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Colorado’s cleantech industries continue driving sustainable solutions into 
the marketplace, which in turn fuel the state’s growing cleantech cluster. 
From the early years of the renewable energy movement’s spirit of visionary 
environmentalism, businesses are maturing and settling in with more 
predictable revenues, production and supply chains, and shifting from startup 
risk-and-reward chaos to the perpetual momentum of commercial success. 
Capital allocations have progressed from roll-the-dice emotional venturing to 
more experienced investors picking winners – equity-play businesses that can 
reliably forecast profitability in synergy with positive cleantech impact.

An industrial “cluster” requires enough growing businesses in a similar market 
space and physical location to recruit and retain talent. Educated, well-paid 
engineers, managers and executives don’t want to move their families for 
a job only to leave the state if that job goes away. Opportunities for upward 
professional mobility are imperative, and we’ve got them – Colorado’s workforce 
may represent one of the world’s deepest cleantech talent pools.

Workforce Impact

Colorado enjoys some of America’s strongest employment 
numbers, with substantial contributions from cleantech. Utilities 

and manufacturers are adapting to advancing clean energy economies, and 

Cleantech 
Impact

From Cleantech Vision to Sustainable Market Solutions

By John Metzger  | CEO,  Metzger Albee Public Relations

We’ll never give up on saving the planet. We’re just doing it with more pragmatic, market-driven solutions that 
are delivering both environmental sustainability and measurable success.
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along with the first generation of emerging growth companies, many are hiring.

Few companies have weathered the winds of change as well as Tendril. No longer a 
startup after 10 years, the Boulder smart-grid pioneer pivoted from connected-home 
hardware company to software-as-a-service provider of big data energy intelligence for 
utilities and ESMs (Energy Services Management companies). Tendril has fought its way to 
steady revenues and a stable workforce.

“As one of the longest-standing cleantech companies in Colorado, we’ve matured through 
hiring and layoff cycles,” said Chief Operating Officer Chris Black. “We started out as 
an Internet-of-Things smart-home device maker burning lots of cash and generating 
excitement, but not enough revenue. The recession, oil prices and slow adoption rates 
were big let-downs, but we’ve come out the other side as a profitable software company.”

Today, “Tendril 2.0” is a complete refresh of everything from its powerful technology 
stack (which doubles as a recruiting tool for the best and brightest programmers), to a 
complete retooling of operational and HR processes. “We have at times been the fastest 
growing and fastest shrinking company in Colorado,” said Black. “Today we have the best 
and happiest employees anywhere.” 

From a high of 220, down to as low as 50 and now back up to nearly 100 high-profit 
employees, the company’s enlightened management is paying dividends. Laser-focused 
policies around culture, technical excellence and customer satisfaction make employees 
feel empowered and trusted. “Our turnover rate is very low, and in addition to career 
growth opportunities, everyone knows we’re having an impact on saving the planet,” 
said Black.

“Tendril is a great example of a startup surviving, then maturing into a nationally recognized 
employer of choice,” said CCIA Executive Director Chris Shapard. “Our established cleantech 
talent base gives employers the luxury of longer hiring horizons, and more candidates with 
specialized training.”

In addition to advanced-degree recruits, the need for trained technicians parallels maturing 
industries. In cleantech, a shining example is Ecotech Institute, the nation’s first trade school 
that prepares students for careers in renewable energy with programs in wind technology, 
solar technology and five other degrees. “More cleantech companies are on their feet now, 
and this growing infrastructure needs technical specialists,” said Ecotech President Chris 
Gorrie. “Working on wind turbines and solar installations requires special skill sets that can 
be developed and certified with our rigorous two-year programs.” New additions to the 
school’s course offerings include a power utility technology degree program, which focuses 
on high-voltage electrical generation and transmission, and an online business program, 
with an emphasis on sustainability.

Ecotech’s Aurora campus attracts a diverse mix of students, some who already have 
education in other fields, some who are right out of high school and some who are looking 
to launch a second career. The school’s career services department works with a number 
of large utilities, manufacturers and even smaller companies like rooftop solar contractor 
Namaste in Boulder to achieve an almost 80-percent job placement rate.

