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Why an Innovative 
Energy Review?
Clean energy technologies have entered an era of heightened competition with greater 
potential than ever for innovative advanced energy companies to mature into profitable 
businesses. Evolving legislative and utility policies, together with innovative technologies, 
are accelerating collaboration among Colorado’s research institutions, businesses, and 
local governments to support advanced energy startups. For example, these stakeholders 
are working toward a more efficient electric grid that utilizes all of Colorado’s power-
producing resources to provide clean, affordable power to consumers and wider profit 
margins for the entire power value chain. 

Many positive forces are at work in Colorado and the Rocky Mountain Region, enhancing 
its national reputation as a center of energy innovation.

Public Acceptance: The heat is on in science, business and society. Regulations designed 
to reduce air, water, and soil pollution are changing the way power is being generated 
and deployed on a modern grid. Instead of just playing defense against regulatory 
pressure, many utilities are testing technologies to make power generation cleaner — 
and more profitable. Colorado is a leader in retrofitting coal-fired power plants to cleaner 
natural gas. The state is working to support industry as regulations are formed to manage 
commerce, transportation, and carbon capture and storage.

Energy Portfolio Standards (RPS): In 2004, Colorado was the first state to implement 
an RPS through a voter-approved referendum, requiring investor-owned utilities (IOUs)
to produce 10 percent of their power from renewable resources by 2015. In 2010, the 
standard was increased to 30 percent by 2020. Colorado’s progressive RPS makes it an 
attractive location for advanced energy companies.

Infrastructure: As the advanced energy market matures, startups will require 
manufacturing facilities, global supply chains and other supports — all replicable resources 
from the traditional energy sector. Global companies are looking for cleaner, cheaper and 
more efficient energy systems. Colorado leverages its infrastructure resources to attract 
global companies and build on the state’s value chain.

Workforce: With the growth in Colorado’s advanced energy sector, new career 
opportunities are emerging for technologists, skilled professionals, scientists and 
engineers. The advanced manufacturing sector is also growing in Colorado, presenting 
career opportunities from entry- to executive-level along both production and 
management pathways. Colorado’s stakeholders in education are advancing initiatives to 
improve science, technology, engineering and math (STEM) skills of students, as well as 
awareness of career opportunities in the advanced manufacturing sector.

Natural Gas: Natural gas is beginning to flex its muscle in the clean energy arena, and we 
applaud the industry’s enhanced culture of innovation and collaboration. The deployment 
of natural gas is increasing as electric utilities add it to its portfolio of renewable resources 
to power the grid. Natural gas use for transportation is also increasing, and is moving 
from fleet vehicles into the broader consumer market in Colorado. CCIA is pleased to be 
working with several major natural gas companies that are leaders in environmental and 
resource protection in Colorado.

Colorado Cleantech Industries Association Foundation

Bringing It All Together

In Colorado, we are extraordinarily 
fortunate to find ourselves at the center of 
just about every form of energy resource.  
We’re also an epicenter for innovation, 
entrepreneurship and collaboration — in 
large part because of the universities and 
federal laboratories that call Colorado 
home. When we bring all of these pieces 
together we find opportunities for 
cleantech and traditional energy to work 
together towards a cheaper, cleaner, 
more sustainable and secure energy 
future.  

Integration, not just of renewables but 
also for cleantech sectors such as energy 
efficiency, transportation, storage, 
air and water, are important players 
in the cooperative development and 
implementation of energy solutions. This 
is the strategy that CCIA is leading within 
Colorado businesses, state government 
and research institutions and we look 
forward to a cooperative future.
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With world energy demand projected to increase by 40% in the next decade, we’re going to need all the power we can produce. To 
get there, energy industry silos will disappear. There won’t be a separation between “traditional” and “new” energy sources – only profit-
able companies generating all the cheap, clean energy they can.

The gaps are closing quickly, and the political, operational and competitive lines between technologies are blurring. With the rapid 
maturation of wind and solar power production, the established power grid is awakening to open market competition. With regional 
networks of state governments, entrepreneurial innovators, and national research and university systems, a mix of competitive yet col-
laborative commerce promises cheaper, cleaner energy to both industrialized and developing countries.

Power producers and technology companies that would never have imagined working together are taking tremendous strides toward 
common goals and balanced energy portfolios that make traditional energy cleaner, and renewable energy more affordable.

As cleantech companies are pressured to build profitable businesses, and as the incumbent utility operators feel the heat of politics, 
pricing and the need for balanced energy portfolios, a new revolution is taking hold. Five years ago we would never have imagined that 
natural gas would break the back of oil prices, the perennial last straw that has, until now, determined the fate and rate of new energy 
adoption. But with new fracturing extraction and drilling technologies, natural gas has leapfrogged the last paradigm, resulting in 
cheaper, cleaner, better, faster and much closer-to-home energy feed stock.

The natural gas revolution can’t be stopped, nor will wind, solar or other renewable generation solutions drift away, for the simple reason 
that you cannot stop American inventors and entrepreneurs from creating new efficiencies, opportunities and economies. This means a 
cleaner, safer path to a secure energy future with natural gas as a major driver in building the bridge toward the development and adop-
tion of renewable energy on the nation’s existing power grid.

BRIDGING THE GAP
for Faster, Cheaper, 

By Chris Shapard
Executive Director – Colorado Cleantech Industries Association

CLEANER ENERGY
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New Promise from R&D

There are a variety of Colorado companies and research organizations making the existing power grid and its energy sources more 
efficient, clean and affordable. New developments in areas such as geothermal energy and solar fuels are becoming integral to natu-
ral gas production and oil field utilization, and research and development within these areas are accelerating quickly at the National 
Renewable Energy Laboratory (NREL). The new Energy Systems Integration Facility (ESIF) on NREL’s Golden, Colo., campus epitomizes 
the nation’s interest in exploring and exploiting the relationships 
between electricity, thermal, gas transmission and fuel systems to 
achieve optimal integration and interoperability across the entire 
energy spectrum.

On and off the grid, from residential and commercial to cam-
puses, cities and communities, NREL and the scientists at the ESIF 
are developing new efficiencies and finding ways to co-produce 
energy. An important example is NREL’s demonstration project 
at the DOE’s Rocky Mountain Oilfield Testing Center in Wyoming. 
Hot water coming out of the ground as a byproduct of pumping 
oil residue and other chemicals out of pipelines and oilfields is be-
ing used to power electricity-generating turbines. This unique uti-
lization of geothermal energy illustrates how scientists are find-
ing new ways to squeeze energy out of existing processes, and 
moving the industry toward the next step of installing hot-water-
based   geothermal turbines in commercial oil and gas operations.

 The natural gas revolution 
can’t be stopped, nor will 
wind, solar or other renewable 
generation solutions drift away, for 
the simple reason that you cannot 
stop American inventors and 
entrepreneurs from creating new 
efficiencies, opportunities and 
economies.

“ 

”

http://bit.ly/1iZvUTQ
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Making Traditional Energy Greener

In addition to market-driven collaborative efforts, traditional en-
ergy companies are exploring clean technologies to stay out in 
front of emerging environmental and energy regulations. To con-
trol air emissions, the Nebraska Public Power District will utilize 
a new technology developed by Boulder’s ION Engineering. ION 
Engineering’s technology enables the company to capture post-
combustion carbon dioxide (C02). Supported with a $15 million 
cooperative funding agreement from the DOE’s Office of Fossil En-
ergy, ION will direct the construction of a large slipstream capture 
unit to help the public utility meet and exceed the Environmental 
Protection Agency’s (EPA’s) accelerating requirements for lower-
ing the cost-per-ton of capturing, storing and ultimately using 
compressed carbon as a new resource and revenue generator. The 
solvent-based carbon capture technology represents the state-of-
the-art in reducing water use and emissions, and has been proven 
to work at a smaller facility at the University of North Dakota’s En-
ergy and Environmental Research Center. The much larger-scale 
project will be built by a European engineering firm, incorporating 
ION’s design and solvent processes, as the company continues to 
advance its chemical engineering solutions with scientists at the 
University of Colorado, the University of Alabama and other coop-
erative institutions.

“Producing cleaner coal- and natural gas-generated power by ret-
rofitting the hundreds of existing plants in the United States will 
help us bridge to a cleaner future as the power grid evolves to-
ward solar, wind, nuclear, hydrogen and other renewable energy 
solutions,” said ION CEO Alfred “Buz” Brown, PhD. “To build totally 

new plants and transmission systems without retrofitting the ex-
isting grid is one of those ‘you can’t get there from here’ problems. 
We’ve established the carbon capture science to help put the ex-
isting power grid on the road to sustainability on a magnitude on 
par with previous revolutions in biotech and computers that Colo-
rado’s entrepreneurial ecosystem had a hand in as well.”

In addition to carbon reduction requirements, the EPA has imple-
mented an aggressive timeline for coal-fired power plants to sig-
nificantly reduce mercury emissions by 2015. Denver-based No-
vinda saw this as an opportunity to help these plants adhere to 
regulations and reduce their environmental impact with the com-
pany’s first product, Amended Silicates. This reagent removes mer-
cury with chemical reactions rather than through absorption tech-
nologies, and was named 2012’s Air Quality and Climate “Product 
of the Year” by Environmental Protection Magazine.

The Old Guard and the Cutting Edge are Coming Together

A great example of the traditional coming together with the new, 
and with the software side of technology coming together with 
equipment operating and maintenance, is Dingo Software. Based 
in Australia and Denver, Dingo develops cloud-based analytic 
solutions and resource management software that work in both 
cleantech and traditional energy to track equipment efficiencies 
and predict problems before they cause system downtime. While 
an initial investment is required to implement the solutions, the 
payoff is significant when problems are addressed before issues 
arise. For wind power, mine operators and others, detecting prob-
lems before the turbines or mining equipment go down can save 
thousands of dollars in lost energy production and maintenance 
costs. The key is efficient, effective energy production and equip-
ment operations for both traditional and clean energy companies.

Who brought Dingo across the chasm and into cleantech three 
years ago? The Danish-owned turbine manufacturer, Vestas Wind 
Systems, with major operations in Windsor and Brighton, Colo., 
approached the company looking for a traditional industry-based 
provider of efficiency technologies. “Dingo began in mining and 
rail, and then moved into wind,” said CEO Paul Higgins, who start-
ed his career in coal-based industrial management and efficiency 
planning. “It comes down to what we do and what we’ve always 
done: we make software that helps managers make smart busi-
ness decisions. We help manage risk, and that is becoming a pri-
ority for today’s cleantech companies who are now owning more 
expensive and longer-term assets than ever before.”

Driving Transportation

One of the biggest challenges on the road to sustainability is transpor-
tation. As in other cleantech fields, Colorado is on the cutting edge, 
developing a range of solutions from increasing the utility of natural 
gas and electric vehicles, to building fuel-station corridors through-
out the state, to inventing renewable fuels to establishing new trans-
portation/supply chain management protocols for the military.

http://bit.ly/I5R083
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Gevo, a publicly held renewable chemicals and advanced biofu-
els company based in Englewood, Colo., has developed bio-based 
alternatives using synthetic biology and advanced chemical pro-
cesses. The company’s flagship product, isobutanol, is a chemical 
building block and gasoline blend stock that is designed to help 
refineries meet their renewable fuel and clean air obligations. It 
can be used not only as a petroleum substitute, a building block 
for rubber, fibers, plastics and polyesters, but also as a combus-
tible fuel powerful enough to 
run jet engines. The company is 
securing new ethanol capacity 
for conversion to isobutanol pro-
duction, with their first commer-
cial plant in Luverne, Minn. “The 
future of the energy industry is 
going to be very complex, but 
much cleaner,” said Brett Lund, 
Gevo’s Chief Licensing Officer, 
General Counsel and Secretary. 
“There will be more choices, which in turn will affect everything 
from which vehicles people buy to what fuels are developed and 
refined. A variety of fuel options will give everyone more flexibility, 
more power and more chances to succeed.”

