becoming more sophisticated,
and we’ve had our best fund-raising year ever.”
– Tim Reeser, Managing Director, Aravaipa Ventures

buildings and “big data” analytic controls over crops, pipelines, wells, rigs
and power plants appear to be ruling the roost. In reality, the industrial
classifications and vertical markets adopting efficiency technologies are
integrating and cross-cutting with one another in ways that challenge
categorization. Today’s cleantech companies are defined by the similar
goals they share in reducing waste, costs and environmental impact while
making generation and storage cleaner and more secure.

Enter the Private Equity Mentality
This bloom in diversified investment opportunities certainly still includes
startups, but the equity financing focus is shifting toward up-and-running
businesses. As this maturing but extremely granular landscape becomes
less attractive to venture capital firms that tend toward specialization and
low valuations, it has, in turn, become more appealing to a new class of
investor. These run the gamut of individual, small group and institutional
investors that are adopting what can best be described as a privateequity approach. Well beyond proof of concept, these companies have
developed market presence, paying customers, higher but more tangible
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valuations, yet still exhibiting the venture-class growth potential of much
smaller and riskier startups.
Though the time horizons may be longer and the expected rates of return
somewhat slower and lower, this is what the private equity mindset looks
for: less risk, high growth potential, and high barriers to entry to justify
higher capital expenditures, usually beyond VC tolerances. The criteria
of market acceptance, proven value proposition, established brand and
best-practice business processes have gained the upper hand versus
gambling on the unproven.
Though the actual private equity (PE) firms themselves are just starting to
build a presence here, their mentality has taken hold and now dominates
the Colorado cleantech investment culture. Our ecosystem of revenueproducing companies, skilled talent pool, national lab and academic
research institutions, creative capital sources and government grant
programs have joined forces to form a productive, supportive ecosystem
for the strategic and PE investors favoring strong business fundamentals
and prudent risk management.
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“Private equity firms recognize
that there are a lot of experienced
entrepreneurs – working in
silos. The goal of the $4 million
Blackstone Entrepreneurs Network
is to connect Colorado’s serially
successful entrepreneurs to crosspollinate expertise in support of the
fast-moving ‘gazelle’ companies in
categories including technology,
health, energy, natural products
and foods, and aerospace.
Colorado has tremendous assets in
these areas.”
– J.B. Holston, Executive Director,
Blackstone Entrepreneurs Network

Making an Impact with Smarter Money
On a macro level, Colorado reflects the nation’s growing interest in
cleantech, and with it more strategic investors bringing smarter money
to the table in more pragmatic and practical applications. The large
strategics like GE and Siemens, strong oil and natural gas players like
ConocoPhillips, and now even Google, are still, often quietly, making
large cleantech investments with long-range ROIs. The self-relegating
venture side is taking on more practical and pragmatic chunks of much
leaner companies, raising money in smaller tranches, and acting more
scrupulously in how the money is spent. Everyone is concerned with
more realistic exit strategies, hoping and planning for wins all around with
more forethought, less heart-wrenching dilution and less consternation
between investors who came in at different times and with conflicting
objectives.
There is good news in some strong IPOs like Tesla and First Solar, and now
even some smaller ones thanks to the JOBS Act’s relaxed rulings making
public offerings more doable and affordable. This is welcome relief and
comes with growing anticipation for an overall IPO resurgence for the
first time since Sarbanes-Oxley in 2002. With this elevated possibility and
more strategic investors making commitments, early-stage stalwarts like
Colorado’s most-focused cleantech specialist fund, Aravaipa Ventures,
can more realistically imagine what an exit might look like, and more
effectively engage with partners and syndication.
The socially conscious angel, the family office, the philanthropic
organization – these investment managers want to make a difference,
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an impact. They often place idealism above profits, but now want their
cake and to eat it too – for good reason: everyone’s figured out that by
making money on commercial successes that support their ideals, they
can make more investments, and make more of an impact on making the
world an even better place. Impact investing is trending up, with a new
mix of passion, pragmatism and profitability in mind.

The Socialization of Equity Financing
Colorado continues to gain ground and business maturity with its “culture
of collaboration.” In addition to impact investors, philanthropists and
angels, everyone from the state government and national labs to the
universities and the incubators are working together more effectively.
Cross-community relationships have dramatically improved over the
last year with legislation forwarding the idea that such non-dilutive
investments can work in partnership, and not at cross purposes, with
companies that must continue to seek private capital and commercial
traction. Grants and awards are now indicators of successful companies, a
stamp of endorsement that is giving many a leg up on their ability to create
jobs, and with more capital leverage to enter new markets both domestic
and international. Investors see their dollars going further when state and
federal grants help to accelerate market expansion as an alternative to the
more traditional bootstrapping.
Grants are springing from progressive programs such as Colorado’s
Advanced Industries Acceleration Act that not only support proof-ofconcept startups, but helps more advanced businesses as well. Some of
the State’s leading cleantech companies are using this support to protect
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IP and prosecute patents, hire executives and technologists ahead of the
curve, reach into international markets, buy capital equipment and bring
manufacturing jobs back to Colorado. With these grants and by working
together in cooperation, companies like Steelhead Composites, a maker
of high-pressure energy storage vessels, partners directly with Lightning
Hybrids to produce hydraulic systems that save fuel on vans and busses.
The grants are helping them do it with the technical quality, advanced
materials and superlative design capabilities that cancel out the cost
advantages of developing countries like China, keeping jobs in Colorado.
The Advanced Industries program, new in 2014, is already providing
a runway for a number of Colorado companies to compete faster, and
the incentive for disparate investors to work together in more creative
collaboration, from angels, impact investors and crowdfunding to VCs,
investment banks and PE firms.

The cleantech industry is the better for these trends. There’s more activity
and realistic ROI timelines, and there’s more of it going on in Colorado than
ever before. The natural gas revolution drove oil prices down, thwarting
renewable energy development. But oil is back up, staying up, natural
gas is integrating into cleantech, and the “saving” side of the equation is
driving business opportunities across more industries and applications
than you can shake a stick at. We’re back on a positive track, having
evolved to leaner, pragmatic business models, meeting investors’ criteria
and expectations, and continuing to fine-tune the Colorado cleantech
value proposition on a growing world stage.

The Colorado Cleantech Industries Association has been instrumental
in passing a variety of pro-cleantech legislation such as the Advanced
Industries Angel Investor Tax Credit which will provide up to a $50,000
income tax credit for qualified investors who place bets on companies
with less than $5 million in annual revenues, and less than $10 million in
third-party investment (with credits of over $2.6 million available over the
next several years).

Metzger Albee Public Relations. He is former president of

The tremendously successful Blackstone Group just infused $4 million
into Colorado with its own entrepreneur network, and the $62 million
Colorado Impact Fund lead by PE firms including Vestar Capital are helping
to further this private-equity mentality. The interest in startups and
successful serial entrepreneurs from the big PE players (who historically
have focused on the later-stage companies) is further indication of greater
cooperation, industry cross-cutting and socialization of equity financing
across the board.
Incubators like the Rocky Mountain Innosphere in Ft. Collins and public/
private associations like the CCIA continue to rise to the occasion, and
with their broad networks often serve as indispensable partners and
extensions of members’ board rooms. The doors are starting to open with
these collective groups’ capital connections across the country and around
the world. Support groups, incubators, accelerators and associations are
connecting the dots for active and passionate investors to get the best
ideas off the ground and the already going concerns to the next level.

John Metzger has a 30-year track record working with
venture-backed businesses. He’s been through dozens of
IPOs and financings with his Boulder-based marketing firm,
the Rockies Venture Club, and has supported Colorado’s
tech startup community in partnership with the CCIA, State
Governor’s Office, University Tech Transfer Offices, Rocky Mountain Venture Capital
Association, TechStars, the National Association of Corporate Directors, and other
venture capital and economic development organizations.

Enhance Your
Swimming Experience.
Connect with us at
clearcomfort.com.

Management Teams Rule

Patented LifeGuard Technology TM
No Chlorine
Self-Balancing for Low Maintenance

Something that never seems to go away is the capital gap, that netherworld
between sub-$500,000 financing rounds dominated by angels, and the
much higher institutional VC targets of at least $3-$5 million. The strategic
investors tend toward the high side and later stage, playing in this gap
occasionally, though they are rarely keen to lead early-stage rounds.
Management teams become more crucial to navigating the options, so there
is less attraction to the startup founder “mad scientist” type of leadership and
more favor toward the business-savvy, veteran management teams with
long track records and connections to customers and dealmakers. Investors
of all stripes are now following the seasoned, serial entrepreneurs, trusting
them to navigate the business and financing seas, with less emphasis on
their engineering bona fides or technical know-how.

For special CCIA pricing visit clearcomfort.com/CCIA
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ov. John Hickenlooper signed House Bill 13 - 1001, the Advanced
Industries Acceleration Act (AIA), into law in 2013.

In the past nine months,
26 grants to early-stage
companies have been
awarded - including
12 to cleantech.
Cleantech companies
received $3,649,883 of
the $6,589,558 awarded
to early-stage companies.

The bill allocates several million dollars every year for the next
decade, including more than $12 million in 2014 alone in grants
supporting seven advanced industries: energy and natural resources, advanced
manufacturing, aerospace, bioscience, electronics, engineering and information
technology.
University-based inventors that qualify are eligible for Proof-of-Concept Grants
(capped at $150,000), Early Stage Capital and Retention Grants (capped at
$250,000) and Infrastructure Grants (capped at $500,000). Additional funding can
be included in each grant based on a variety of factors.
In December 2013, the Colorado Office of Economic Development and
International Trade (OEDIT) announced the first grant recipients, awarding a total
of $2,908,883 for both Proof-of-Concept and Early Stage Capital and Retention
Grants. In March of 2014, OEDIT announced grantee awards totaling $1,889,972
with another $1,583,244 in June 2014 and $1,944,085 in September 2014. Since
the launch of the program, 12 cleantech companies have received grants totaling
more than $3.6 million from the $6.5 million in awards available.