Rare Earth Drives Wind

Like any technology supplier, renewable energy companies re-
quire infrastructure, equipment and, sometimes, fossil fuels and 
non-renewable materials in their manufacturing and genera-
tion processes. As an example, Colorado’s Boulder Wind Power 
(BWP) develops advanced direct-drive wind turbine generators 
and power converters that require the use of rare earth metals. 
Molycorp, the world’s largest rare earth oxide (REO) producer 

outside of China, invested in BWP 
to ensure that the company had 
the resources it needed to grow, 
while positioning Molycorp as 
the preferred provider of rare 
earth magnets and alloys materi-
als used in BWP’s innovative drive 
train technology.

In today’s energy industry, tradi-
tional fossil fuel-based and renewable producers are often seg-
mented into two separate categories despite the fact that they 
share the same goal – to distribute energy. But this won’t last for 
much longer. As the two industries have grown, the individual 
interests of the silos are coming together and forming creative, 
and profitable, partnerships.

It’s all coming back around to the classic goal of the industrial 
revolution: increased productivity gains. It’s less about who gets 

the subsidy, grant or tax break, and more about the 
fact that if you can make something cheaper, better 
and faster, you’ll likely find a market that needs filling. 
Colorado and the greater national cleantech industry 
is the spark behind the tools, products and services 
that are saving the time, money, labor and materials 
that will not only make energy cheaper, better and 
faster, but cleaner as well.

Chris Shapard is the Ex-
ecutive Director of the 
Colorado Cleantech In-
dustries Association. In 
addition to her role with 
CCIA, Chris is an ex-offi-
cio member of Governor 
John Hickenlooper’s Ven-
ture Capital Investment 

Advisory Committee, she chairs the Colorado Office of Econom-
ic Development’s Key Industries Network Energy Task Force, and 
she was a 2013 finalist for the Denver Business Journal’s Out-
standing Women in Business Award.

 The future of the energy 
industry is going to be very 
complex, but much cleaner.“ ”

http://bit.ly/1cfv7f6
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Q.What makes your company’s technology innovative 
and/or disruptive?

Q.What was your company’s biggest challenge 
entering the energy industry? 

Q.What is your company’s greatest achievement  
so far? 

Q.What do you think represents the most exciting 
trend(s) in the energy industry?  

Q.What do you think will be the biggest change in the 
energy industry in the next 10 years? 

ENERGY 
INNOVATORS 
SPEAK

Brett Lund – Chief Licensing Officer, General Counsel and Secretary

Gevo makes a renewable product called isobutanol that can be 
used to make all of the fuels made from petroleum and many of 
the chemicals made from petroleum.

 
 

Developing the technology to make renewable isobutanol on a 
commercial, cost-effective basis.

Starting up the world’s first commercial bio-isobutanol plant.

 
 

Renewable fuels and chemicals.

 
Developing new technologies and attracting the capital needed 
to develop and commercialize them.

My grandfather entered the industry during the 1930’s and 
persuaded my father to work with him.  My father then asked me 
to join him in the industry and the rest is history. 

 
Methane emission reduction is one of the two most cost-
effective ways to reduce greenhouse gasses (GHG) and slow 
global warming.  Utilizing methane emissions by way of energy 
generation is a more cost-effective way to reduce GHG than other 
forms of energy including renewable energy. The focus should be 
on reducing emissions, not on how we do it.

 

Needing the designation of “RENEWABLE” to sell energy at an 
economic price and not having such designation.

 

Forming a collaboration with Gunnison Energy Corporation, 
Aspen Ski Company and Holy Cross Energy to get our first 
Colorado project off the ground.

Q.How did you get started in the energy industry?

Q.What is your company’s greatest achievement  
so far?

Q.What was your company’s biggest challenge 
entering the energy industry?

Q.What makes your company’s technology innovative 
and/or disruptive?

Tom Vessels – CEO

http://bit.ly/1buznY9
http://bit.ly/1gDmf8P
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ENERGY 
INNOVATORS 
SPEAK

Q.What makes your company’s technology innovative 
and/or disruptive?

Q.What was your company’s biggest challenge 
entering the energy industry?

The Lightning Hybrid Hydraulic system takes well-established 
technology (hydraulics are used in many mechanical applications, 
such as tractors) and uses it in a creative way to capture and 
regenerate braking energy on vehicles like shuttle buses and 
utility trucks. By doing so, the vehicle saves up to 40% in fuel, 
achieves eight times their normal brake life and reduces harmful 
emissions by 30 to 40%.  In addition, the Lightning Hybrids 
Hydraulic system delivers better handling and more power and 
delivers a payback in one to three years for fleets with heavy start-
stop drive cycles.

 
Lightning Hybrids entered the advanced technology automotive 
field at a time when the entire field, and more importantly the 
entire economy, were in upheaval.  In doing so, many potential 
partners and champions were focused on keeping their own 
companies afloat rather than adopting new technology that 
could move them forward in the future.  One daily challenge we 
face is the reluctance of many large fleets to take a chance on 
new technology until it has gained market acceptance.  We have 
a number of early adopter fleets and provide them with world-
class customer service in order to overcome this hurdle.  The other 
major challenge facing innovative new energy companies was 
and continues to be access to capital.

 
We’ve had eight vehicles on the road all summer proving that our 
technology works.  Additionally, our team has grown from six to 
19 dedicated people with a passion for making a difference in 
clean air and fuel efficiency.

 
Choosing one vehicle technology in the past stymied disruptive 
innovation for many years in the transportation industry.  Let’s 
not “pick a winner” here – let’s move forward with the knowledge 
that there will be a myriad of excellent solutions and that there is 
room at the table for all of them.

Tim Reeser – Founder

The technology is one-tenth the volume, twice as efficient and 
half the cost of conventional systems in operation in industry 
and power plants today.

 

We are still “entering” the energy industry as we have only one 
large commercial project at a coal plant in Colorado Springs.  Our 
principal target market of desulfurization equipment for small, 
older coal plants has been virtually eliminated in the U.S. Over 
300 of these coal plants have closed or repurposed to natural 
gas.  As a consequence, we are working on overseas marketing 
in conjunction with a number of strategic partners, have created 
derivative products that we are beginning to market to the oil 
and gas industry and to utilities as well. Our biggest challenge 
is obtaining the capital needed to rapidly respond to these new 
market opportunities.

 

If you ask me for a one-word answer I would say “survival.”  In 
fact, we have been able to do more than survive. We have moved 
a game changing (or disruptive) technology from the laboratory 
into the marketplace in less than a decade.  We did this while 
increasing revenues from a few hundred thousand dollars per 
year to over $20 million per year.  In additional we have no debt 
and have been profitable every single year.

 

In terms of the national economy and national security, the U.S. 
march toward energy self-reliance and the growing levels of 
energy exports are by far the most important national trends 
and hence the most important trends in the energy industry.  

Q.What makes your company’s technology innovative 
and/or disruptive?

Q.What was your company’s biggest challenge 
entering the energy industry? 

Q.What is your company’s greatest achievement  
so far? 

Q.What do you think represents the most exciting 
trends in the energy industry?

Dave Neumann – President and Chairman

Q.What is your greatest achievement?

Q.What do you think will be the biggest change in the 
energy industry in the next 10 years?

http://bit.ly/1aArSMM
http://bit.ly/1borrcH
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Geotech started out in 1956 machining parts for other companies.  
When the Clean Water Act became a law governing water pollution 
in 1972, the United States Geological Survey (USGS) came to us and 
asked for equipment to use in sampling groundwater.  By listening 
to our customers, Geotech evolved from a machine shop to a 
company that designs, manufactures and distributes equipment 
used for groundwater, air and soil sampling, monitoring and 
remediation to over 20,000 companies in over 100 countries.  The 
USGS is still one of our biggest customers.

 

Geotech’s biggest challenge is overcoming the lack of regulatory 
requirements in other countries.  The U.S. has been developing 
environmental protection for decades.  Many countries are in 
their infancy in terms of understanding how to protect their 
environment, not to mention prioritizing that protection.

 

The environmental industry is constantly evolving and 
opportunities abound.  Products that are made with respect for 
how they will biodegrade are becoming more available.  Products 
which are designed with safety in mind are changing the way 
businesses prioritize the safety of their employees over the cost 
of products and even how the company thinks about manifesting 
change in the organization.  Water use is being examined very 
closely for lots of reasons; drought, flooding, even climate change.  
Water is becoming recognized as an extremely valuable resource, 
perhaps even more valuable than oil.  The value of water will 
continue to drive water innovation in relation to energy as well as 
for consumption and agriculture.  

 

Water industry and infrastructure will certainly be some of the 
biggest changes. We expect to see regulation of aquifers and 
groundwater in much more structured and regulated ways.

Q.How did you get started in the Cleantech industry?

Q.What do you think represents the most exciting 
trend(s) in the environmental industry?

Q.What do you think will be the biggest change in the 
environmental industry in the next 10 years?

Q.What was your company’s biggest challenge 
entering the Cleantech industry?

Jeff Popiel – President and CEO

Q.How did you get started in the energy industry?

Q.What do you think represents the most exciting 
trend(s) in the energy industry?

Q.What do you think will be the biggest change in the 
energy industry in the next 10 years?

Advanced Energy was started in 1981 in a garage in California. 
The company was a start-up idea introducing switchmode 
power technology to the semiconductor processing market. 
The company grew in the semiconductor equipment industry 
for the next 15 years without any outside financing, and once 
the company grew to $100 million in revenues, it decided to 
go public. AE entered the solar PV market about seven years 
ago, recognizing an excellent fit between its power conversion 
technologies and the needs of this high growth market.  With 
the acquisitions of PV Powered in 2010 and REFUsol in 2013, AE 
Solar is now a market-leading supplier of power conversion and 
management solutions for solar energy generation.

 
The focus on clean energy grid integration has become 
increasingly important. The U.S. Energy Department and 
the National Renewable Energy Laboratory (NREL) recently 
announced the opening of the Energy Systems Integration 
Facility (ESIF) in Golden, Colorado where manufacturers, utilities 
and researchers will research grid integration. Advanced Energy 
is the first corporate partner in the facility, and completed a 
range of grid simulation tests on a 500kW inverter to help NREL 
commission this world-class infrastructure. Through this public-
private partnership, we are working together to enable a smarter, 
greener and more resilient power grid.

 
 
 

One of the biggest changes in the energy industry will be the 
broad deployment of storage solutions. Energy storage will 
enable residential and commercial PV system operators to store 
solar energy for use on demand anytime, even when the sun 
is not shining. Grid-scale storage systems will be increasingly 
integrated into larger PV power plants (20 MW and larger) to 
enable predictable and consistent power distribution over the 
course of any given day.  Cost effective and efficient energy 
storage systems, along with advanced utility interactive control 
suites in PV inverter controls, will enable the continued growth of 
solar energy for residential, commercial and utility markets.

Rob Masinter  – Director, Product Management, AE Solar Energy

http://bit.ly/1aArZYz
http://bit.ly/1i1pENT
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Coolerado was founded around the patents developed by our 
Chief Scientist Valeriy Maisotsenko.  He met the other founders 
of Coolerado and they worked with NREL to test and ultimately 
commercialize our innovative air conditioners. 

 

Although Indirect Evaporative Cooling (IEC) technology has 
been around for many decades, Coolerado’s technology is 
innovative because it uses the Maisotsenko Cycle (M-Cycle). 
This is a patented cooling approach that allows us to make the 
smallest and most efficient IEC on the market today. Coolerado’s 
technology can provide energy savings of up to 90%. Although 
Coolerado can provide standalone cooling, we view ourselves 
as complementary with existing technology as many of our 
customers have decided to install our equipment along with their 
existing cooling equipment.