Solid Power was born in the lab at the University of Colorado in Boulder,
where two professors worked to develop a solid-state rechargeable
battery that is safer, yet maintains the high-energy capabilities of
today’s incumbent technology found in liquid-based lithium-ion
batteries. When research concluded in 2012, professors SeHee Lee
and Conrad Stoldt approached product development expert Doug
Campbell to help them bring the product to market.
Many startups credit the growth of their company to entrepreneurship
and accelerator community programs. Solid Power is no exception,
and attributes much of their initial success in the beginning stages of
their company development to guidance and support from the Rocky
Mountain Innosphere in Ft. Collins.
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Solid Power product development was able to accelerate significantly
when they were awarded an Advanced Industries Acceleration Act
Early Stage Capital and Retention Grant of $250,000. The grant money
not only impacts product development, but will be instrumental in
plans to in nearly double the company’s current workforce by the end
of 2014.
“[The grant] is a fantastic program. I see the success of startups as the
basis of economic growth and job creation. Startups like Solid Power
are at the base of a strong economy,” said Campbell. “The AIA grants
really help small companies like ours get over some of the hurdles of
trying to move out of the lab and into early product development.”
The batteries are currently being developed for aerospace, electric
vehicles, utility grid storage and consumer electronics applications.
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EcoVapor Recovery Systems has developed a self-contained, mobile,
standalone field unit that has proven to efficiently and reliably
capture tank flash gas vapors emitted when crude oil is brought to
the surface. With its proprietary oxygen removal technology, the
unit is able to recover more than 99 percent of the gas released.
EcoVapor then uses this valuable methane gas to sell into the
marketplace. This technology both reduces harmful emissions and
produces an additional revenue stream for oil and gas producers.
EcoVapor was first developed by father and son partners Peter and
Hans Mueller. The combination of Peter’s 33 years of experience in
the oil and gas industry with his son’s passion for turning waste into
energy provided the foundation for a powerful team and innovative
technology. Shortly after their involvement in the NREL-associated
incubator, CleanLaunch, Mark Gorham joined as chief executive
officer and cleantech startup veteran Brewster Boyd joined the
company as chief financial officer.
The State of Colorado saw the environmental and economic value
in EcoVapor’s technology when they awared the company an AIA
Early Stage Capital and Retention Grant for $250,000 in March 2014.
“This money will be used to build several of our vapor recovery
modules that we will deploy in Colorado oil and gas fields,” said
Boyd. “We expect to prove our technology in the field to our
prospective customers, who will then convert to long-term clients.”
One of the main goals of the AIA is to create jobs in Colorado, but
EcoVapor takes it a step futher by using the grant money to hire
more people while raising the bar on the quality of talent required
for the advanced skills and experience they need.
“We own and service our equipment, so we have a need for skilled
personnel to maintain these machines,” said Boyd. “Once we
deploy these modules in oil and gas fields, we will need to hire
more field personnel in Colorado. From maintenance professionals
to experienced engineers, we’re looking for the best of the best
from today’s green collar job market.”
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In 2008, Lightning Hybrids set out to create a hydraulic hybrid
sports car that could achieve 100 miles per gallon to compete
for the Automotive X-Prize. What evolved from that experience
was a retrofit hybrid hydraulic drive system for fleet vehicles that
regenerates braking energy, stores it and re-applies it as power to
the driveline with pumps and accumulators. Lightning Hybrids’
growing customer base is achieving 30 percent fuel savings, and
significantly improved braking and acceleration performance
capabilities for a variety of vehicles such as shuttle busses, delivery
vehicles and work trucks.
The company, based in Loveland, was awarded an AIA Early Stage
Capital and Retention Grant for $500,000. This grant will help pay
for new equipment, more sophisticated engineering and testing,
and marketing to allow them to manufacture more retrofits and
expand their fleet of vehicles on the road. The company is also
working to develop a platform for Mercedes vehicles to be deployed
throughout Europe.
Even though the company was only awarded the grant late last
year, Lightning Hybrids has already helped to improve Colorado’s
economy by significantly expanding their workforce to include new
jobs in engineering, marketing and business development.
“This grant is allowing us to scale up,” said Tim Reeser, president
and co-founder of Lightning Hybrids. “We are now beginning to
build our business internationally, in places where the emphasis on
environmental impact is higher due to escalating fuel prices. We
now have the workforce to more effectively sell our product.”
Reeser is committed to helping the greater community, and places
a priority on regional programs and networking. “We have been
engaged with the Rocky Mountain Innosphere’s non-resident
program, are a member of the Colorado Cleantech Industries
Association (CCIA) for networking and legislation, and have been
involved with the Colorado Clean Energy Cluster,” he said. “This kind
of entrepreneurial ecosystem is critical for early-stage companies
like Lightning Hybrids.”
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It takes tremendous material strength to withstand the pressures
of compressed gasses and fluids. In 2012, Steelhead Composites
set out to develop the world’s most advanced pressure vessels
to capture and store liquids, gas and kinetic energy for a variety
of applications. Today, Steelhead is producing aluminum tanks
wrapped in layers of carbon fiber that are stronger and weigh
dramatically less than traditional steel tanks. The company’s first
product is a hydraulic accumulator system that can redistribute
braking energy to a drive train, creating significant fuel savings in
a wide variety of vehicles.
“In addition to safer, stronger, lighter and less expensive hydraulic
accumulators for vehicles and other applications from amusement
park rides to oil rigs, we’ll soon be building high-pressure
compressed natural gas vessels, gaseous hydrogen storage tanks
for fuel cells, and industrial gas transportation cylinders,” said
Steelhead Composites CEO Andrew Coors. “To disrupt the internal
combustion economy, to use less fossil fuel and to help alternative
fuels become commercially viable, we need to develop efficiency
technologies and the critical components like our state-of-the-art
pressure vessels to get there.”
In December 2013, Steelhead Composites received an AIA Early
Stage Capital and Retention Grant for $500,000. As a result, the
company has added seven new positions already in 2014 and plans
to add four more by the end of the year.
“We believe that Steelhead Composites defines what the State of
Colorado is looking for in supporting advanced industries,” said
Coors. “We’re driving an industry that’s creating higher paying
jobs in Colorado manufacturing, building a product that will be
exported from Colorado across the country and around the world,
and one that benefits the environment and a cleaner economy. This
grant is helping us to accelerate research and development, staff
up and create jobs faster, and go to market with an American-made
product featuring tremendous cost and quality advantages.”
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The idea of incorporating natural light into buildings has progressed
beyond energy efficiency and aesthetic design. Several studies
have concluded that electric light can have unhealthy effects and
can cause depression, obesity and sleep disorders, while natural
light has been proven to have a positive effect on health and well
being.
Sundolier launched in 2004 to create cost-effective natural lighting
systems for commercial, government and industrial facilities.
Committed to this vision, the Boulder company has evolved to
become one of the premier natural daylighting innovators in the
world.
In late 2013, the company received an AIA Early Stage Capital and
Retention Grant for $499,883. With systems already installed in the
U.S., the Middle East and Africa, Sundolier shares the grant’s mission
of improving Colorado’s economy: “Our goal was to fabricate the
bulk of our materials in Colorado, and we have been able to achieve
nearly 90 percent of the production and materials from within
the state,” said Sundolier CEO Peter Novak. “The grant will help us
further these objectives by helping us move into a larger facility
with higher manufacturing capabilities.”
Sundolier is also developing its sales and marketing team and
creating partnerships to integrate their product into widely used
architectural software. Since receiving the grant, the company has
also expanded their workforce to include inside and outside sales
positions.
Sundolier’s technology is being adopted faster now that customers
in five countries are using the system and seeing the benefits
from clean daylight, energy, cooling and heating load control in a
number of commercial and industrial settings.
“This grant allowed us to get to the point where we can significantly
expand our workforce and our global reach to break through to
profitability,” said Novak.
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ION Engineering
ION Engineering is an industry-leading developer of CO2 capture
technology. The Boulder-based company’s technology is
designed to remove carbon-dioxide emissions from industrial
and fossil power sources, including, but not limited, to refineries,
coal fired and natural gas fired plants. ION Engineering’s second
generation solvent technology has been found to perform
better at decarbonizing fossil fuel emissions than current
commercial technologies through independent testing.
ION Engineering’s innovative pilot-scale system to reduce and
eliminate CO2 from single-point emission sources made it a clear
choice to be awarded an AIA Early Stage Capital and Retention
Grant for $250,000. This Energy and Natural Resources’ grant money
was awarded to ION Engineering in September 2014, and plans are
to scale up to test the company’s solvents at the half-megawatt (.5
MW) scale in 2015.
“We are going to be completing more test pilots for our technology
in 2015, so we’re ramping up,” said ION Engineering CEO Alfred
‘Buz’ Brown. Brown has more than 30 years of experience in
technology commercialization and venture creation. “There’s a lot
happening for us right now, and we are moving quickly down the
commercialization path.”
Brown estimates that he will hire up to 10 people to join the
company and help advance its technology and testing. ION
Engineering’s best-in-class technology has consistent support from
outside industries as well as increasing commercial interest, and
they are actively signing with new partners for future projects.
“There were two important factors that really helped our company
turn the corner in the industry. First, the CO2 market is large and
growing, specifically with regards to Enhanced Oil Recovery (EOR).
Second, new regulations were announced in June for existing coal
fire plants, and our technology meets the Department of Energy’s
performance and cost objectives,” Brown said. “These are extremely
important, and we are ready for what comes next.”
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Littleton-based CO2Nexus is a leading designer and producer
of the TERSUS textile processing platforms - and they do it all
without using water. The company sells liquid CO2-based (or waterfree) textile processing solutions and replaces water with liquid
carbon-dioxide in various treatments. Their proprietary chemistry
revolutionizes cleaning and treating brand apparel products,
specialty industrial garments, and cleanroom garments. The
TERSUS platform also applies other water-intensive activities in the
textile industry, eliminating water in these processes so that it may
instead be used for more imperative needs.
CONexus was founded four years ago, but in the last couple of
years the business has really taken off, according to Brittany Gibson,
CO2Nexus’ marketing manager.
“As a platform for processing textiles, our aim is to reduce and
eliminate water use in a number of sectors, like apparel production,”
Gibson said. “With CO2Nexus’ technology we can replace water
with our proprietary CO2-based chemistry, which helps the
environment by conserving water, but also eliminates the need to
treat contaminated water after being used to process textiles.”
The State of Colorado awarded $250,000 to CO2Nexus with an AIA
Early State Capital and Retention Grant, which the company will
use to enhance the commercialization of their products. CONexus’
platform influences Colorado’s advanced energy and natural
resources industry, and the grant funding could not have arrived at
a better time for the growing company.
“We’re going through a very aggressive ramp-up phase, especially
in expanding our company and our commercialization efforts. We
have already hired two additional people, and this funding gives
us the ability to take on the critical marketing initiatives we need in
order to let people know that we are working on valuable projects,”
said Gibson.
CO2Nexus’ developing, testing and demonstrations have paid off.
CO2Nexus partnered successfully with Patagonia clothing company
in early 2014 to treat brand apparel and clean high-end garments
utilizing water-free processes. This mutually-beneficial partnership
continues to evolve.
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Founded in 2014, Clear Comfort addresses the issue of chlorine and
other harmful chemicals used in pools and spas that can be dangerous
to people and the environment. Clear Comfort’s licensed technology
was selling within two weeks of the company’s inauguration, effectively
providing consumers with the opportunity to eradicate the need for
chlorine and toxic chemicals typically used in pools.