 
Selling globally, we are excited to see developing nations primarily 
interested in efficient air conditioning as they look to address their 
expanding cooling needs. Adopting energy-saving technology 
early will help them develop more quickly.  Domestically, we 
are excited to see Congress considering the Shaheen-Portman 
Energy Efficiency bill. This bi-partisan bill demonstrates the 
recognition that energy efficiency is a good fit with both parties’ 
energy policies.

 
We expect energy resources and power infrastructure to be 
increasingly strained as the world adds another billion people 
over the next decade and billions more strive to realize the 
productivity and standard of living provided by air conditioning.  
We believe energy efficiency technologies that reduce peak grid 
stress will be critical components of a smart grid that optimizes 
capital allocation as societies are pressed to do more with less.

Q.How did you get started in the energy industry?

Q.What do you think will be the biggest change in the 
energy industry in the next 10 years?

Q.What do you think represents the most exciting 
trend(s) in the energy industry?

Q.What makes your company’s technology innovative 
and/or disruptive?

Tom Teynor – CEO

http://bit.ly/18nPjwu
http://bit.ly/19WBp4O
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     Locating in a spectacular, natural Colorado setting that our 
technology is designed to protect, has helped us attract and retain 
talented team members, inspire our customers and promote 
business development as well.  The positive return from locating in 
Colorado has been even more than we had hoped for.

Carol Sturman
President of Sturman Industries

   Why is the 
an ideal location for your  

                          energy business?

      The Rocky Mountain Region is an ideal loca-
tion for a wind energy development business.  
Excellent service from Denver’s airport allows 
for easy connections to remote project sites 
throughout the Midwest, and a high quality of 
life helps us recruit and retain excellent talent.  
The region offers low cost of living with enough 
diversity and options to allow our employees 
at all levels to find a comfortable situation for 
both families and young individuals. We are 
very happy to be located on the Front Range.

      The Rocky Mountain Region offers a great 
location to grow with a climate that is excellent, 
a diverse and well-educated workforce with 
broad range of skills and an environment that 
fosters entrepreneurship and clean living. 
Colorado, with its diverse climate, high winds 
and great solar map is a wonderful place to 
develop and test our powerful and beautiful 
active daylighting systems.

  Our engineering firm, Stewart CMF, 
specializes in process design engineering and 
process commercialization in the space of 
industrial water filtration.  The Rocky Mountain 
Region is the ideal place for our headquarters 
due to a number of factors.  These include the 
desirable attributes of livability, close proximity 
to air travel, ready access to exceptional talent, 
public/private collaboration on incubation, a 
high degree of academic talent and research in 
the water space as well as local test/validation  
sites.

Michael Rucker
CEO of Juwi Wind

Peter Novak
CEO of Sundolier

Forbes Guthrie
VP of Stewart Companies

     Rocky Mountain    Region
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           Cool Planet considered cities across the country in our decision 
regarding our headquarters location.  Denver was the clear choice for 
a number of important reasons.  The region is a center for cleantech 
companies and offers us a highly skilled workforce, a strong ability 
to recruit talent to the area and a collaborative, low cost business 
climate.   As a fast moving, renewable energy company, Cool Planet 
is already connected with Colorado through our participation in the 
Colorado Center for Biorefining and Biofuels. 

Howard Janzen
CEO of Cool Planet Energy Systems

   Why is the 
an ideal location for your  

                          energy business?

         The Rocky Mountain Region benefits from 
a highly and relevantly educated workforce. 
We also benefit from the presence of several 
world class Federal research laboratories such 
as NREL, NIST and NOAA along with premier 
research universities such as CU, CSU and 
the School of Mines. The entrepreneurial 
ecosystem here in Colorado around energy 
rivals that in Silicon Valley around information 
technology. Why would you start an energy 
technology company anywhere else?

    We located Steelhead Composites in the 
Rocky Mountain Region because of the 
incredible talent pool that lives here – or 
is eager to move here – and the growing 
ecosystem of advanced manufacturing 
companies.

       The Front Range of Colorado is a fantastic 
place to run a technology business.  It is easy 
to attract talented employees from around the 
country, because everyone wants to live here, 
next to the Rocky Mountains.  The support 
and talent we get from the great universities 
in Colorado helps us to be competitive with 
everywhere else in the country.

John LoPorto
President and CEO of Navitus Power Services

Andrew Coors
CEO of Steelhead Composites

Ed VanDyne
CEO of VanDyne Super Turbo

     Rocky Mountain    Region
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By John Metzger  | CEO of Metzger Associates and TeQuity Capital

Cleantech investors have had their ups 
and downs along the notorious Gartner 
Hype Cycle of technology adoption. The 
Hype began in 2007 when climate change 
policies and spiking oil prices convinced 
institutional venture capital firms to pull the 
Technology Trigger on clean technologies 
to the tune of $150 billion that year 
alone. Venture capitalists recognized the 
vast potential and collectively chose to 
challenge the dominant paradigm – in 
this case, the century-old power grid. One 
seven-year cycle later, you could say they 
did it, causing enough disruptive chaos in a 
moribund, flat-lining industry to establish 
wind and solar as the fastest-growing 
power sources in the world today.

Despite low market penetration and still 
distant venture-class returns, alternative 
power sources are now being adopted, 
accepted and integrating nicely onto 
the existing grid. Regulated utilities and 
independent power producers are viewing 
renewables as a viable industry, and are 
actively balancing their portfolios by 
producing and purchasing clean power.

Solar, battery and transportation fuels and 
technologies achieved the Hype Cycle’s 
Peak of Inflated Expectations in record 
time, but fell quickly into the Trough of 
Disillusionment as inexpensive Chinese 
solar panels, inflated federal financing 
adventures, ambiguous tax incentives, 
subsidies and recession drove risk capital 
investors back to the sidelines. Just as the 

cleantech industry began crawling out of 
the Trough and up the Hype Cycle’s Slope of 
Enlightenment, the discovery of domestic 
natural gas in mass quantities entered the 
market. The resulting crush in oil prices 
had a dramatic impact on the availability 
of cleantech capital.

Utilities Adopt, VCs Look Elsewhere

Natural gas has already tested the 
market’s original cleantech loyalty, but 
not before wind and solar had the chance 
to mature to the Hype Cycle’s Plateau of 
Productivity, assuming the throne as the 
first competition to coal-fired electricity 
since the nuclear era. While there are still 
plenty of incremental productivity gains 

to be had, VCs are not seeing enough 
disruptive technologies on the near-term 
horizon to continue their aggressiveness in 
the cleantech market. Fortunately, global 
market adoption, industry consolidation 
and consumer demand continue to 
swing the pendulum toward  more clean 
technologies, and it’s now the incumbent 
industries’ investment to lose. 

Where’s the Money?

The majority of clean technology 
companies are still early stage with few 
customers or revenues, yet requiring 
mega-capitalization for scale up. The big 
money is making its way back to the table, 
but now VCs are challenged by a new 
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The state of cleantech capital

Over the Hype and Up 
the Slope of Enlightenment

http:// www.gartner.com/technology/research/hype-cycles/
http:// www.gartner.com/technology/research/hype-cycles/
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generation of strategic, socially conscious 
investors. Private equity, angel and family 
groups are stepping up to fund companies 
without the 10x returns that form the 
venture model.  Cleantech companies 
that use big data, sensing, software and 
other IT solutions in power generation, 
efficiency and transportation are finding 
many of these newer investors happy to 
put in equity capital.  These investments 
help move companies toward funding 
by investment giants such as Goldman 
Sachs who is devoting $40 billion to 
cleantech over the next decade. Driven 
by policy and technology, investment 
banks, automakers and industrials like 
GE and Siemens have increased focus on 
infrastructure, manufacturing, vehicles, 
battery technologies and other long-
horizon, large-scale, massively capitalized 
corporate ventures.

Back to the Gold Rush?

Despite the last few lean capital years, the 
venture investors are back on the hunt for 
early-stage technologies and are targeting 
higher-risk/return ratios, higher profit 
margins and faster ROI timing than what 
they encountered the last time around.

Air and water analytical and monitoring 
software, operations and control 
systems, LED lighting, emissions control 
technologies, smart buildings, recycling 
and energy efficiency technologies, 
waste reduction and water management 
solutions, and other technical, money-
saving, productivity-gaining tools are 
getting more nods from VCs. In their search 
for the next prize-winning widget, they 
are understandably demanding strong 
management teams run by experienced 
entrepreneurs who won’t repeat the 
mistakes of the past. With an eye on future 
funding, IPOs and M&A, VCs are avoiding 
companies with complicated investor 
pools and tax situations, and low-margin, 
long-return horizons. 

Some of the most fundable ideas are 
coming out of Colorado’s entrepreneurial 
ecosystem of research and incubation. The 
National Renewable Energy Laboratory 

       While cleantech hype has been fueled by global warming and 
the anticipation of government policies, in certain cleantech 
segments the underlying dynamics that will drive the explosion 
of clean technologies remain in place. The devil is in the details of 
which markets and areas of innovation will hold the best venture 
potential. But I believe that investors who run from anything 
remotely cleantech today will find themselves looking back and 
feeling like those who ran from investments in the Web in 2002. Now 
that the hype is gone, we can focus on building real businesses.

“ 

”David Gold – Access Venture Partners, Westminster, Colo.

http://bit.ly/1bkycJ5
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In May 2013, Colorado Governor John Hickenlooper signed the Advanced 
Industries Acceleration Act (AI).  In what is arguably one of the most 
important economic development bills in recent memory, the AI grants 
make $14 million available in fiscal year 2014 in four different grant 
programs including Proof of Concept, Early Stage, Infrastructure and AI 
Export. The goal of the act is to grow the most promising technology 
sectors in Colorado by providing grant opportunities to energy and 
natural resources, advanced manufacturing, aerospace, bioscience, 
electronics, engineering and information technology.

For Colorado’s entrepreneurial energy industry, the AI grants can help 
support early stage innovations and proof-of-concept efforts. Later-
stage companies can use the grants to accelerate commercialization 
and increase their ability to leverage additional capital. The AI grants are 
an investment in Colorado that allows the state to attract new energy 
businesses while retaining and growing the technologies and talent 
coming out of the state’s universities and research institutions. Created 
to promote growth and sustainability in the advanced industries sectors, 
the grants will help 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. 

Learn more at: www.advancecolorado.com

Colorado’s cleantech capital resources
Advanced Industries Acceleration Act

Being able to provide client companies with access to internal funding 
pools and external resources for capital makes Rocky Mountain 
Innosphere’s incubator model unlike any other. In 2012, Innosphere 
startup companies: 
 • raised $19.1 million 
 • created 178 jobs that averaged $70,000 as annual salary

Innosphere’s Access to Capital program is developing three funding 
sources for client companies that are intended to address; specific capital 
gaps including grants for  technical milestones, working capital for pre-
SBA lending, first-in matching capital for Series A funding rounds.

Through Innosphere’s new relationship with NREL, Innosphere on-boarded 
six new client companies from the Denver metro area in 2013.

Innosphere currently provides support to approximately 40 startup 
companies with resources such as assistance with raising capital, help 
in assembling solid management teams, strategic corporate partner 
development, relationships with test and demonstration facilities, 
discounted professional service providers, and educational and networking 
opportunities.

Innosphere has two physical locations: Fort Collins, Colo., and the 
“Innosphere at CREED” office in Golden, Colo. CREED is co-located with the 
U.S. Department of Energy’s National Renewable Energy Laboratory (NREL). 