as triple the size of their central office team within one year. Berens
credits Colorado’s resources and entrepreneurial community for
opening up opportunities in cleantech. Berens and Clear Comfort’s
other team leaders are involved in a number of local entrepreneurial
organizations, including the Deming Center, the Energy Fellows
Institute and the University of Colorado-Boulder.

Clear Comfort’s CEO, Steve Berens, saw Clear Comfort as a unique
opportunity to leverage locally developed and funded technology and
deliver it to its customers. According to Berens, there are 10 million inground pools in the world, and half are located in the United States. Of
these, 63 percent exist in five states: California, Texas, Arizona, Florida
and New York. Clear Comfort’s patented Advanced Oxidation Process
allows customers to experience clean water that doesn’t dry their skin,
irritate their eyes, impede their breathing or suffer any of the other
uncomfortable side effects of chlorine exposure.

“The local community benefits from the relationships between
different industries and groups. Everyone comes together to
build an ecosystem that helps to perpetuate itself,” Berens said of
Colorado’s blooming industries. “For
Clear Comfort, the AIA grant lets us
build momentum and accelerate our
penetration into more markets. The
money helps to build our credibility and
also brings us attention from investors
and potential partners from around the
world.”

The Advanced Industries Acceleration Grant Program awarded
Clear Comfort a $250,000 Early Stage Capital and Retention Grant
in September 2014. This grant will help Clear Comfort focus its
marketing strategy and expand to specific target markets, as well
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POWER SHIFT

Rapidly evolving relationship between utilities and customers
creates opportunities
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July 26, 2013 - An NREL experiment at the Vehicle Testing and Integration Facility (VTIF) attempts to maximize
solar power generation for the fast charging of an electric vehicle (gray Nissan Leaf) from a solar PV source.
The battery in the Ford Transit (white van) acts as a stationary battery, simulating the utility grid load and
providing additional power or storing excess power as needed to fast charge the EV. (Photo by Dennis
Schroeder / NREL)

To get to a cleaner, more secure, more energy-efficient future, all of us –
consumers, regulators, investors and utilities – must adjust our notions of
how energy is to be generated, shared and transmitted.
Technology alone can’t get us there. The United States will achieve
the goal of slashing – carbon emissions from the nation’s power plants
roughly 30 percent below 2005 levels if investors can make money fueling
a new energy paradigm, and if regulators can overcome thinking of only
a one-way flow of power from central stations.
The shift to two-way transmission of energy – households as both users
and producers of energy, for example – will be a challenge, but one rich
with opportunities. As more solar and wind power are loaded onto the
grid, as electric cars both download and upload electricity in garages at
night, as smart appliances react to the minute-by-minute mix of energy
and cost, entirely new ways of providing services and making money will
emerge. What is the value of distributed energy – today, tonight, during a
thunderstorm or a blackout?
It’s vital that stakeholders race to the future in tandem, so investors see
the opportunities that emerging technology can provide and consumers
feel empowered by the new energy paradigm.
The future, of course, is now, and those most ready for the change will
prosper. The old relationship between utilities and their customers already
is changing and will continue to evolve. Customers will become more
autonomous, with their own ways of producing energy or downloading it
from neighborhood stations. In the new energy model, consumers whose
roofs are too small or shady for solar panels can buy into a solar garden
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built nearby, receiving credit on their utility bills for the power the panels
produce. But they still will need a relationship with the central grid.
I don’t suggest that we know the answers, or even all the questions. But
we need to be thinking hard about it now. Distributed generation will
play an ever increasing role, as the old one-way flow from central station
power plant to businesses, industry and households diminishes.
The new system will also be data-intensive, extracting information to
control services and extract the value that distributed generation offers
to the grid. Communication between devices – and between devices and
humans – will be paramount.
Central-station power isn’t going away. Even as more households upload
power onto the grid, they’ll need to bring power from that central grid
back into their homes when the sun isn’t shining, when the wind isn’t
blowing, when distributed generation is needed elsewhere. Industrial
buildings may always need more power flowing in than they’ll ever
produce. Yet, everything will be more flexible and more integrated.
Those of us in the energy world need to think in this direction now.
Americans want clean, reliable and affordable energy – that’s a huge plus at
the starting gate. How do we get there? What does such a system look like?
The devices – rooftop solar, wind turbines, concentrating solar power,
hydrogen, heat pumps, diesel generators, electric vehicles – will need to
communicate with the local controls, such as thermostats, smart home
monitoring systems and plug-in boxes with intelligent dispatch capacity.
And, the devices and monitors will have to communicate with the utilities
and systems operators upstream.
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When a system operator notices that seven
megawatts of ramp-up are needed in the next
seven hours, a signal can go out to all the
customers with rooftop solar. Who is willing to
donate some solar power to the grid, perhaps
forsaking air conditioning for a couple of hours,
but being rewarded with a rebate at the end of
the month?

The fast track toward a nation and world
that uses 80 percent less carbon begins with
a fundamental shift for utilities: a shift from
commodities to services. Utilities cannot for
much longer make money merely by selling
kilowatt hours, not when there’s a domestic
flattening of demand, thanks largely to greater
energy efficiency. Instead, we may see utilities

August 7, 2012 - Aerial view of NREL’s National Wind Technology Center (NWTC). The 1.1 MW Evergreen String Ribbon Silicon Array: As part of Sustainable NREL’s efforts and the nature of the NREL mission, more renewable energy
power systems are being added to the NREL campuses. Both the NREL STM and NWTC use renewable energy to
power operations and research. The electricity that is generated on NREL property is metered back into the utility
electrical grid. (Photo by Dennis Schroeder / NREL)

Energy forecasting will emerge as an essential
element. It starts with accurate data on voltage,
line frequency, power flows, kilowatt-hour rates,
temperature, humidity, wind speed, cloud cover
and a host of other variables. The control desk
at the utility knows from the weather forecast
that, say, a cold front is moving through that
will bring higher wind speeds. That means more
power from wind turbines at no extra cost for
the next few hours. The electric markets drop
their marginal prices for a few hours, and that
information is sent to the consumers – perhaps
to a smart phone, perhaps to a smart device
mounted on a wall.
Meanwhile, the consumer finishes a cup of
coffee, puts the mug in the dishwasher, notices
it is full, and pushes “START.” Except, in the
new energy world, with all parts of the system
integrated and talking to each other, the home
energy management system knows this isn’t
the best time to start the dishwasher. The cold
front that is going to bring cheaper electricity is
still hours away. The device sets the dishwasher
to start at 4 pm, still plenty of time to wash,
rinse and dry before dinner. The utility delivers
the same service – clean dishes – but at half the
cost.
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When those kinds of rewards start flowing, it’s
easy to make a case for uploading and storing
wind and solar energy and the two-way energy
grid. The opportunities to save energy and
money multiply, and when you do that a billion
times you’re making a huge dent in our carbon
footprint.
At the Energy Department’s National Renewable
Energy Laboratory, we are finding the answers
to make these scenarios a reality. We like to say
that NREL’s Energy Systems Integration Facility
is where utilities and vendors go to test-drive
the future of energy. This new facility is the first
place where vendors, utilities and equipment
manufacturers can observe how their new
products operate at megawatt scale – enough
power to serve 1,000 homes. And it’s where
experiments are being run to determine how
well devices work and communicate with each
other at megawatt scale. Inverters, microgrids
and other devices will ease the flow of wind
and solar, store energy in batteries for later use,
juice-up electric vehicles, and upload electricity
from consumers.
As a smart energy system mushrooms in
intelligence, as it integrates sources of power
with devices that signal the best time to use that
power, confidence and investments will flow
when it is demonstrated that, say, 200-kilowatt
microgrids incorporating large amounts of
renewables in the mix can operate smoothly 24
hours a day, seven days a week.