Join the Innovation Ecosystem at: www.rmi2.org

http://www.advancecolorado.com
http://www.rmi2.org
http://bit.ly/1buzx1F
http://bit.ly/1bFZXMv
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is working directly with businesses to demonstrate and validate 
commercially viable technologies. The state university system’s 
tech transfer network, combined with entrepreneurial support 
organizations like the Colorado Cleantech Industries Association, 
Rocky Mountain Innosphere, Rocky Mountain Cleantech Open 
and the Colorado Center for Renewable Energy Economic 
Development (CREED), are accelerating cleantech companies’ 
paths to commercialization  and creating merger and financing 
opportunities sooner than traditional expectations.

Cross-Industry Collaboration

The state’s established aerospace and geospatial businesses 
have become global problem solvers in areas ranging from 
natural resource mapping and conservation to erosion control 
and environmental monitoring. Advanced water recycling 
technologies from the state’s brewing industry, remediation 
systems out of mining and agriculture, energy storage and 
distribution innovations from the military, and a myriad of green 
technologies coming out of the tourism and ski industries are all 
part of the mix that makes Colorado one of the world’s leading 
cleantech clusters attracting talent, capital and companies. 

The challenging funding market of the last few years has given the 
cleantech industry the jolt it needed to get back on a realistic track 
in terms of operations, implementation, financing and growth 
strategies. And though abundant natural gas has kept petroleum 
prices down, the price of a barrel of oil is back on the rise and on a 
more rational trajectory, which is good for cleantech capitalization 
and advanced energy implementation.

Just like the auto industry that saw explosive growth followed 
by a market crash, cleantech is dusting itself off and heading up 
the Slopes of Enlightenment to the Plateau of Productivity. And, 
hopefully like the auto industry and now the Internet, we can 
look forward to years of rational, sustainable growth, producing 
and using efficient, clean energy to the immeasurable benefit of 
society, businesses and investors.

John Metzger has been working 
with venture-backed businesses for 
nearly 30 years, with his marketing 
firm, Metzger Associates, and seed-
fund TeQuity Capital in Boulder. He 
is the former president of the Rockies 
Venture Club, and has supported 
Colorado technology economic 
development in partnership with 
the CCIA, State Governor’s Office, 

University Tech Transfer System, TechStars, National Association of Corporate 
Directors, the Innovation Center of the Rockies and a variety of other venture 
capital and economic development groups.

   Transportation is fundamental to the 
societal change that cleantech investment 
is pursuing. Carbon concerns and legislation 
are the primary market drivers for electric 
vehicles and public transit. But what’s really 
exciting are the incredible advancements 
in rethinking the powertrain – that’s why 
we’re focused on the new ideas ‘between 
the key and the wheel’ which will change 
how people travel and ultimately reduce 
our reliance on oil and our emissions of 
greenhouse gases.

“ 

”David Moll – Infield Capital, Boulder, Colo.

http://toyota.us/1cI0VJU
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Investments in Colorado cleantech companies
January 1, 2012 - August 30, 2013

Company Name

Albeo Technologies 

Ascent Solar Technologies 
Biochar Solutions 
Boulder Ionics 
Ciris Energy 
Gevo 
Gravity Renewables 
Infinite Power Solutions 
Lightning Hybrids
Luca Technologies 
Main Street Power 
Prieto Battery 
RavenBrick
Real Goods Solar 
Silver Bullet Water Treatment
Simple Energy 
SkyFuel 
Solix BioSystems
Southwest Windpower 
Steelhead Compostites
Sundolier
Tendril
TerraLUX 
Xerion Advanced Battery 
ZeaChem 
Zero E Technologies 

Sector

Efficiency: Built Environment

Solar
Carbon Capture & Storage
Energy Storage
Carbon Capture & Storage
Biofuels
Small Hydro
Energy Storage
Efficiency Transportation
Conventional Power
Solar
Energy Storage
Efficiency: Built Environment
Solar
Water Technology
Efficiency: Built Environment
Solar
Biofuels
Wind
Energy Storage
Efficiency: Built Environment
Digital Energy
Efficiency: Built Environment
Energy Storage
Biofuels
Advanced Transportation

Financing Type

VC - Series C / Third round and acquisition 
by GE 
Secondary
VC - Series A / First round
VC - Series A / First round
VC - Series B and C
Secondary and Convertible
VC - Series A / First round
PE - Expansion capital and Series D
Series A
PE - Expansion capital
VC - Series B / Second round
VC - Series A / First round
Series B
Private Investment in Public Equity (PIPE)
Series A
VC - Series A / First round
VC - Bridge/Interim
VC - Series C / Third round
VC - Bridge/Interim and Series C
Series A
Series A
VC - Further / Pre-IPO round and Bridge
VC - Series B and D
VC - Series A / First round
VC - Series C / Third round
PE - Expansion capital

Amount

$8,000,000 

$11,000,000 
$1,100,000 
$4,300,000 
$37,000,000 
$106,900,000 
$3,200,000 
$15,900,000 
$2,500,000 
$4,000,000 
$200,000 
$5,500,000 
$8,500,000 
$9,300,000 
$2,500,000 
$2,000,000 
$9,800,000 
$31,000,000 
$7,700,000 
$5,000,000 
$1,000,000 
$47,800,000 
$20,350,000 
$3,700,000 
$29,000,000 
$2,700,000 

Source: Bloomberg New Energy Finance

Source: http://arpa-e.energy.gov

Company Name
Abengoa Solar
Colorado State University
Foro Energy
ITN Energy Systems
ITN Energy Systems
National Renewable Energy Laboratory
National Renewable Energy Laboratory
OPX Biotechnologies
Solid Power
University of Colorado Boulder
University of Colorado Boulder
University of Colorado Boulder

Project Name
Conversion Tower for Dispatchable Solar Power
More Options for Bioenergy Crops
Laser-Mechanical Drilling for Geothermal Energy
Advanced Vanadium Redox Flow Battery
Electrochromic Film for More Efficient Windows
Efficient Plastic Solar Cells
Solar Thermoelectric Generator 
Engineering Bacteria for Efficient Fuel Production
All Solid-State Lithium-Ion Battery 
Small-Scale Reactors for Natural Gas Conversion
Gelled Ionic Liquid-Based Membranes
Integrated Solar Power Converters

Amount
$3,875,104 
$2,090,000 
$9,141,030 
$1,724,843 
$5,991,065 
$750,000 
$589,536 
$5,997,490 
$3,500,000 
$380,000 
$3,847,270 
$1,199,988

ARPA-E Awards
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Company Name
Boulder Nonlinear Systems 
Composite Technology 
Development
TDA Research
Sporian Microsystems

Symbios Technologies
Carbo Analytics
Creative Light Source
Sinton Instruments
Skyfuel
ION Engineering
Aqwest
Aerophase
Cool Energy
Composite Technology 
Development
ITN Energy Systems

PolyNew
Light Foundry

i2C Solutions

Amount
$149,971.00 
$154,991.00 

$2,242,591.00 
$149,997.00 

$701,026.00 
$150,000.00 
$549,452.00 
$174,690.00 
$150,000.00 
$300,000.00 
$149,932.00 
$143,984.00 
$1,149,490.00 
$1,799,980.00 

$224,866.00 

$449,808.00 
$149,877.00 

$99,914.00 

Agency
DOE
DOE

DOE, EPA
DOE

DOE, NSF
DOE
DOE, DOD
DOE
DOE
DOE
DOE
DOE
DOE
DOD

DOE

USDA
DOE

DOD

Project Name
Compact, Low-power, Offshore 3D Wind Sensor
Optimizing the Cost and Performance of Composite Cylinders for H2 Storage Using a Graded 
Construction
Multiple
Advanced Ceramic Materials and Packaging Technologies for Realizing Sensors for 
Concentrating Solar Power Systems
Multiple
Simple and Rapid Determination of Total Accessible C5 and C6 Content of Biomass Samples
Multiple
Device-Physics-Accurate Cost-Effective Cell and Module Test Instruments
Development of a Low Cost Ultra Specular Advanced Polymer Film Solar Reflector
Multiple
Magnetocaloric Generator for Geothermal Heat Energy Recovery
Fast Payback Solar Water Heater
Low-Temperature Stirling Engine for Geothermal Electricity Generation
Portable Array Module for Disaster Relief and Expeditionary Operations

Demonstration of 2.5kW/10kWh Vanadium Redox Flow Battery (VRFB) Through Rationally 
Designed High Energy Density Electrolytes
Biobased and Biodegradable Impact Modifier for Completely Renewable Bioplastic
User-Centered, Collaborative, Web and Radiance-Based Lighting Simulation, Visualization and 
Analysis
A Graphene-Based Radiative Environmental Energy Harvesting Cell

Small Business Innovation Research (SBIR) Awards

Source: www.sbir.gov

http://bit.ly/1aU69PT
http://bit.ly/IgdR00
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not only to Hurricane Sandy, but other recent and unprecedented 
severe weather events such as Hurricane Irene and Tropical 

Storm Lee. I was pleased to serve on the commission, 
helping to evaluate key vulnerabilities in the 

state’s critical infrastructure system and to 
recommend actions to strengthen and 

improve the resilience of those systems.

We advised that New York adopt 
measures that promote the use of 
green and natural infrastructure 
through direct investment, incentive 
programs and education. Such an 

approach would rely in part on natural 
systems such as wetlands and dunes 

to serve as natural buffers against storm 
surges. The measures we recommended 

for New York – protect key transmission and 
distribution lines, strengthen marine terminals, build a 

modern more resilient grid that can take advantage of renewables 
– can be a model for improving energy infrastructure nationwide. 

Our climate is changing. Hurricanes batter coastal cities 
with greater force, global temperatures are rising, 
Arctic ice is melting. Droughts are longer and 
more devastating, once-a-century storms are 
becoming once-a-decade storms.

It is imperative that America hasten its 
response to climate change’s debilitating 
affect on its energy infrastructure. Our 
future depends on it. That response must 
be multi-pronged, combining protective 
measures, smarter technologies and 
energy efficiency. The pace, scale and 
scope of our responses must accelerate.

President Obama’s Climate Action Plan calls for 
federal agencies to encourage and support smart 
investment in climate resilient infrastructure. And New 
York has provided a model at the state level. 

Hurricane Sandy, which left 8.2 million people without power for 
weeks on end, cost $71 billion in total loss, according to the Federal 
Emergency Management Agency. Last November, New York Gov. 
Andrew Cuomo convened the NYS 2100 Commission in response 

“We have the  
ability and know-

how to respond to the 
vulnerabilities in our 

energy sector, but it will 
take cooperation and 

foresight.”

Reinvesting
Energy Infrastructure 
Using Technology Solutions  
       for Tomorrow

in Our

By Dr. Dan Arvizu
Director, National Renewable Energy Laboratory (NREL)

http://www.whitehouse.gov/the-press-office/2013/06/25/fact-sheet-president-obama-s-climate-action-plan
http://www.governor.ny.gov/NYS2100Commission
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The Evidence

Just in the past decade, extreme climatic conditions have shattered 
and shocked nearly every region of the country. This year, Energy 
Department’s National Renewable Energy Laboratory helped put 
together a report, “U.S. Energy Sector Vulnerabilities to Climate 
Change and Extreme Weather,” which noted that there have 
been 144 weather-related disasters since 1980 in which overall 
damages reached or exceeded $1 billion. 

America is not immune to global warming, with average annual 
temperatures across the 48 contiguous states rising approximately 
1.5 degrees Fahrenheit since the dawn of the 20th century. Last 
year, four coal-fired power plants and four nuclear power plants 
in Illinois got so hot from generating electricity in the face of 
record-breaking temperatures that they had to apply for special 
permission to discharge water that was hotter than allowed by 
the federal Clean Water Act. Two years ago, high temperatures 
and resulting high A/C demand tripped a transformer and 
transmission line in Yuma, Ariz., leading to the shutdown of 
San Onofre nuclear power plant. More than 2.5 million power 
customers in the San Diego area lost power as a result. In 2010, 
water in Nevada’s Lake Mead dropped to levels not seen since 
1956, reducing Hoover Dam’s generating capacity to 23 percent.