linking with manufacturers of monitoring
devices, or solar leasers linking with appliance
manufacturers in a race toward providing
consumers with a wide range of services to
make their lives more comfortable and easier.
The framework may be dramatically different,
and the key will be integration, the ability for all
parts of the system to communicate.
Converting to a slim-carbon world is necessary
and inevitable. The challenge is to keep focused
on that goal even as short-term decisions
need to be made, decisions about how to use
transitional fuels such as shale and natural gas
on the way to a renewable future.
This conversion will be a challenge, and could bring
with it the discomfort of change. I prefer to see it as
an opportunity for new services, new businesses
and new jobs on the way toward creating a safer,
cleaner and more sustainable world.
Dr. Dan Arvizu has been the
Director and Chief Executive of
the U.S. Department of Energy’s
(DOE)
Energy

National

Renewable

Laboratory

(NREL)

since January 15, 2005. NREL,
in Golden, Colo., is the DOE’s primary laboratory for
energy efficiency and renewable energy research and
development. NREL is operated for DOE by the Alliance
for Sustainable Energy, LLC (Alliance). Dr. Arvizu is
President of the Alliance.
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Environmentally minded
in all we do
At Wells Fargo, we recognize that our environmental impact goes beyond how we operate

By Ashley Grosh | Business Initiatives Manager for Environmental Affairs at Wells Fargo & Co.

We believe there is a strategic business imperative
to support environmental sustainability.

communities to support the transition to a more
sustainable global economy.

Our communities are increasingly focusing on
climate resiliency and a healthy environment;
our customers value our engagement with
understanding their energy needs and
environmental risks; and, there is an evolving
need to finance and support entrepreneurs
and
companies
focused
on
solving
environmental challenges through innovation
and the development of clean technologies.
Additionally, working toward deploying clean
technology solutions in our own operations
provides us with an opportunity to avoid
costs and demonstrate our commitment to be
environmentally minded in all we do.

Where we work

Wells Fargo pursues an integrated approach to
sustainability; we believe when our communities
do well, we do well. In 2012 we released a new
environmental commitment with comprehensive
goals and metrics that we are measuring against
through 2020. We developed the goals and
metrics through conversations with stakeholders,
and our commitment focuses on three areas —
creating change within the company by reducing
the environmental impact of our operations,
providing lending and investment to sustainable
business solutions, and taking action in our
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We are making significant progress toward our
goals. In recent years, the installation of advanced
clean technologies has helped us with our efforts
toward reducing greenhouse gas emissions and
building sustainably in our nearly 100 million
square feet of real estate property portfolio.
As a result, we have been recognized by the
U.S. Environmental Protection Agency’s Center
for Corporate Climate Leadership, the Carbon
Disclosure Project and the U.S. Green Building
Council.
Additionally, at Wells Fargo locations across the
country, initiatives are under way to improve
energy and water efficiency, reduce waste, and
achieve Leadership in Energy Efficiency and
Design® (LEED) certification. As a Platinumlevel member of the U.S. Green Building
Council (USGBC), Wells Fargo is committed
to increasing the efficiencies in our buildings
across the portfolio from our free-standing
stores to our larger administrative buildings.
Working with the USGBC we achieved LEED
EB: O&M (Existing Buildings: Operations &
Maintenance) certification at 10 administrative

facilities totaling more than six million square
feet of combined space. By the end of 2013, 169
Wells Fargo buildings had been brought up to
LEED standards, and our total LEED certified
space grew to 12 percent – on track toward
meeting Wells Fargo’s goal of 35 percent LEED
certification by 2020. These initiatives not only
resulted in impressive energy and water savings
but also enhanced the work environments of
nearly 20,000 team members.
In 2014 and 2015, Wells Fargo plans to pursue
LEED EB: O&M certifications for approximately
30 more administrative facilities representing
more than 10 million additional square feet as
well as certify 93 existing retail store locations.

Where we do business
Throughout our 162-year history we have used
our depth of resources to invest financial and
human capital to strengthen communities
across the U.S. Today we continue to invest
our resources on protecting our environment
with a commitment to invest $30 billion in
environmentally sustainable businesses by 2020.
Since 2005, Wells Fargo has provided more than
$28 billion in environmental finance, supporting
sustainable buildings and renewable energy
projects nationwide. This includes investments

2014-2015 - Innovative Energy Review

in more than 300 solar projects and 47 wind projects that generate enough
clean renewable energy to power hundreds of thousands of American
homes each year. This commitment also includes a $1 billion investment
in low- to moderate-income neighborhoods that can benefit from lower
electricity and water bills.

sustainable buildings technologies.

Additionally, we continually seek to offer products and services to our more
than 70 million customers that are convenient and help us all in conserving
resources and reducing waste. We offer customers a variety of products,
services and advice to help them become environmentally responsible. For
example, all retail banking stores process paperless withdrawals, eliminating
paper waste for those transactions. Eighty-eight percent of withdrawals use
this electronic option. Customers in banking stores also can choose to select
an e-receipt or no-receipt similar to at our ATM’s.

This work is a collaborative effort, funded by a five-year, $10 million grant from
the Wells Fargo Foundation to the Alliance for Sustainable Energy, which is
operated by the National Renewable Energy Lab (NREL). This invitation-only
program expands and deepens our relationships with leading universities,
labs and accelerators as well as other industry stakeholders who are providing
referrals and helping evaluate the top “green” buildings technologies being
developed across the U.S. Select companies will receive financial assistance
grants, access to NREL’s world class facility and a team of researchers to help
validate their technologies, as well as access to Wells Fargo’s top financial
advisors, products and services with an additional opportunity to beta test
their technologies within the Wells Fargo buildings footprint, something we
have never done before.

Since 2009, our customers completed more than one billion paperless
transactions at our ATMs through the use of e-receipts. That’s more
than 63,000 miles of unused receipt paper, which could circle the earth’s
circumference more than twice. In 2013, we also became the first bank to
introduce a text receipt option.

Our goals for the program are accomplished through deep collaboration.
We leverage our diverse expertise to help clean technology companies
cross over the commercialization bridge at a faster pace to ignite economic
development, which creates jobs that help bring more sustainable
technologies to the global marketplace.

We expect these results to continue increasing until it’s no longer a factor
as online-only statements will become the norm due to convenience,
security and environmental reasons.

We have a vision to help build sustainable communities and we are proud
to support organizations like the Colorado Cleantech Industries Association
who are working alongside us to help develop America’s clean technology
infrastructure. We want to thank the Colorado Cleantech Industries
Association and other partners who are helping us all build a more sustainable
future.

Where we live
With one of the largest corporate foundations in the U.S., we have an
opportunity to further strengthen the communities we serve. Our 2020
environmental commitment includes a philanthropy goal to contribute
$100 million in grants to environmental nonprofits. To meet this goal, in
2012 we launched two strategic environmental grant programs focusing on
community-based environmental projects as well as investments that foster
innovation and advancements in the development of clean technologies.
Both programs – the Environmental Solutions for Communities grant
program, and the Clean Technology and Innovation (CTI) grant program
– fund projects in key environmental sectors such as renewable energy,
“greener” buildings, sustainable agriculture and other sectors linked to the
companies we provide environmental finance and services to. Since 2012,
we have provided more than $30 million in environmental grants to 750
nonprofits across the U.S., well on our way to meeting our $100 million goal.
The CTI grant program specifically funds research and development
projects as well as accelerator and business plan competitions taking place
at the university, college and industry lab level. These grants are helping
to commercialize sustainable technologies that can address our greatest
environmental and energy challenges such as improving our energy grid,
developing more energy-efficient buildings products, diversifying our
transportation options and focusing on water and sustainable agriculture
solutions.
As an extension of our Clean Technology and Innovation grant program,
this October we launched the Wells Fargo Innovation Incubator (IN2)
program, a platform dedicated to helping early-stage companies
overcome market barriers and funding gaps by providing funding, and
technical- and business-related assistance to companies developing
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Wells Fargo & Company (NYSE: WFC) is a nationwide, diversified, communitybased financial services company with $1.6 trillion in assets. Founded in 1852
and headquartered in San Francisco, Wells Fargo provides banking, insurance,
investments, mortgage, and consumer and commercial finance through
more than 9,000 locations, 12,500 ATMs, and the internet (wellsfargo.com),
and has offices in 36 countries to support customers who conduct business
in the global economy. In 2013, the company invested $275.5 million in grants
to 18,500 nonprofits, and team members contributed more than 1.69 million
volunteer hours around the country. Wells Fargo’s vision is to satisfy all our
customers’ financial needs and help them succeed financially.
Ashley Grosh focuses her efforts on furthering the connection
between banking and environmental initiatives by working
with customers, communities, environmental and clean
technology organizations and non-profits, universities,
research labs and multiple Wells Fargo business groups.
Ashley manages the $100 million Wells Fargo Environmental
Philanthropy budget by 2020; overseeing programs, seeking out top environmental
non-profits and projects that have national and local impact. She also collaborates
with various business groups on the company’s strategic environmental commitment,
supporting projects such as installation of solar panels on Wells Fargo stores. Ashley’s
passionate about innovation and supporting the development of emerging clean
technology companies. She sits on the national board of the Cleantech Open as
well as serves as a judge and mentor for many other accelerator and business plan
competitions across the country.
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Energy Innovation:
Taking a Diﬀerent View
By Chad Garrett and Matthew Burks | E Source

We love speaking with the founders of the alternative energy movement.
They challenged conventional thinking and viewed the world through
a different lens. Decades ago, they saw the environmental canary in the
coal mine and molded public consciousness, founded companies and
helped create entire markets.
Lately, conversations with these industry “old-timers” have carried an
interesting theme—they can’t bring themselves to retire because their
industry has suddenly become so darn interesting!
The breakneck pace of innovation is impacting every aspect of the energy
business, including hardware, software and human factors. The speed of
change is both exhilarating and daunting, making differentiation in this
crowded field increasingly difficult to achieve.
What is the intangible factor that causes some companies to succeed
where others have failed? We believe it is vision. Like the founders of the
alternative energy industry, successful entrepreneurs are able to view
market challenges from a fresh perspective and bring opportunity to life
through homework, hard work and creativity.
Three innovative energy-efficient technologies targeting commercial
businesses can illustrate our point. In each case, we’ll describe the gamechanging technology and the unique approach these companies brought
to the market.

HOMEWORK: UNDERSTANDING ENERGY-EFFICIENCY
OPPORTUNITIES IN COLORADO
Whatever the niche, it’s essential to understand the opportunities that
exist in different market segments. We’ve combined two elements of E
Source Energy Efficiency Predictor modeling to evaluate the energyefficiency potential in Colorado.
First we looked at the “economic potential” of businesses—that is, the
total set of energy-efficiency options that would be cost-effective for
them to employ. And, just as important, we looked at the human side,
combining business practices, decision-making authority, corporate
goals, and other factors to predict a business’s likelihood of moving
forward on recommendations. Figure 1 illustrates the energy-saving
potential for both the technological and human elements of saving
energy. Incorporating this combination of factors can generate surprising
results and provide a critical strategic business advantage.
Figure 1: Overall energy-efficiency opportunities in Colorado
It’s evident that although improvements could be made in many sectors,
groceries and retail stores offer the largest opportunities.

Each technology was created for a high-potential market where electricity
consumption is growing rapidly. Positioned on the front lines of changing
commercial enterprise energy use, they each provide creative solutions
to some big problems:
• Increasing plug loads can be effectively managed by Wi-Fi–enabled
device controls
• Inefficient data center cooling and constraints on server density can
be resolved by cooling servers directly with liquids
• Inefficient air conditioning in the vast majority of commercial
buildings can be reduced by retrofitting variable-speed drives and
adding new functionality to packaged rooftop units
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THREE ENERGY-EFFICIENT START-UPS
The case studies offered here illustrate the entrepreneurial challenge of
identifying a problem (big ones in these examples), envisioning a feasible
solution and then diligently persevering.
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Commercial Plug Load Controllers
Although not the sexiest of energy-saving targets, plug loads (such as printers, water coolers, device
chargers and desk lamps) represent a significant opportunity. Like others, the company highlighted
here focused on the use of “smart” plug load control devices, but it differentiated itself in the market
with a fundamentally new and more human approach. As shown in Figure 2, substantial savings
could be reaped by targeting office equipment across multiple sectors in Colorado.
Figure 2: Energy-saving potential in Colorado for office equipment
Better management of plug loads offers significant energy-saving opportunities in many types of
commercial spaces, but retail and school facilities show the highest potential.

2014-2015 - Innovative Energy Review

Why Work With Utilities?
As is common with energy technologies,
each of the start-ups highlighted here
considered utilities to be an essential
intermediary market for their product.
There are a number of reasons for this,
but two of the biggest ones are that
utility programs establish credibility
as well as helping create a market for
the technology. Credibility with enduse customers is built by leaning on
the trusted brand of the utility, and
as other utilities take interest, it helps
expand the market. Arguably more
important, though, inclusion in a utility
program improves the financials for
end-use customers through rebates and
provides a well-established channel for
reaching those customers.
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Several competing smart plug load controllers employ Wi-Fi or similar functionality to enable strips to be controlled remotely. ThinkEco and the New
York State Energy Research and Development Authority (NYSERDA) recently released the results of a joint research effort in which 250 of ThinkEco’s
Modlet controllers were installed in 10 small-business offices in New York City. By reducing after-hours electricity consumption, these devices were able
to lower the offices’ overall electricity consumption by up to 10 percent.
That’s an impressive number, but even more notable is how this company went one step further and integrated the technology with human behavioral
concepts. ThinkEco captured significantly greater savings by coupling the deployment of the technology with competitions among offices to drive
additional behavioral energy savings.
NYSERDA’s research points to a common theme in recent product differentiation: success through integration. By itself, smart plug technology is
compelling. However, when viewed through a slightly different lens and integrated with behavioral change methodologies, the technology not only
generates greater energy savings but also brings the technology to life by directly engaging office employees.
Advanced Control Retrofits for Packaged Rooftop Units
Packaged rooftop air-conditioning units (RTUs) are the workhorses of commercial building cooling; in fact, more buildings are cooled by this equipment
than by any other type. The entrepreneurs profiled here did their homework and figured out that RTUs have a significant problem: Their fans can only
operate at full power. But if those fans could operate at reduced speed and power (for example, when supplying ventilation air only, or when heating
and cooling loads are less than peak) these ubiquitous HVAC systems could save a tremendous amount of energy.
Catalyst, Enerfit and Digi-RTU are three vendors that offer savings of 25 to 50 percent of overall HVAC energy. The energy savings are compelling, but
their retrofit kits also offer web connectivity and lots of additional monitoring and control options, including real-time power monitoring, savings
estimation, fault detection and diagnostics (FDD), remote notification, preventive maintenance support and demand response functionality.
Although RTU upgrade products aren’t new, some of these vendors were also able to differentiate themselves and gain traction by focusing on the
often-overlooked human side of the transaction—specifically by enabling any building engineer to easily install their technologies. Something as
simple as “making it easy” can truly have a transformative effect.
The companies creating these RTU retrofit devices are just beginning to scale. As the market becomes more competitive, successful companies will
need to play the long game, developing solutions and experiences that will enhance their brand, protect market share and improve margins. Figure 3
shows the opportunities in Colorado for space cooling as assessed by E Source Energy Efficiency Predictor.
Figure 3: Energy-saving potential for space cooling in Colorado
Retail and entertainment facilities, schools and hospitals all offer significant opportunities in Colorado.

Liquid-Cooled Servers
Liquids are much better than air at transferring heat, but data centers rely almost exclusively on computer room air-conditioning (CRAC) systems,
wasting tons of energy in the process. Liquid cooling isn’t a new concept, but it has only started being available in data centers in the past few years
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through companies like Green Revolution
Cooling, Iceotope and LiquidCool Solutions.
Claimed cooling savings are over 90 percent,
and overall data center energy savings can be
as high as 50 percent. Though we’re only aware
of one independent study (of Intel’s experience
running the Green Revolution Cooling system),
the results of that study were affirming.
Despite the enormous amount of money used
to cool servers, E Source has found that a
primary barrier to the adoption of liquid-cooled
servers isn’t the technology, but rather the
motivation of the decision-makers. They tend
to be evaluated on the basis of up-time, with
service disruptions considered career-enders.
Future entrepreneurs who solve the human
side of this enormous energy opportunity will
be the ones to capture this market. As financing
innovation has proven to be a key to solar
adoption, human and organizational influences
will likely be distinguishing factors for the
liquid-cooled server market.

Chad Garrett is a consultant at E Source where he advises utilities on customer
strategy. He has also headed the development of a number of successful software,
data analytics, and market research products at E Source. Garrett has led several
start-ups in the nonprofit and private spheres, and has an MS in energy economics
from the Colorado School of Mines.

Matthew Burks oversees new product development, strategic partnerships and
corporate strategy for E Source. Burks is an industry thought leader in the rapidly
evolving electric and gas utility sectors, with a vision for innovating energy-related
products and services and an extensive knowledge of customer experience. He
focuses a behavioral lens on energy consumers and takes a holistic view of utility
markets, disruptive technologies and new business models. Closely tied to the
cleantech community, Burks serves as a department chair for the Energy Fellows Institute, a regional
chair for the Cleantech Open, and an advisor to early-stage energy-related start-ups.

At E Source, our mission
is to advance the

CONCLUSION
These case studies are emblematic of broader
opportunities in energy. For example, energyefficiency opportunities abound in Colorado’s
most unique industry: marijuana cultivation.
However, to play in this (or any other) space,
you’ll need to do your homework and
understand the possibilities from the inside out.
“Obvious” applications like lighting may be a
non-starter for a marijuana cultivator, where
lumen intensity is correlated with crop yields.
Instead, the opportunities may exist in cooling,
water use, packaging or some other technology
yet to be applied to this sector. In a world
of engineers and accountants, the breakout
companies are often successful not because
of the technologies themselves, but rather
because of the creative ways they are applied.
We are on the cusp of a great democratization
in the energy industry, with decisions and
control being decentralized. Will our generation
of Colorado energy entrepreneurs still be on the
front lines decades from now? It depends, we
suspect, on their vision.
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We do that by providing solutions to
utilities and their partners that help
them make smart decisions, work
faster, and avoid costly mistakes.
Data & Analysis | Consulting Solutions | Market Research

Find out more at
www.esource.com
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Energy Research
Colorado State University Ventures Technology Transfer
Establishes New Partnerships, New Companies
Colorado State University (CSU) in Ft. Collins,
Colo., is a nexus for energy research and
technology development. CSU Ventures is
the university’s resource hub for faculty and
students as well as for entrepreneurs and
investors interested in the ideas that become
today’s innovations in technology.
Through CSU Ventures’ technology
transfer services, companies with research
projects are connected to individuals with
the knowledge and expertise to advance
those projects into profitable enterprises.
This gives CSU researchers additional
opportunities for applying their work in
relevant industry endeavors, making an
impact beyond academia.