Lack of water has grounded river traffic and prompted some 
municipalities to ban water-intensive activities. For instance, in 
2012, the U.S. Army Corps of Engineers grounded traffic along 
the Mississippi River, slowing the barge transport of petroleum 
and coal. And reduced snowpack in the mountains of the Sierra 
Nevada cut hydroelectric power by about 8%.

Tipping Points, Intelligent Response 

Climate change is like bad compound interest – multiplying the 
returns, but in a negative way. Higher temperatures can mean 
both that electricity is in greater demand and that there is less 
water available to generate that electricity. When flooding or 

drought shuts down river transportation, it takes more petroleum 
to ship petroleum from state to state. And it’s happening when 
other sources of petroleum – from the far north and Alaska – 
are threatened by higher temperatures that are thawing the 
permafrost on which refineries and pipelines are built.

Combinations of persistent drought, extreme heat and wildfires 
are likely to create short-term peaks in demand that could reduce 
the system’s flexibility and our ability to respond to demand.

We have the ability and know-how to respond to the vulnerabilities 
in our energy sector, but it will take cooperation and foresight. 

Water – using it wisely and using only what is necessary – is a crucial 
place to start. Most renewable energy generation uses much less 
water than traditional ways of making electricity. Policymakers 
should encourage water-efficient technologies for producing 
oil and natural gas, shale gas, shale oil and coal-bed methane. 
Innovative cooling technologies can boost thermoelectric power 
generation. Increased use of non-traditional water sources, such 
as municipal waste and brackish groundwater in applications that 
are safe, can make a big difference. Capturing and re-using water 
should be maximized.

Each acre-foot of water not used eases pressure on the entire 
system. Researchers are demonstrating drought-tolerant crops 
that can be feedstock for bioenergy production. And they have 
come up with more water-efficient ways of turning that feedstock 
into biofuel. 

Given the magnitude of recent climate-related calamities, and 
the inevitability of more in the coming years, it is imperative 
that we grasp the opportunity to build a more resilient energy 
sector. That requires hardening transmission and distribution 
lines, power plants, oil and gas refineries, and offshore oil and gas 
platforms. Priority must be placed on improving grid equipment 
and operations to better manage the complex, ever-changing load 
conditions – and to increase reliability and resilience.

July 26, 2012 - Empty lots exist where a neighborhood once did in 
Greensburg, Kan., after a 2007 tornado destroyed 97% of the town. 
Greensburg now has nine LEED Platinum buildings, each using half or 
less of the energy of standard building of its type, including the K-12 
school, the city hall, the county hospital, and the biggest employer in 
town, the John Deere dealership. (Photos by Dennis Schroeder / NREL)

http://energy.gov/downloads/us-energy-sector-vulnerabilities-climate-change-and-extreme-weather
http://energy.gov/downloads/us-energy-sector-vulnerabilities-climate-change-and-extreme-weather
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At the NREL, we can help improve the grid’s resilience by inviting 
utilities in to modernize the grid through energy systems 
integration and work on microgrids. A key feature of a microgrid is 
its ability during a utility grid disturbance to separate and isolate 
itself from the utility seamlessly with little or no disruption to the 
loads within the microgrid. When the utility grid returns to normal, 
the microgrid automatically resynchronizes and reconnects itself 
to the grid in an equally seamless fashion. 

The White House Council of Economic Advisers and the U.S. 
Department of Energy recently released a report, “Economic 
Benefits of Increasing Electric Grid Resilience to Weather Outages,” 
which calls for increased cross-sector investment in the electric 
grid and identifies strategies for modernizing the grid to better 
prevent power outages. Those strategies include energy storage 
to improve system stability along with microgrids, and advanced 
communication and controls. 

Along with better technology and energy-smart policies, decision 
makers need better information in the form of data, models, tools 
and vulnerability assessments to help them understand climate 
risks.  That should include information on tipping points – the 
threshold beyond which there are irreversible changes or damages 
of unexpected magnitude. Lawmakers need to know about 
aggregate vulnerabilities that can lead to cascading impacts.

Better analysis of costs and benefits needs to be included in 
the improved data collection. Crucially, easily understandable 

information must be available on the benefits of preventing 
infrastructure damage and the economic losses due to disruption 
of energy production and delivery. Better tools and models 
can evaluate the trade-offs between various forms of energy 
production and adaptation measures. They can even show where 
adapting to climate change fits with other relevant national 
priorities.

All stakeholders – from federal officials, to utilities, to local 
lawmakers and consumers – must communicate to help ease the 
transition to a more climate-resilient energy sector. 

Disaster Recovery Proves Resiliency, Innovation

Enough focus on the problem. NREL, working together with 
private industry, has demonstrated that America can come back 
stronger than ever from regional and local devastation to energy 
infrastructure. 

Greensburg, Kan., was on a slow downward spiral in 2007 when 
a powerful tornado ripped through the town, destroying 95% 
of the buildings and homes. The town leaders made a strategic 
decision to make the town better than ever by becoming a model 
of energy efficiency. Now, Greensburg is the site of the most 
LEED Platinum energy-efficient buildings per capita of any town 
or city in the world. With the help of NREL, Greensburg now has 
nine LEED Platinum buildings, including the K-12 school, the city 
hall, the county hospital and the biggest employer in town, the 
John Deere dealership. Platinum is the best Leadership in Energy 
& Environmental Design rating given by the U.S. Green Building 
Council. Wind turbines and solar panels sprouted on prairie land. 
Greensburg’s fortunes rebounded and now it’s a tourist stop – for 
families, architects and engineers interested in energy efficiency 
and green energy.

When Hurricane Sandy pounded the East Coast on Oct. 29, 2012, it 
left in its wake devastation that affected 24 states. Utilities reported 
damage to more than 7,000 transformers and 15,200 power poles; 
two oil refineries with capacity of 300,000 barrels per day were 
shut down; and the Colonial Pipeline from the far away Gulf of 
Mexico wasn’t fully operational as a result of the power outage.

After Hurricane Sandy, the Federal Emergency Management 
Agency called on NREL to help in disaster recovery planning 
efforts among federal, state and local agencies. Two NREL 
teams supported FEMA’s National Disaster Recovery Framework, 
guiding energy sustainability efforts and ensuring the inclusion of 
renewable energy and energy efficiency in the recovery plan.

Hurricane Sandy knocked out power for a full week in parts of 
downtown Manhattan. A more distributed and resilient energy 
infrastructure can overcome those long delays. Renewable energy 

Every year, communities just like yours are devastated by tornadoes, 
floods, hurricanes and other natural disasters.

http://energy.gov/downloads/economic-benefits-increasing-electric-grid-resilience-weather-outages
http://energy.gov/downloads/economic-benefits-increasing-electric-grid-resilience-weather-outages
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can do much more than reduce greenhouse gas emissions. In the face of more and more 
extreme weather events, “islanded” microgrids that combine renewable energy with 
backup storage can keep local power going when the grid goes down. And that can save 
both money and lives.

Bringing together the right people at the right time can create a transformational change. 
In the wake of Hurricane Sandy, NREL researchers performed technical analyses on 
specific energy and sustainability issues, including analysis of the estimated lifecycle cost 
savings for residential energy efficiency investments. 

Disasters are terrible, but they also offer opportunities to rebuild using energy efficiency 
and sustainability along with stronger, more resilient towers and lines. There is a window 
of opportunity to influence the recovery efforts and to show all that is possible in a rebuilt 
infrastructure. Billions of dollars are spent each year on disaster recovery and rebuilding. 
It’s critical that we reinvest in our infrastructure using technology solutions for tomorrow.

While we hope that events like Hurricane Sandy are few and far between, we know they 
will happen. It is essential that cities, counties and utilities across the nation protect 
their key electric transmission and distribution lines, strengthen their marine terminals, 
relocate key fuel-related infrastructure to higher elevations and reinforce pipelines, and 
take other preventive measures.

It also will be in everyone’s interest to redesign the electric grid to be more flexible, 
dynamic and responsive. That should include increasing the generation from renewable, 
distributed sources and making the grid electric-vehicle ready. We can’t prevent disasters 
from happening, but we can make our grid and infrastructure systems as disaster-resilient 
as possible.

Dr. Dan Arvizu has been the Director and Chief Executive of the 

U.S. Department of Energy’s (DOE) National Renewable Energy 

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 Alliance.

On May 4th, 2007, an EF-5 tornado tore through Greensburg, Kan., destroying or damaging 95% of the town’s 
homes and businesses. Townspeople devised a plan with the help of many partners, including the U.S. Department 
of Energy and the National Renewable Energy Laboratory, Greensburg will rebuild as a model green community 
for rural America. They plan to use renewable energy to generate electricity, e.g., community-scale wind and solar 
photovoltaics with hydropower and biofuels when needed. 

http://bit.ly/19dMEkQ
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University of Colorado
The Renewable and Sustainable Ener-
gy Institute (RASEI), a joint institute be-
tween the University of Colorado Boulder 
(CU-Boulder) and the National Renewable 
Energy Laboratory (NREL), strives to ad-
dress important, complex problems in en-
ergy and expedite solutions that transform 
energy by advancing renewable energy 
science, engineering and analysis through 
research, education and industry partner-
ships.

Paul Komor, the energy education direc-
tor at RASEI and a lecturer in the environ-
mental studies program at CU-Boulder, has 
been working to make RASEI innovative. 

“It is our belief that the energy challenge 
requires a truly interdisciplinary approach 
and perspective,” Komor said. “So, in our 
research and education, we involve re-
searchers and teachers from law, business, 
environmental studies, science, engineer-
ing and other disciplines. At CU-Boulder 
we’re fortunate to have leading faculty 
and researchers in many disciplines; RASEI 
brings those folks together in a coordi-
nated and thoughtful way to address our 
energy challenges.”

Komor also said that RASEI is different from 
other university energy programs because 
it gives an understanding of energy issues 
that is both broad and deep. Rather than 
just teaching technical expertise, the pro-
gram provides an understanding of busi-
ness, policy, economics and institutional 
aspects of energy. He explained that the 

goals of the program are to establish CU 
and RASEI as the best energy education 
programs in the U.S., prepare CU students 
of today to become the energy leaders of 
the future and provide an energy educa-
tion that is visionary and pragmatic. 

He also discussed why energy research is 
critical to the Rocky Mountain Region, ex-
plaining that since tourism and outdoor 
recreation are key to the Colorado econo-
my, it is important to provide needed en-
ergy while protecting the natural environ-
ment.

“Colorado is on its way to becoming a na-
tional leader in renewable energy,” he said. 
“We need to maintain this momentum by 
improving our understanding of critical 
energy issues and continuing to advance 
sustainable energy technologies.” 

Colorado State University
The Energy Institute at Colorado State University explores the impact 
of energy use, technology and policy on all aspects of society. The In-
stitute’s objective is to broaden interdisciplinary efforts across the eight 
colleges of the university, as well as engagement with energy industry 
and government partners.  By doing so, the Energy Institute strives to 

grow research and educational opportunities within the university and facilitate adoption of innovative sustainable energy practices 
throughout the country.

The faculty at the Institute contribute to transformative research with inspirational courses and programs.  Dr. Kenneth Reardon, for 
instance, is currently working on biosensors designed to monitor environmental contaminants and toxins, as well as more efficient 
methods to purify contaminated air, water and soil.