As the bridge between academic research
and the outside world of startups and
commercialization, CSU Ventures acts as
a mediator between faculty and student
researchers and companies. Nelson also
oversees the technology transfer of clean

opportunity.” This sum, unlike other grants, was
not intended strictly for lab research but for a
broad array of applicable projects. The CCIA
designed this unorthodox proof-of-concept
funding (POC) for CSU so that the university
could get creative and use the money for
market research, prototype development,
and patent applications in addition to the
more standard technical research. The
money went toward a handful of different
projects, including OptiEnz Sensors, Carbo
Analytics, and work done by Professors
Sybil Sharvelle and Kevin Lear.

OptiEnz Sensors has developed a
novel analytical system for continuous
measurements of organic chemical
“I want entrepreneurs and business
concentrations in water and aqueous
owners to know that we’re open,
solution. Using the CCIA grant, the
accessible and interested in working
company engaged with NEON Global
with them at CSU Ventures,” said Jeremy
Research to perform primary market
Ken Reardon, Professor of Chemical and Biological Engineering
Nelson, director of licensing and business
research to determine the relative size
and founder of OptiEnz, has developed an innovative technology
for
continuously
measuring
organic
chemical
concentration
in
development at CSU Ventures. He is
of the market for food and beverage,
aqueous solutions.
also a registered patent agent and is
fermentation
and
groundwater
responsible for license negotiation,
monitoring. While the company can
energy and clean technology innovations
patent prosecution and technology marketing
address a wide range of markets with its sensor
as they are implemented into startups or
for intellectual property created at CSU. “The
technology, it is essential that it has a market
businesses.
faculty here are active participants in the
focus in order to maximize its marketing and
process. They’re very interested in working on CSU Ventures was awarded $40,000 in grant
sales efforts.
money from Colorado Cleantech Industries
real-world problems and seeing them through.
CSU-originated startup Carbo Analytics’ POC
They don’t mind rolling up their sleeves and Association, funding that is, in Nelson’s words,
project transformed a single research and
“always hard to come by but is a really excellent
driving ventures forward.”
development, proof-of-principle prototype
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Institutions
into two commercially viable, roadshow-ready pilot units. CCIA funds
matched Carbo Analytics’ funds and supported the electrical and
hardware components comprising both units. The units have been
pivotal in opening partnership doors and showcasing the company’s
technical capabilities. Since their creation, Carbo Analytics has signed
three major collaborative agreements with industrial partners including
a sponsored development project with one of the world’s largest food
and beverage companies.
POC money received by Professor Sybil Sharvelle was utilized to
complete construction of a semi-truck trailer mobile demonstration
unit for the development of multi-stage anaerobic digestion technology
capable of processing high solids waste material. With funds received
for this project, the mobile power service for the trailer was updated,
bringing the electrical service up to local code ensuring greater safety
for operators. This unit can now be transported to different facilities
for technology demonstrations, allowing the developers to test
multiple feed-stocks with varying quality and collection methods. Such
demonstration is required for Prof. Sharvelle and her team to move to
the next phase of commercialization.

“What was great about this POC money was that it had very few strings
attached to it, so at our discretion we could put small amounts of money
where we thought it would have the most impact,” Nelson said about the
funding. “We were able to use the POC money to oil the machine, make
things happen and keep things going.”
One POC grant recipient said, “CCIA funds were critical to proof-ofconcept explorations that will pilot the near future of a new Colorado
company.”
“CSU is a land-grant university, and we take that pretty seriously. As a
land-grant institution, we weren’t formed as an ivory tower to collect
knowledge and then not share it. We want to establish centers of learning
and assess best practices to pass on,” Nelson said. “We’ve been successful
mostly because of the community and the network of support around
the university.”

Dr. Kevin Lear, professor of Electrical and Computer Engineering and
Biomedical Engineering, developed and patented an optical microchipbased sensor that detects target chemicals in a small, portable form

CSU Professor of Electrical and Computer Engineering, Kevin Lear, is working on
a molecular sensing technology that utilizes sensors on silicon-based microchips
to detect hydrocarbons in water for environmental monitoring and proteins for
biomedical applications.

factor. Originally developed for sensing of proteins, DNA and other
biological materials, the POC money allowed Prof. Lear to investigate the
sensor’s application to environmental sensing of contaminants relevant
to the energy industry. Half of the funds went toward technical research
that demonstrated the sensor could be adapted to detect parts-perbillion levels of benzene in water. The remainder of the funds were used
to file a patent application on the environmental sensor and to engage
with people in the industry to determine its commercial potential. Lear
has formed a company to pursue this project commercially, an endeavor
that would not have been possible without initial funding from CCIA.
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Dale Willard, CEO of CarboAnalytics, developed a technology that streamlines
the identification and analysis of carbohydrates in the beer, wine, food,
pharmaceutical and biofuel industries.
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The University of Denver’s Research
Program Highlights Smart Grid
The University of Denver’s Department of Electrical and Computer
Engineering is establishing itself as a leading figure in the fields of energy
and smart grid research. DU researchers believe that their work at the
university can play a major role in providing direction on the future of
energy, and are aiming to become more involved in industry projects to
apply their research to address real-world problems.
Associate Professor Dr. David Gao and Assistant Professor Dr. Amin
Khodaei have been leading research that focuses on smart grids,
mircogrids and wind energy. Their smart grid work concentrates on smart
power generation, renewable energy strategies, smart transmission
and distribution and designing power grids to be more available for
monitoring and control in real-time situations. In conjunction, their
mircogrid research intends to provide new, independent energy sources
that will help consumers and better inform utilities efficient design,
operation and control.

“We are going to see more discussions about microgrids in the near
future,” Khodaei said. “We can provide customers with an unbiased
perspective on energy opportunities and let them know what to expect
for the future of energy in terms of benefits and financial investments.”
The university’s research on wind power is being applied to solve pressing
clean energy challenges such as maximizing the life of the battery and
increasing the efficiency of the energy storage systems. In addition, DU
researchers developed hybrid energy storage technology that can be
applied to wind and solar farms.
“Getting involved is important. We are commercializing our research and
making it more applicable to industry needs,” said Gao. “We are eager to
connect and work with more industry partners, and we welcome review
and feedback on our programs from industry leaders.”

Wells Fargo is committed to
accelerating a sustainable future
Environmental sustainability
Since the beginning, we have used our vast resources to invest
financial and human capital to strengthen communities across
the U.S. The health of our environment plays a critical role in
fostering more sustainable communities.
Today we continue to invest our resources to protect the
environment by finding new ways to minimize our own energy
consumption, provide solutions to help our customers meet their
energy needs, as well as support community partners who foster
innovation and drive economic development toward a more
sustainable future.
That’s why we are proud to support the Colorado Cleantech
Industries Association and those working to develop America’s
clean technology infrastructure.
To learn more about our environmental commitment progress
and our grant programs, visit wellsfargo.com/environment.

© 2014 Wells Fargo Bank, N.A. All rights reserved. Member FDIC. ECG-1209845
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Growth and Opportunity for Colorado School of Mines’
Technology Transfer Program
The Colorado School of Mines (CSM) in Golden is actively fostering a
growing entrepreneurial culture through its Technology Transfer Program.
The Technology Transfer Program (TTP) is a center for energy research
that allows students and professors to integrate their work into industryrelated business opportunities. The TTP spans multiple departmental
disciplines, including engineering, energy, mining, environmental and
one of the largest physics departments in the nation.
Will Vaughan, Ph.D., is the Director of Technology Transfer at CSM,
where he works with the research departments, coordinates industry
partnerships and manages commercialization efforts between CSM
research and related industries. The program has seen success under
Vaughan since its inception in 2008. The number of invention disclosures
filed by researchers jumped from 33 in 2012-2013 to 46 so far in 2014.
About one-third of these disclosures are for energy-related industries. This
increase in licensed research patents helps to instill an entrepreneurial
culture at the School of Mines.

Colorado School of Mines students Marc Allen, Megan Salinas, Ryan Stauffer and
Kevyn Young pose around the lunar mining rover.

Vaughan is hopeful that the portfolio of research will continue to grow,
expanding the influence of CSM’s Technology Transfer Program and
recognition in the entrepreneurial community. “We want the School
of Mines to be top of mind when people think about technology for
startups in the energy industry,” said Vaughan.
Disclosures that come from CSM are well-equipped to thrive thanks to the
help of Vaughan’s program. Roughly 45 percent of research is industry
funded, and CSM’s researchers have worked with companies and formed
relationships for future endeavors. The university is in its third year of
Proof of Concept (POC) funding from the Colorado Advanced Industries
Accelerator Program, which gifted five awards, rather than the typical two
or three, to CSM research projects.
Vaughan noted that there are quite a few interesting projects in the POC
phase being pursued by CSM research programs, especially those related
to energy.
“Though they can be controversial, energy technologies related to
fracking are big right now,” Vaughan said. “We have the technology to do
it cleanly, safely and more efficiently. The technology is able to spot cracks
and tell us how to deal with them and protect wells. We can use electrical
impulses to map fracking patterns. It’s very interesting technology.”
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Centers of Excellence Promote
Game-Changing Research at the
University of Wyoming
Energy programs at the University of Wyoming are bolstered by the School of Energy Resources
(SER), which promotes both the human resources and the know-how required to solve critical
energy challenges. Through academics, research and outreach, SER strengthens the significant
talent and resources at UW with an interdisciplinary approach. Collaborations draw from
engineering, science, economics and environmental policy programs.
“Wyoming is one of the top energy-producing states in the country, and making the most of its
abundant natural resources is critically important to the state,” Mark Northam, director of the
School of Energy Resources, said. “That’s what we strive to do at SER. Our Centers of Excellence are
taking on emerging issues to build knowledge. At the same time, we’re developing a workforce
through our degree program that can work successfully in an energy economy.”