To further support the growth of the Institute’s influence, CSU developed the Powerhouse Energy Campus as an addition to the Engines 
& Energy Conversion Laboratory.  The 65,000-square-foot LEED-certified building consists of numerous laboratories and policy centers, 
as well as start-up companies. Students and faculty at CSU will have the opportunity to interact with visiting environmental scholars, 
while the public is encouraged to participate in interactive tours and workshops. This collaborative environment will no doubt foster 
clean energy innovations that will transform the way we think about energy.

University  Profiles

http://bit.ly/1cO5mYr
http://bit.ly/1h5s9zG
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University  Profiles
Colorado School Of Mines
The Colorado School of Mines (CSM) collaborates with some of the most prominent renewable energy organizations in the country, 
including the National Renewable Energy Laboratory (NREL), the Colorado Center for Renewable Energy Economic Development 
(CREED), and the Renewable Energy Materials Research Science and Engineering Center (REMRSEC).

Alongside NREL, CSM focuses on the latest innovations in energy efficiency and renewable energy to help power homes, businesses 
and transportation.  Together they develop creative solutions to the country’s energy issues in an attempt to change the way the world 
uses energy.

With CREED, CSM works with a variety of different institutions and businesses across Colorado to encourage adoption of wind energy, 
solar energy and biofuels.  They also focus on growing renewable energy options and awareness in rural areas of the country.

Dr. Will Vaughan, Director of Technology Transfer at CSM, often works with these organizations as well as countless others to coordinate 
partnerships and opportunities to utilize CSM’s renewable energy technology.

In further efforts to establish Colorado as America’s leading center for renewable energy research and production, the School of Mines 
partners with REMRSEC to explore high-risk, 
high-payoff research.  Two promising areas of 
current research are quantum dot nanostructures 
for future generation solar cell applications, and 
next generation ionic conducting membranes 
for battery, fuel cell and other applications. 

“I think we have a great entrepreneurial base 
here,” said Vaughan, “The industry is looking for 
real world applications and they have recognized 
that our technology and research are truly 
cutting edge.” 

Currently, the Office of Technology Transfer 
at CSM is working with advanced fracking 
technologies, developing a technology to 
recycle solar cells, and creating glass from food 
waste products.

http://bit.ly/1hA3nsM
http://bit.ly/1cfv7f6
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University of Wyoming
The School of Energy Resources (SER) at the University of Wyoming (UW) was created 
in 2006 to enhance the university’s energy-related education, research and outreach.  
SER directs and integrates cutting-edge energy research and academic programs at 
UW and bridges academics and industry through targeted outreach programs.

In an effort to take advantage of Wyoming’s natural resources and to position the 
state as a global leader in sustainable energy, the SER works hand in hand with local 
energy companies and government agencies to expand Wyoming’s energy portfo-
lio.  The school has also partnered with nearby community colleges to ensure that 
sustainable energy education is available to everyone.  

Dr. Mark Northam, founding Director of the School of Energy Resources, also works 
closely with the University of Wyoming Energy Resources Council (ERC).  The ERC, 
consisting of the University of Wyoming president, high-ranking state government 
officials, and governor-appointed energy industry representatives, serves to help 
identify the most prevalent energy-related issues that should be addressed by SER 
research and outreach.

“The benefits of our plan — which will advance our knowledge and understand-
ing of Wyoming’s resources — include creating jobs in the energy sector, providing  
well-educated graduates to fill these jobs, and growth in energy-based revenue 
streams for Wyoming. It’s an important hedge against the boom-and-bust cycle that 
has typified energy development in this region for decades,” said Northam. 

With the assistance of the ERC, the SER strives to develop greater wind and solar en-
ergy technology, mine unconventional reservoirs for energy resources, and develop 
greater awareness of alternative energy options throughout the state.

http://bit.ly/1dYvPzs
http://bit.ly/HQ3ssB
http://bit.ly/HQ3ssB
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http://bit.ly/17qxizh
http://bit.ly/17PipHa
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Driving Innovation:

NREL Works to Bring Diverse Transportation Options into the Mainstream

Toward a Sustainable Future for 
Transportation

Forty years after the Arab Oil Embargo, 
gasoline prices of nearly $4 per gallon have 
become the new normal, and more and 
more Americans are starting to understand 
the value of reducing the country’s 
petroleum consumption, greenhouse gas 
emissions, and dependence on foreign 
oil. Colorado businesses and government 
agencies, along with regionally based 
research facilities such as the Energy 
Department’s National Renewable 
Energy Laboratory (NREL), are advancing 
innovations and the business climate 
needed to bring sustainable transportation 
solutions into the mainstream. Not that 
drivers will stop using oil altogether, 
but in addition to the recent surge in 

Integration of vehicles, the electric grid, 
buildings and transportation infrastructure are 
crucial to move energy savings to the next level. 
NREL’s new Energy Systems Integration Facility 
(ESIF) is the nation’s premier facility for this 
cutting-edge research.
Photo by Dennis Schroeder, NREL

domestic oil production, the nation is 
rapidly developing clean, renewable and 
affordable options for getting from point A 
to point B.

A Lifetime of Progress in Five Years 

Steady progress is being made in 
diversifying the mix of vehicle technologies, 
laying the groundwork for low- and zero-
carbon transportation. In 2008, there were 
50 hybrid and flex-fuel passenger vehicle 
models. Five years later, consumers have 
155 models to choose from, including 
fully electric vehicles. Drivers in Colorado 
and across the nation are plugging in cars 
at electric charging stations, powering 
delivery trucks with compressed and 
liquefied natural gas, running utility 
vehicles on locally produced biofuels, 
and filling the tanks of shuttle buses with 
propane. Passenger cars are getting an 
average of 16% more miles to the gallon 
than they did just five years ago.  

A “Silver Buckshot” Solution

While many people once envisioned a 
“silver bullet” solution to transportation 
energy challenges, the answer more closely 
resembles silver buckshot. A sustainable 
transportation future will require 
widespread adoption of many options, 
including alternative fuel and electrified 
vehicles, rideshare and mass transit, and 
fuel-efficient gasoline-powered vehicles. 
In addition, any dramatic decrease in 
petroleum consumption will require 
changes in medium- and heavy-duty 
vehicle technology and operations, as well 
as fundamental shifts in how light-duty 
vehicles are designed and used. 

Hybrid electric vehicles, which have 
become increasingly affordable, can now 
be found on roads across the country. 
Although plug-in electric vehicles (PEVs) 
currently command less than 1% of the 
automotive market, they continue to grow 
in popularity and are seen as crucial to 
reducing the country’s oil dependency. 
Plug-in hybrids and fully electric vehicles 
sip energy and produce little or no 

By Alex Schroeder  | Transportation Technology Deployment Manager 
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Driving Innovation:

emissions. High sticker prices, however, combined with short 
driving ranges and relatively long refueling times in plug-in and 
fully electric models, have presented barriers to more widespread 
adoption.

“Electric vehicles are an important part of the mix, but they need 
to deliver the best possible driving experience at an affordable 
cost,” says Chris Gearhart, director of NREL’s Transportation 
and Hydrogen Systems Center. “We’re getting there. Our work 
on batteries, power electronics and climate control systems is 
focused on delivering an experience that can truly compete with 
that of conventional vehicles.”

Like fully electric vehicles, hydrogen-powered fuel-cell electric 
vehicles (FCEVs) promise zero emissions, but also offer a 
significantly greater driving range and rapid refueling time.

“Toyota believes that the outstanding driving range, fast 
refueling and fuel economy afforded by fuel-cell EVs make it an 
ideal transportation solution. But to truly be environmentally 
sustainable, we believe hydrogen will need to be produced 
renewably,” says Jaycie Chitwood, future fuels and environmental 
strategy manager for Toyota Motor Sales, U.S.A. “This is why we’re 
an enthusiastic partner with NREL, using Toyota Highlander FCEVs 
for real-world testing of fueling with wind-generated hydrogen.” 

Advanced biofuels present another solution. There is renewed 
interest in examining new biomass feedstocks, biofuel blends 
that are compatible and able to ‘drop in’ to existing fueling 
infrastructure, and mid-level ethanol blends that could unlock 
more efficient and higher performing engines. 

“About 10% of all gasoline sold today consists of biofuels. With a 
projected annual supply of more than 1.3 billion tons of biomass 
feedstock, we know this resource has even more potential,” says 
NREL Fuels Performance Group Manager Matthew Thornton. 
“Right now, we’re looking at deployment opportunities for 
cellulosic ethanol and beginning R&D on drop-in biofuels that will 
work with legacy vehicles and fueling infrastructures.”

The Energy Information Administration has also projected a 
44% increase in U.S. natural gas production between 2011 and 
2040, due in large part to more economical shale gas extraction 
methods. This increased supply positions compressed and 
liquefied natural gas as an affordable and abundant alternative 
to gasoline and diesel, offering savings of up to $2 per gallon in 
some states. Fleets have taken notice of this, and sales of medium- 
and heavy-duty compressed natural gas vehicles have increased 
dramatically over the past few years. Earlier this year, Ford revealed 
that sales of vehicles with engines prepped to run on natural gas 
and propane had soared 350% since 2009.  

At the same time, traditional vehicles powered by petroleum-
burning internal combustion engines are becoming increasingly 
more fuel-efficient. NREL’s work with industry has led to improved 
engine design, aerodynamics, power electronics and thermal 

Earlier this year, Front Range Energy in 
Windsor, Colo., announced that it would 
be shifting a portion of its feedstock from 
food-based to cellulosic biomass, such as 
waste wood, in order to produce 3.6 million 
gallons of ethanol each year.

Colorado’s Roaring Fork Transportation 
Authority is operating the first natural gas-
powered rural bus rapid transit system in 
the country, which will provide efficient 
service along Highway 82 on the Western 
Slope.

The City of Fort Collins recently opened 
the state’s first DC fast charging station 
for electric vehicles, and Weld County is 
in the process of rolling out a corridor of 
compressed natural gas fueling stations.  
As of August 2013 total, the state has 315 
alternative fueling stations, an increase 
from 144 locations in 2008.   

Colorado has three longstanding Clean 
Cities coalitions that actively work with 
fleets to promote petroleum reduction.  
Clean Cities coalitions across the country 
have helped offset the equivalent of over 
five billion gallons of gasoline nationally 
since the program’s inception in 1994.

With a potential annual supply of more than 1.3 billion tons of 
feedstock, biofuels hold great potential for petroleum displacement. 
NREL researchers are exploring a variety of sources, chemistries and 
production methods, as well as infrastructure compatibility issues. 
(Pictured: Robert McCormick and Teresa Alleman)
Photo by Dennis Schroeder, NREL
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management. A large number of passenger vehicles now get 30-
40 mpg and produce fewer emissions. With more than 230 million 
gasoline-powered cars on American roads, continued refinement 
of these vehicles is at least equal in importance to developing new 
technology.

The Right Fit for Each Transportation Need

Some technologies lend themselves better to specific applications.  
Industry experts and fleet operators are working with NREL and 
other research institutions to better understand vehicle drive 
cycles and match them up to the appropriate technology in order 
to maximize fuel savings. For example, PEVs can provide an ideal 
solution for commuters who travel relatively short distances and 
have access to electric charging at home or the workplace. 

Hybrid vehicles might be the right choice for frequent stop-and-
start, in-city taxi and bus services. On the other hand, compressed 
natural gas can provide a perfect fit for fuel intensive, return-to-
base, fleet operations such as refuse and work trucks.  

“We have to look at how people are using these vehicles,” says 
NREL’s Kevin Walkowicz, manager of NREL’s vehicle Testing 
and Analysis Group. “That’s the only way to make sure that the 
technology really will deliver the greatest energy savings for a 
reasonable cost while meeting operational demands.”

Clearing Infrastructure Hurdles

Key to the deployment of all of these technologies is infrastructure 
to make refueling or recharging convenient and cost-effective. 
Grid, station and equipment limitations pose real and perceived 
barriers to widespread adoption of alternative fuel vehicles. U.S. 
Energy Secretary Ernest Moniz recently singled out infrastructure 

as a major hurdle that requires more concerted attention.

Most cars are parked about 95% of the time, usually at home or 
at work.  Ensuring access to charging at both of these locations 
can go a long way toward easing range anxiety and encouraging 
consumers to consider purchasing electric vehicles.

”While most people have the means to charge electric cars at 
home overnight, sometimes it can be difficult to power up at work 
or on the road,“ says Wendy Dafoe, NREL’s DOE Clean Cities project 
leader. “Between DOE’s new Workplace Charging Challenge 
spurring employers to offer on-site vehicle charging stations and 
the internet-based Alternative Fueling Station Locator, drivers 
soon will have more places to charge and an easy way to find 
them.”  DOE and NREL are making this station locator even more 
accessible via an iPhone app that was released in October 2013.

The market for alternative fuel vehicles has been heavily impacted 
by a chicken-or-the-egg conundrum. Until public fueling stations 
are readily available, individuals will be less likely to buy these 
vehicles. But unless more people purchase alternative fuel 
vehicles, station operators will not find it economically feasible to 
expand their networks.

Connecting Vehicles, Buildings and the Grid

Integrating energy grid, real estate and transportation planning 
through a more comprehensive systems approach presents 
enormous potential for energy savings. NREL’s new Energy 
Systems Integration Facility is being used in tandem with the 
lab’s Vehicle Testing and Integration Facility to explore interaction 
between vehicles, the electric grid, buildings, and transportation 
infrastructure in a way that will facilitate a more efficient transfer 
of both energy and information.  

Vehicle-to-grid technology makes it possible for vehicles to 
become valuable grid resources while conserving energy. Vehicle 
batteries are capable of both providing and storing energy to 
balance intermittent renewable resources, enhance microgrid 
stability, or reduce demand for grid-fed electricity at peak hours.

Shifting Demographics and Transportation Habits

Americans have driven fewer miles every year since 2005, 
something that has not been seen since records were first tracked 
in 1960. Generational gaps are emerging, with the number of 16-to-
24-year-olds with a driver’s license hitting a 40-year low in 2011.  
These shifts present opportunities for disruptive business models 
and technologies to provide both incremental and dramatic 
transformation.  Changes in priorities have helped car-share, 
mass transit, and bike-share programs flourish in communities 
previously dominated by the single-occupancy-vehicle lifestyle.

Continuing Innovation, Unprecedented Advances

Ambitious federal fuel economy goals call for an average fuel  
economy of 54.5 mpg by 2025. DOE’s cross-agency EV Everywhere 

Guaranteed access to workplace charging eases range anxiety and 
encourages more widespread adoption of electric vehicles. Stations 
such as these at NREL’s staff parking garage make it possible to 
restore batteries to a full charge during the workday.
Photo by Dennis Schroeder, NREL
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Grand Challenge initiative is pushing for R&D breakthroughs that will 
more than double fully electric vehicles’ driving range and cut sys-
tem costs by 75%. And who knows where new ventures into wireless 
inductive charging for electric vehicles, autonomous computer-con-
trolled vehicles, or transportation-oriented urban planning might 
lead? Whatever the direction, Colorado’s cleantech community, in 
partnership with research institutions such as NREL and strong in-
dustry partners, is certain to remain at the forefront.

 

Formerly senior manager for transportation    
fuels with the Colorado Energy Office, Alex 
Schroeder oversees marketing and business de-
velopment efforts for NREL’s Transportation and 
Hydrogen Systems Center.

Fuel-cell electric vehicles, such as this Toyota Highlander FCEV, can 
deliver a 300-to-400-mile driving range and 2,000-hour fuel cell 
durability. With the Wind-to-Hydrogen project, NREL is able to create fuel 
completely from renewable energy to power hydrogen fuel-cell vehicles. 
Photo by Dennis Schroeder, NREL

 The redevelopment of Denver’s 
Union Station is a leading example 
of an energy and emissions reducing 
multi-modal transportation hub that is 
spurring economic growth.  

“ 
”

http://bit.ly/1cO5ved
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Alternative energy is defying expectations. Faced with an 
uncertain federal energy policy and a domestic natural gas boom, 
the magnitude of which was largely unforeseen, many industry 
observers expected the growth of the alternative energy sector 
to slow dramatically in 2013. This prediction has not come to pass. 
Despite unexpected obstacles, strong demand for renewable 
energy is propelling the industry forward, suggesting alternative 
energy has possibly entered mainstream thinking as an important 
part of America’s long-term energy solution.

The term “alternative energy” suggests renewable energy sources 
are “the other” option — one presumably considered less often 
than conventional fossil fuels. This implication may no longer be 
warranted. Several market and policy trends are coalescing to 
create a strong demand-pull for renewable energy. Indeed, the 
strength of this pull has been 
surprising to some, with the 
sector continuing to expand 
due to relatively strong merger 
and acquisition (M&A) activity 
despite the expiration of 
incentive programs such as the 

Section 1603 U.S. Treasury cash grants and the lack of a cohesive 
federal policy articulating if and how the U.S. government will 
incentivize renewable energy in the future.

In the absence of a clear federal energy policy, state policy has 
emerged as a powerful driver of growth in the alternative energy 
sector. States are creating demand for renewable energy through 
Renewable Portfolio Standards (RPS) and stimulating development 
through “green banks” and other programs, which aim to provide 
low-cost financing for clean energy projects. Meanwhile, potential 
shifts in government policy — such as a proposed Congressional 
bill that would allow Master Limited Partnerships (MLPs) in the 
sector, as well as new financing mechanisms that appeal to a 
broader range of investor — also point to the increasing likelihood 
financing for alternative energy projects will become more 
available and affordable, thus making renewable projects more 

cost-competitive with their 
fossil fuel counterparts.

This would be welcome 
news as the sector comes to 
grips with implications of the 
shale gas revolution. Among 
them are concerns about low 

A Balanced
Energy Future:

Identifying opportunities, meeting 
challenges, delivering solutions

By Marlene Motyka
 U.S. Alternative Energy Leader and Principal, Deloitte Financial Advisory Services LLP

    For many, one thing does seem clear 
even as market conditions shift: Shale 
gas, regardless of the price dynamics, is 
here to stay and so are mature renewable 
technologies, such as solar and wind.
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natural gas prices, which are depressing the wholesale price of 
electricity and squeezing returns for renewable developers. Low 
natural gas prices, when combined with the fuel’s clean-burning 
characteristics, are also making natural-gas-fired plants more 
attractive for meeting future electricity capacity needs. As new 
U.S. Environmental Protection Agency (EPA) regulations force the 
retirement of aging coal-fired plants, it stands to reason natural-
gas-fired plants could be the preferred option for replacing 
much of this capacity — siphoning opportunities away from the 
alternative energy sector. However, recent developments suggest 
these choices are not as clear-cut as they may seem.

Power and utilities companies and policymakers are increasingly 
acknowledging the need for a diversified energy portfolio as a 
means to mitigate the risk associated with any one technology, 
to offset the potential for rising natural gas prices and respond 
to customer demands for green energy. Diversification as an 
imperative bodes well for the alternative energy sector since it 
transforms a competitive situation into a complementary one: 
More and more utilities are discovering the benefits of co-location 
and hybridization whereby conventional fuels and renewables 
can be used together.

While the alternative energy sector will need to manage the 
implications of the shale gas boom, both traditional and alternative 
power producers appear to be facing an even greater obstacle 
in the form of moderating domestic demand. According to the 
U.S. Energy Information Administration (EIA), annual electricity 
demand growth has been hovering around one percent per year 
since 2009. Although this growth is positive, it is modest, and 
there are few indications it may reverse course sometime soon.

With the size of the pie expanding very little, alternative energy 
producers are looking for ways to improve profitability and 
develop new revenue streams. Here, innovation may provide 
an answer. Continuous improvements in both technology and 
operational processes are rapidly improving efficiencies, driving 
down installation costs, and opening up channels for new service-
related offerings. Additionally, advances in storage technologies 
are allowing the sector to address intermittency, which is widely 
seen as a significant obstacle for renewables. These breakthroughs 
as well as the potential for other innovations could soon allow 
mature alternative energy technologies to attain the much 
vaunted goal of being cost competitive with new fossil-fuel-fired 
plants without government incentives.

Due to technological advances and operational improvements, 
the recoverable shale gas resources in the United States are 
estimated to be approximately 665 Tcf as of June 2013[1].  These 
breakthroughs have not only allowed the United States to become 
the largest producer of natural gas in the world, but have also put 

Pioneer Natural Resources

Many experts consider natural gas clean energy, as it is a 
cleaner burning fuel that has much less of an impact on the 
environment than petroleum or coal.

But some natural gas companies are taking it a step further. 
Pioneer Natural Resources, an oil and gas company based 
in Texas with significant operations in Colorado, is working      
toward cleaner operations, combining more efficient tech-
nology, sustainability efforts and education.

One of the biggest issues in the natural gas industry is the 
utilization of water and the push to reduce fresh water use for 
hydraulic fracturing (fracking) wells. Pioneer’s Water Technol-
ogy Team has some important initiatives to help with water 
issues including sourcing brackish water for fracking. Also, 
the company is developing environmentally sound water 
treatment and distribution procedures.

Another initiative for Pioneer’s sustainability team is natural 
gas vehicles. Currently, the company has approximately 275 
vehicles powered by compressed natural gas and hopes to 
educate the public on how natural gas can be a less expen-
sive, cleaner fuel for cars.

“The natural gas transportation fuel idea is new to most    
people,” said Tim Dove, president and chief operations of-
ficer of Pioneer Natural Resources. “Education, communica-
tion and transparency are needed to in order to glean the 
confidence of consumers and businesses to move forward 
with natural gas vehicle infrastructure.”

In addition, Pioneer has several ongoing recycling efforts, 
water cleanup initiatives and operational programs in place 
to reduce harmful air emissions.

Norton Rose Fulbright

Norton Rose Fulbright is a global legal practice with a strong 
focus on the energy industry. In their Denver office, the firm’s 
13 attorneys specialize in all aspects of energy law, including 
alternative energy, conventional energy, and the clean air 
and water acts.

L. Poe Leggette, the Partner-in-Charge at the Denver office 
and Regional Energy Head for the Americas, comments on 
what the future has in store for the firm and the natural gas 
industry.

“It is difficult planning for the long term,” he says. “We have 
to balance the hope that technology will bring costs down 
against the expectation that regulation will drive costs up.”

One of the greatest challenges that the natural gas industry 
faces, however, cannot be solved by lawyers.

“Transmission of energy from the point where it is produced 
to the point where it is used is a major issue for all sectors in 
the energy industry,” claims Leggette. “Electric transmission 
lines, oil and gas pipelines, liquefied natural gas facilities and 
vessels, and distribution systems used for transportation are 
all in need of hundreds of billions of dollars in investment in 
North America alone.”

Although the industry has many obstacles ahead of it, 
Leggette and his colleagues at Norton Rose Fulbright still 
believe that the United States will return to being the world’s 
greatest energy exporter within the next 10 years.

http://www.pxd.com
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the nation on track to potentially achieve energy self-sufficiency 
within a couple of decades.

The extraordinary abundance of shale gas is presenting challenges 
to the alternative energy sector. Low domestic natural gas prices 
are depressing the wholesale price of electricity, and in turn, 
lowering the sums renewable developers and financiers can 
obtain for PPAs. Returns are being squeezed and independent 
power producers in particular are finding it hard to stay profitable. 
Growth in the alternative energy sector is very likely to be 
constrained while gas prices remain low. 