METZGER ALBEE

Drawing on expertise from across the university, the Centers of Excellence promote interdisciplinary
research in areas critical to advancing energy technology and policy. The centers are studying the
fundamentals of subsurface flow, photoconversion and catalysis, biogenic natural gas, enhanced
recovery of oil and gas, reclamation and recovery and energy economics and public policy. Two
researchers in particular, Mohammad Piri and Vladimir Alvarado, are doing research that will result
in improved ultimate recovery from existing oil and gas reservoirs.

PUBLIC RELATIONS

SER has built strong relationships in both the public and private sectors, whose investments
support energy programs at UW. The result is the world-class technology available to the university
community.

metzgeralbee.com
303.786.7000

UW is now developing the High Bay Research Facility, one of three energy- and engineeringrelated facilities, thanks to collaboration with Hess Corp. The facility will house labs for large-scale
experiments that go beyond the size of a traditional engineering laboratory.
The Energy Innovation Center (EIC), which houses SER, opened its doors in 2013 with state-of-theart technology and facilities that are an asset to the entire university. Coupled with computing
power, both at UW and at the NCAR-Wyoming Supercomputing Center, the university’s energy
programs are positioning Wyoming as a leader in energy education, research and outreach.
The center promotes collaboration and offers powerful tools like the Shell 3-D CAVE to advance
understanding of energy.

Public Relations
Social Media
Creative & Web Services
Search Engine Optimization
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CU-Boulder Enhances Interdisciplinary and
Community Collaboration
The University of Colorado at Boulder, internationally recognized for its excellence in geoscience research, is engaging with industry leaders and policy
makers to prepare for the future of energy. The university’s Office of Industry Collaboration and the Sustainability, Energy and Environment Complex
(SEEC) are new developments that will propel CU-Boulder to the forefront of sustainability research and industry application in the state and around the
world.
The Office of Industry Collaboration at CU-Boulder was formed in 2013 to connect industries with the university, fostering opportunities to work together
and benefit from the resources that each possess. The office supports the campus’ key research initiatives including renewable and sustainable energy.
“We are here to help companies navigate the campus whether looking for a research partner, new employees, support for product development, or in any
other way. We are the portal into the campus,” said Caroline Himes, the Office of Industry Collaboration’s director.
Another major endeavor of CU-Boulder is the construction and renovation of the new SEEC facility. SEEC will be the home to three research institutes,
several federal partners, three academic departments and cutting-edge laboratory equipment. Unlike the standard campus layout of individual buildings
housing unique departments, the vision behind SEEC was to create a unified neighborhood of disciplines that is organized in a problem-oriented way.
“We want to bring faculty from different departments together and let them bump into each other and start talking about how to address the challenges
our world faces,” said Jim White, Geological Sciences professor, director of the Institute of the Arctic and Alpine Research (INSTAAR) and faculty lead for
SEEC. “SEEC is a purposeful effort to address challenges relating to sustainability. We train real-world people to solve real-world problems.”

EKS&H oﬀers a depth of expertise
unrivaled in the Rocky Mountain
Region, leveraging traditional
extractives and carbon energy
knowledge in convergence
with cleantech and renewables.
As Colorado’s largest locally owned
public accounting firm, we have the
knowledge and experience to serve
your organization.
To learn more, please visit us at
www.eksh.com
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Spotlight on Energy Fellow Duer Reeves,
Energy Fellows Institute
By Shelly Curtiss | CCIA

Duer Reeves was a fellow in the inaugural class of the Energy Fellows
Institute (EFI), held in 2012. Below, he shares his experience in the program.

a terrific opportunity to apply mobile and Internet technologies to make
roads safer and to make transportation more efficient.

What were you doing before you became an Energy
Fellow, and how did you hear about the Institute?

All of the pieces of the program really came together and supported
WeatherCloud’s inception. There was a very strong mentorship element in
the program as well as institutional support from partners at the National
Renewable Energy Laboratory (NREL). The professional community was
encouraging and helped me understand the business landscape, and
the other participants in the program were very supportive and provided
valuable feedback and great ideas.

Before I joined the Energy Fellows Institute flagship class, I had a long career
in information technology. I worked at Sun Microsystems for 21 years as
a financial controller, doing planning, strategy and marketing. During that
time I was also involved with large-scale analytics and big data (before it
was even called big data). After leaving Sun in 2010 and consulting for a
while, I was looking for a way to apply my big data skill set to a problem in
energy or transportation.
The Energy Fellows Institute was a great bridge from my previous career
in IT to something that I felt could be more meaningful and creative. I first
heard about the Institute when I was working on a different project and met
Wayne Greenberg, the founding director of the Energy Fellows Institute.
Initially, I thought that being an Energy Fellow would be a great way to
learn about cleantech in Colorado. While I was correct in that assumption,
it was during the course of the program and, perhaps most importantly,
through the connections that the Institute gave me, that I started to look at
business opportunities that were more attractive than the one I had been
working on.

Did your experience with EFI help influence your
current startup?
Absolutely. I developed the idea for WeatherCloud during the Fellows
program. Throughout the program, seminars were provided by the leading
thinkers on cleantech and energy from around Colorado and across the U.S.
In addition to the seminars, we had access to expertise and technology from
leading research institutions. One of those institutions was the National
Center for Atmospheric Research (NCAR). We went to an open house
at NCAR where the team explained some of the technologies that they
were working on that were available to license. The team working on road
weather presented, and I thought that what they were doing presented

What have you been doing since graduating from
the Institute?
Since graduating from the Energy Fellows Institute in 2012, I’ve been
working to bring WeatherCloud to market. We’ve got contracts lined up
with the Colorado Department of Transportation, as well as several others.
In 2014 we became clients of the Rocky Mountain Innosphere and we are
doing all of the things we need to do to pull the solution together, forming
the partnerships we need to form and laying the groundwork for what will
hopefully result in a very successful company.

Any closing thoughts about the Institute?
A diverse group of people join the Energy Fellows Institute for different
reasons. Some are transitioning from one industry to another, like in my
case from IT to cleantech. Other people are testing an idea they have in
cleantech and are working to build a stronger foundation for it. I think the
program, given its size, its focus and its connections provides a great service
to entrepreneurs and Colorado is fortunate to have a program like this.
For more information about The Energy Fellows Institute,
visit www.energyfellowsinstitute.com.

The WeatherCloud team (from left to right)
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Recent energy industry start-ups, companies
adding employees and relocations
Companies across Colorado’s energy ecosystem are growing and expanding. Not only does the state boast a strong startup community, our
established energy companies are increasing their local presence while companies from around the world are making Colorado their home.
Below is a sample set of companies on the move.
Carbon Cycle Energy
Clean Energy Collective
Clear Comfort
CO2Nexus
Future Earth
GE Lighting
Lightning Hybrids
MDA Information Systems
Meurer Research
Noble Energy

We strive

www.c2-energy.com
www.easycleanenergy.com
www.clearcomfort.com
www.tersussolutions.com
www.icsu.org/future-earth
www.gelighting.com
www.lightninghybrids.com
www.mdaus.com
www.meurerresearch.com
www.nobleenergyinc.com

to help
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our customers

Rachio
RavenBrick
Simple Energy
Steelhead Composites
Sundolier
SunShare
ThyssenKrupp
Vestas Wind Systems
Vikram Solar
WPX Energy

produce

the most
ecologically
responsible

www.rach.io
www.ravenbrick.com
www.simpleenergy.com
www.steelheadcomposites.com
www.sundolier.com
www.mysunshare.com
www.thyssenkrupp.com
www.vestas.com
www.vikramsolar.com
www.wpxenergy.com

textiles &
garments

in the
world.
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Investments in
Colorado Cleantech Companies
Recent venture financings have fueled optimism throughout the cleantech landscape. Successful companies weathered the initial cleantech frenzy
which emerged after the passage of the American Recovery and Reinvestment Act in 2009. The collateral damage from that era left many investors
skeptical about the industry overall, in part due to reliance upon federal, state, local, and utility incentives in many sectors. Today, after seeing some
success emerging out of R&D and into commercial feasibility, there is a higher degree of certainty around investments in cleantech companies.
More established, cash flow positive cleantech companies seeking investment capital can expect particular scrutiny in operational efficiencies and in
quality-of-earnings.
Investor expectations have been re-calibrated, and those who remain in the space understand that their
cleantech portfolio investments may have a longer term holding period. Several family offices have adopted
sustainability objectives within their portfolios, and as a result, have emerged as attractive resources for
capital-raising cleantech companies.
Renewable energy project development continues to attract capital, but its success remains heavily dependent upon the track record of the developer
and the credit-worthiness of commercial or utility off-takers. Federal §1603 cash grants continue to be a coveted funding source, among project
developers with safe harbor equipment. The IRS recently relaxed the deadline requirements for Investment and Production based Federal tax credits,
which added more runway for renewable energy projects to achieve financing and construction milestones.
Colorado is well positioned as a leader in energy and cleantech innovation, with an established presence in energy and advanced manufacturing,
which favorably affect the overall cleantech ecosystem. The Advanced Industries (AI) Accelerator Programs (HB 13-1001, HB 13-1193), created in
2013, promote growth and sustainability in these industries by helping drive innovation, accelerate commercialization, encourage public-private
partnerships, increase access to early stage capital and create a strong ecosystem that increases the state’s global competitiveness.

Select Investment Highlights, January 1, 2013 - September 30, 2014
Company Name

Sector

Transaction Type

Ciris Energy

Carbon Capture & Storage

VC - Series C / Third round

15.00

Vista International Technologies Biomass & Waste

Share registration

Infinite Power Solutions

Energy Storage

PE - Expansion capital

1.00

Cool Planet Energy Systems

Biomass

Series D

SkyFuel

Solar

VC - Bridge/Interim

3.00

e-Chromic Technologies

Digital Energy

Seed funding

0.60

SkyFuel

Solar

VC - Bridge/Interim

1.80

Sundolier

Solar

VC - Series B

1.10

Waste to Energy Partners

Biomass & Waste

VC - Series A / First round

0.20

Clear Comfort Water

Water, Energy Efficiency

VC - Series A

1.50

SkyFuel

Solar

VC - Bridge/Interim

0.50

Silver Bullet Water Treatment

Water, Energy Efficiency

VC - Series B

3.00

Simple Energy

Digital Energy

VC - Series B / Second round

6.00

Lightning Hybrids

Transportation

VC - Series B

2.50

TerraLUX

Efficiency: Built Environment

VC - Bridge/Interim

4.50

TerraLUX Inc.

Energy Efficiency, Lighting

VC

7.50

Amount ($M)

Company Name

Sector

Transaction Type

Amount ($M)

100.00

Source: National Venture Capital Association, Bloomberg New Energy Finance, Aravaipa Ventures

ARPA-E AWARDS, 2014
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Colorado’s Advanced Industries Accelerator Program

Company Name: Solid Power
Project Name: All Solid-State
Lithium-Ion Battery
Amount $3,500,000

Advanced industries are prime drivers of the U.S. and Colorado economy, comprised of engineering
and R&D-intensive companies that deliver products and services in industries ranging from
aerospace to medical devices. Colorado’s advanced industries include: advanced manufacturing,
aerospace, bioscience, electronics, energy and natural resources (including cleantech), infrastructure
engineering, and technology and information.

Organization Name: University of
Colorado Boulder
Project Name: Solar/Electric Powered
Magnesium Production
Amount $3,600,000

Early Stage Capital and Retention Grant funding is used to fund companies using technologies
developed in proof-of-concept grants and other early-stage start-ups that have created viable
products that meet a market need and that can be created or manufactured in Colorado and
exported globally. These grants should enhance the commercialization of advanced industry
products or services in Colorado.
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Advanced Industries Early Stage Capital and Retention Grantees:
Company Name

Location

Amount

Lightning Hybrids
Solid Power
Steelhead Composites
Prieto Battery
Sundolier
BASiC 3C
Biota Technology
EcoVapor Recovery Systems
RavenBrick
Clear Comfort
CO2Nexus
ION Engineering

Loveland
Louisville
Golden
Ft. Collins
Boulder
Boulder
Denver
Greeley
Denver
Boulder
Littleton
Boulder

$500,000
$250,000
$500,000
$150,000
$499,883
$250,000
$250,000
$250,000
$250,000
$250,000
$250,000
$250,000

Source: Colorado Office of Economic Development and International Trade

So far in 2014, Colorado companies have received nearly
$16 million in SBIR awards
Small Business Innovation Research (SBIR) Awards
Company Name

Project Name

Amount

Agency

Advanced Conductor
Technologies
Akonia Holographics
ALD NanoSolutions

REBCO Coated Conductor Cables for Accelerator Magnets

$999,999

DOE

Low-Latency Ultra-High Capacity Holographic Data Storage Archive Library
Enhanced Capacitive Deionization using Carbon Electrodes Conformally Coated with Metal
Oxides by Atomic Layer Deposition
An Exoskeleton Tall Tower Option for Small Wind Trubines
Advanced Laser Driver for Inertial Fusion Energy
New Generation Flask Sampling Technology

$1,149,192
$150,000

DOE
DOE

$135,000
$149,966
$224,817

DOE
DOE
DOE

A Commercial-Grade, Scalable Support and Training Services Platform
Radiation-Resistant Insulation for HTS Confinement Magnets, Late Award - Optimizing the Cost
and Performance of Composite Cylinders for H2 Storage Using a Graded Construction
High-Efficiency Solar Cogeneration with TPV &amp;amp; Fiber-Optic Daylighting
A Cost-Effective Oxygen Separation System Based on Open Gradient Magnetic Field by
Polymer Beads
Improved Laser Technology for Nonlinear-Optical Microscopies, Direct Diode Pumped 100200kHz (200W) Ti:Sapphire Ultrafast Laser System for Cost-Effective EUV Generation in Hollow
Waveguides
Daylighting Digital Dimmer
Scale-up of Low-Cost Encapsulation Technologies for High Capacity and High-Voltage
Electrode Powders
Development of Software Framework for X-Ray Optics Simulation and Modeling; and
Integrable Optics Design Principles for Beam Halo Suppression in Accelerator Rings at the
Intensity Frontier
Cost-Effective Solar Cell and Module Test Instruments with Advanced Characterization
Capabilities
A High Temperature High Reliability Control Rod Position Sensor for Improved Nuclear Power
System Instrumentation
Multiple
Multiple
High-Power Diode-Pumped Laser Amplifier for Laser-Driven Ultrafast Table-Top Soft X-Ray
Laser Sources

$149,554
$1,149,893

DOE
DOE

$1,500,000
$999,499

DOE
DOE

$1,138,625

DOE

$149,596
$1,010,000

DOE
DOE

$299,728

DOE

$600,485

DOE

$154,999

DOE

$2,150,000
$3,464,246
$149,299

DOE
DOE
DOE

AnemErgonics
Aqwest
Atmospheric Observing
Systems
Big Ladder Software
Composite Technology
Development
Creative Light Source
Itn Energy Systems
Kapteyn-murnane
Laboratories
MoJo Labs
Pneumaticoat Technologies
RadiaSoft

Sinton Instruments
Sporian Microsystems
TDA Research
Tech-X Corporation
XUV Lasers

2014-2015
- Innovative Energy Review
Source: www.sbir.gov
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A partner for you on your road to success.
At Colorado Business Bank, we are uniquely skilled at serving the banking needs of local
companies. Our bankers deliver ongoing, needs-based customer service and are dedicated to
serving you, your business and your executives.
cobizbank.com

Part of CoBiz Bank • Member FDIC

Going above and beyond
to protect what matters most.

That’s what being Noble is all about.
Doing the right thing isn’t always the easiest
thing. But at Noble Energy, going above and
beyond to deliver energy, create jobs and
preserve the environment we all share is just
how we do business. You can count on us
to continue being there for Colorado’s
communities. After all, it’s one of the most
important ways we live up to our name.

Mac and Taylor, Noble Energy Employees
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Get to know us at noblecolorado.com
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Colorado
fosters a spirit of independence and innovation

It’s part of our fabric, it’s part of our history and it’s most certainly part of our future.
By Colorado Governor John Hickenlooper

Colorado’s success and leadership in energy innovation comes
as the result of hard work, from highly motivated individuals and
business, from the effort and ingenuity of Coloradans. Innovation
requires forward thinking, looking at the world and knowing that
it has the potential to be something more. As of 2012, about 25
percent of all employed Coloradans owned their own business.
The world is constantly changing, but Colorado’s workforce
and businesses are prepared for change due to the strength of
Colorado’s universities, colleges and research labs. Businesses
come to Colorado to work with our highly talented population.
Over 37 percent of Colorado’s workforce has at least a bachelor’s
degree, and as of 2012 over 10 percent of all degrees conferred
in Colorado were in STEM fields. The national labs that Colorado
hosts are strong partners in innovation ranking third among
peer states in federal research and development. In 2011, R&D
spending per worker in the state exceeded the national total
($1589 compared to $940)
We have worked to craft policies and programs that harvest the
skills, expertise and passions of our highly talented population.
The Colorado Innovation Network (COIN) works toward delivering
innovative programs and initiatives that will make an impact.
Within COIN, leaders are focused on making advances in the
realm of energy and natural resources that push the envelope
of risk and reward. Colorado is a leader in energy policies that
develop reliable, stable and home-grown energy infrastructure.
With the Advanced Industries (AI) Accelerator Program, we
recognize that innovation is vital to remaining a national leader
in new knowledge-based industries. The AI program provides
proof-of-concept grants, early-stage capital and retention grants,
infrastructure grants, and grants for companies looking to begin
or expand their exports. The program focuses on the industries
that will drive innovation in the 21st century, like aerospace,
bioscience, energy and natural resources, and infrastructure
engineering. Since the program’s inception in 2013, the state has
awarded 67 grants for a total of $8.2 million.
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Developing Colorado’s resources and technologies, and spurring
new innovations in the energy sector, will allow Colorado to
grow as a national and global leader in energy jobs, research, and
technology.
Thanks to the Colorado Cleantech Industries Association and its
members, Colorado is, and will continue to be a leader in energy
innovation.
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INDUSTRY
GROWTH FORUM

Connecting clean energy startups
with the investment community.
NETWORKING

PARTNERSHIP OPPORTUNITIES

BUILDING RELATIONSHIPS

Gain access to the premier clean energy networking event of the year

industrygrowthforum.org
November 3-4, 2015
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NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency
and Renewable Energy, operated by the Alliance for Sustainable Energy,
LLC.- Innovative Energy Review
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