For many, one thing does seem clear even as market conditions 
shift: Shale gas, regardless of the price dynamics, is here to stay 
and so are mature renewable technologies, such as solar and 
wind. Certain states are proceeding on this premise by embracing 
the development of both natural gas and renewables as a way 
to create a win-win for local economies and the environment. 
For example, Texas has the nation’s highest wind power capacity 
and it has also undergone an unprecedented boom in natural 
gas production aided by fracking and horizontal stimulation 
techniques. Here, low-priced natural gas and clean renewables 
are largely seen as complementary, not competing, resources to 
displace other fuels over the long term [2].

The likelihood natural gas prices will eventually rise, the need to 
meet state RPS, rapid technological advancements, and tighter 
EPA clean-air regulations all point to the need for the United States 
to maintain a diversified electricity generation portfolio. Water 
shortages accentuate this need even more. The scale of water 
use in energy production is immense, with the global energy 
sector withdrawing water at approximately the same rate it flows 
down the Mississippi River[3].  Accordingly, water scarcity is rapidly 
becoming a major constraint in constructing and operating nearly 
all forms of conventional generation as well as some renewables, 
such as biofuels, geothermal energy and concentrated solar 
power plants. In some geographic locations, it is also a limiting 
factor in the hydraulic fracturing process, which could continue to 
have implications for shale gas production. Wind energy and solar 
PV installations, however, are largely unaffected by this constraint. 
Utilities are taking heed of these trends and so are policymakers. 
Even though domestic natural gas presently has a cost advantage 
over renewables, few utilities are willing to make massive long- 
term bets on any one fuel. Even if they are willing, they might not 
be able, as regulatory commissions increasingly consider portfolio 
diversity as a factor in their approval processes.

Continuous improvements in technology and operational 
processes are radically reshaping the renewable energy value 

http://bit.ly/HQ3ssB
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chain. Blade and tower manufacturers are incorporating ultra 
lightweight materials and utilizing 3-D computer designs to 
balance durability and flexibility, thus allowing wind turbines to 
become larger and more efficient. Future improvements in solar 
technologies will likely come from improving module efficiencies, 
increasing manufacturing throughput, reducing wafer thickness 
(crystalline silicon) or the thickness of thin-film semiconductor 
layers, and developing new semiconductor materials. Additionally, 
more and more utilities and municipalities are implementing net 
metering programs, which track the amount of electricity a home 
or facility consumes and the amount it puts back into the grid. 

New and improved energy storage technologies are also 
enhancing the future prospects for renewables. Advancements 
in vanadium redox flow technology and flywheel energy storage 
systems show considerable promise to provide an acceptable 
cost/capacity trade-off. Innovation, it seems, could become 
the great equalizer, ultimately allowing mature renewable 
technologies, such as solar and wind, to reach grid parity: being 
cost-competitive with fossil fuels without government incentives. 

To read the full paper titled, “Alternative Energy Trends: Identifying 
Opportunities, Meeting Challenges, Delivering Solutions,” please 
visit www.deloitte.com/us/AETrends

Endnotes: [1] Technically Recoverable Shale Oil and Shale Gas Resources: An 
Assessment of 137 Shale Formations in 41 Countries Outside the United States, 
U.S. Energy Information Administration, June 13, 2013, p.4, http://www.eia.gov/
analysis/studies/worldshalegas/.

[2] “U.S. Wind Energy Production and Manufacturing Reaches Record Highs, 
August 2, 2013, U.S. Department of Energy, http://energy.gov/articles/energy-
dept-reports-us-wind-energy-production-and-manufacturing-reaches-
record-highs; Daniel Cusick, “Natural gas, renewable energy will power the 
future Texas grid – study,” ClimateWire, June 12, 2013, http://www.eenews.net/
stories/1059982682.

[3] “Water for Energy,” International Energy Agency, http://www.
worldenergyoutlook.org/resources/water-energynexus/.
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Brian Bolster is a managing director in 
Goldman Sachs’ Investment Banking Di-
vision with responsibility across a broad 
range of energy-related clients. He works 
with the Natural Resources Group, cover-
ing North American utility and power cli-
ents. In addition to his work in the Natural 
Resources Group, Brian has global respon-
sibility for covering companies focused on 
the clean technology sector.

Bolster’s career in resource investment 
began when he joined Goldman’s natu-
ral resources group in 1999. He began to 
spend meaningful time in cleantech seven 
years ago as ethanol attracted investment 
from the capital markets and wind energy 
became a strategic target for a number of 
European and U.S. utilities. As the business 
continued to grow in areas such as solar, 
smart grid and EVs,  Brian helped to form 
Goldman Sachs’ Clean Technology and 
Renewables Group. The group seeks to ad-
vise, finance and invest in the leading com-
panies developing technologies or assets 
in clean technology.  Unique to Goldman 
relative to other banks on Wall Street, Bol-
ster’s group co-invests in later-stage clean-
tech/renewables companies alongside 
other investors. “These cleantech compa-
nies present big growth opportunities and 
the market is very interested in growing 
businesses,” Bolster said. “But you have to 
be in the right spot for your particular in-
dustry and for your company.” 

The founding of the Clean Technology and 
Renewables Group represents part of Gold-
man’s broader commitment to the sector.  
In 2012, Goldman Sachs announced a $40 

billion, 10-year fund targeted toward in-
vestments and financings for solar, wind, 
hydro, biofuels, biomass conversion, ener-
gy efficiency, energy storage, green trans-
portation, efficient materials, LED lighting 
and transmission.

Like any industry, cleantech companies 
face challenges and, according to Bolster, 
these challenges largely vary by the mar-
ket.  For the firm’s solar energy focus, Bol-
ster is required to think globally.

“You see big competition between coun-
tries in solar markets,” Bolster said. “You 
don’t see that in some of the other seg-
ments of cleantech. Each one has its 
unique challenges.” 

Bolster cites one unifying challenge that 
underlies the infrastructure for the clean-

tech/renewable energy group at Goldman 
Sachs.

“They all involve technology,” he said. 
“When you marry technology and infra-
structure together, the problem becomes 
getting capital in a capital-constrained 
world where the technology is risky.” 

When asked about bridging the gap be-
tween new and traditional energy, Bolster 
again said that it was vital to go industry-
by-industry, company-by-company, and 
look at their motivations. 

“I see more and more large corporate stra-
tegics that are spending a great deal of 
time looking at these innovative technolo-
gies and companies because they realize 
these businesses will help provide the next 
leg of growth for them,” he said. “These 

Brian Bolster
2013 Cleantech Awards Keynote

By Jill Thompson
 Metzger Associates



2013-2014 - Innovative Energy Review 37

are huge markets, and when you combine 
huge markets with a growth business there 
is great opportunity.” 

Overall, Bolster is optimistic about the fu-
ture of investing in cleantech, although he 
does not think it will completely replace 
traditional energy anytime soon.

“I think most people realize that alternative 
energy in most markets will be a comple-
ment to what is there,” he said. “Cleantech 
will be an important part of the broader 
mosaic of energy and people will continue 
working to figure out how to integrate re-
newables rather than shut them out.”

“We believe we can play a critical role in the 
vital transition to a low-carbon future by 
helping raise capital in the public and pri-
vate markets and investing alongside our 
clients in clean technology sectors such as 
solar, wind, geothermal, energy efficiency, 
green transportation and advanced bio-
fuels,” said Bolster. “We look forward to the 
support Goldman Sachs can provide to the 
Colorado, national and international clean-
tech community.”

http://1.usa.gov/17ZIIZ0
http://bit.ly/HZhRSA
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Autowatts
Avivid Water Technology
Berken Energy
Carbo Analytics
ChemID Research
Cool Planet
Eckert Engine Company
Eco Groomer
Fabriq
Fast Ceramics
GeoVisual
Gravaton
Helios Torque Fusion
Hydrant Flush
Introspective Power
Molon Labe Designs
Navitus Power Systems
PneumatiCoat Technologies
Rachio
REbound Technologies
Solar Hydrogen
Solid Power
SpiroFlo
Steelhead Composites
Sulas Industries
Sun Etric
Superior EcoTech
Swift Tram
TeraWatt Power Solutions
WeatherCloud
Xerion

www.autowatts.com
www.avividtechnologies.com
www.berkenenergy.com
www.carboanalytics.com
www.slawna.com/chemid/index.html
www.coolplanet.com
eckertenginecompany.com
ecogroomer.com
www.fabriq.co
www.fastceramics.com
www.geovisual-analytics.com
www.gravatonenergyresources.com
www.heliostf.com
www.hdtfinc.com
www.introspect-tech.com
molonlabedesigns.com
www.navituspower.com
www.pneumaticoat.com/index.html
www.rach.io
www.rebound-tech.com
www.solarhydrogeninc.com/index.html
www.solidpowerbattery.com
www.spiroflo.com
www.steelheadcomposites.com
www.sulasindustries.com
www.sunetric.com/usa/
www.superiorecotech.com
www.swifttram.com
www.terawattgeothermal.com
www.weathercloud.co
www.xerionbattery.com

Recent Colorado startups, company 
expansions and relocations 

http://bit.ly/19WBNjH
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We would like to take this opportunity to recognize the 
Colorado Cleantech Industries Association and its members for 
continuing to keep our state at the forefront of developing the 
energy technologies of the future. Colorado’s clean technology 
companies strengthen our state and the nation by leveraging 
Colorado’s entrepreneurial spirit, abundant natural resources and 
world-class research community.

Unlike the gridlock we see in Washington, Coloradans have 
been working together to innovate and responsibly develop 
our natural resources. Our state has a successful track record for 
responsibly developing our abundant sources of both renewable 
and traditional sources of energy while also protecting the 
land, air and water that makes the West so special. We support 
this balanced plan to meeting our energy needs and think that 
Colorado’s innovative approach to energy security can serve as a 
model for the entire nation.

In the U.S. Senate we are working to create a national energy 
policy that ends our dependence on foreign oil and creates a 
stable business climate for consumers, businesses and investors. 
As a part of this strategy, we can no longer afford economic 
policies that set arbitrary timelines, which provide investors, 
consumers and businesses with uncertainty. A recent example 
was the extension last year of the wind Production Tax Credit. 
Although this was a big win for our renewable energy portfolio, 
Congress’s failure to heed our call to act sooner left investors and 
manufacturers alike in limbo, hurting Colorado businesses that 
support thousands of good paying jobs in our state and across 
the nation.

A long-term national energy policy would prevent the artificial 
economic cliffs that continue to set us back instead of propelling 
our economy forward. This is why we both support a 25% Federal 
Renewable Energy Standard by 2025. We have seen right here in 
Colorado how a robust Renewable Energy Standard can diversify 
our energy mix, create jobs and protect our environment.

A comprehensive national energy policy also needs to incorporate 
increased efficiency in the buildings in which we live and work. 
The easiest dollar to save is the one that is never spent to heat, 
cool or light our homes and businesses. As the nation’s largest 

owner of office space, the federal government must lead the way 
in building efficiency while incorporating the latest technologies 
—  many of which are being developed right here in Colorado —  
to reduce our carbon footprint.

Lastly, we must continue to reduce our dependence on foreign oil. 
This means we need to strongly support the next generation of 
biofuels and electric vehicles while promoting the use of cleaner 
burning domestic natural gas in the transportation sector. This 
will help to create new jobs here at home while ending the flow of 
money we send overseas to unstable foreign countries that do not 
have America’s best interests in mind.

Following this blueprint, we know that Colorado will continue 
to be the global leader in innovative energy solutions that are 
sustainable, secure and affordable.

u.s. senator
Mark Udall

u.s. senator
Michael Bennet

  A
   Model for National Energy Policy

Colorado
By U.S. Senator Mark Udall and U.S. Senator Michael Bennet
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