“We have the happiest 
employees anywhere – 
everyone knows we’re 

having an impact.”
– Chris Black,  

Chief Operating Officer, 
Tendril

2 
0 
1 
5
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“A renewable energy future means more distributed power 
and more skilled jobs as utilities import new power sources to 
the grid,” said Shapard. “Ecotech is preparing for that growth 
by training the workforce of the future today. High school 
and college students are very interested in environmental 
sustainability, and the training opportunities for well-paid, 
stable careers that can have this kind of impact are very 
appealing.”

Economic Development 
Impact

The Governor’s Office of Economic Development 
has a high success rate in recruiting companies to Colorado. 
You just can’t beat the lifestyle, and Colorado’s generally 
business-friendly climate. And there’s that talent pool…

Renewable fuel and bio-ag chemical company Cool Planet 
is a great example of the kind of cleantech business that has 
found a new home in Colorado. Originally based in Southern 
California, the company conducted an exhaustive search and 
decided to move its global headquarters to Colorado two years 
ago. “We narrowed our choices to Denver and Houston, the 
two best cities in the country for traditional and renewable 
energy,” said CEO Howard Janzen. “What won us over to Denver 
was the talent we found coming out of the universities, NREL 
and the established companies. There is already a wonderful 
workforce in place that understands energy. On top of it, we 
can recruit around the world – people are willing to move here 
because of the lifestyle and the opportunities for career growth 
and mobility.”

Further testament to the company’s value proposition is 
the quality of investment it has attracted. Google is a top 
shareholder, and Cool Planet fits their criteria for investing 
in game-changing, paradigm-shifting technologies that can 
change the world for good. “What investors see with Cool Planet 
is the ability to sequester CO2 from the atmosphere via non-
grain biomass, and turn that into high-octane transportation 
fuels and a valuable carbon-sequestering soil amendment 
called CoolTerra™,” said Janzen. “We have the potential to not 
just mitigate climate change, but to actually reverse it through 
our CoolTerra product.” That’s a big, hairy audacious goal 
happening right here in Colorado, with some of the best people 
in the world on the case.

“Colorado was settled by pioneers who cared 
about their quality of life,” said Colorado Gov. John 
Hickenlooper. “The people here today feel the 
same way, and are tenacious about protecting the 
environment. This ethic is embedded in our workforce 
and our economy.” The data backs him up: Colorado 
was the first state to pass clean energy standards 
by the ballot. We’re 6th nationally in cleantech job 
concentration, 3rd in cleantech venture capital 
investment, and our federal labs make us number 
one in the world for cleantech research.

Entrepreneurs fuel this dynamism, making Colorado 
a top choice for millennials. “With younger workers 
comes a different value system,” said Hickenlooper. 
“They’re all about startups, innovation and everything 
green. Colorado has become a mecca for millennials 
and their lifestyle – Denver now has more live music 
venues than Austin or Nashville.”

We’re a cleantech startup magnet, especially in 
advanced manufacturing where high-paying careers 
are created. “We want to make sure these companies 
have access to capital,” said Hickenlooper. “Our 
Advanced Industry Grants Program is going hog wild.”

He notes that many of these jobs don’t require 
college degrees, supporting the need for more 
training, certification and apprenticeship programs. 
“For employers to target the best talent, we can tie 
this type of skill development and job experience into 
a central ‘cyber vitae’ database that tracks candidates 
as they pick up qualifications above and beyond the 
traditional degree-based selection system.”

With so much to offer, it’s no wonder millennials are 
arriving in droves: the lifestyle, and the chance to get 
paid for something they believe in.

Governor John 
Hickenlooper
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Environmental 
and Social 
Impact

Part of the cleantech evolution is 
the impact it’s having on society and 
consumer behavior. For instance, when 
confronted with the fact that it takes 
2,700 liters of water to make one cotton 
tee shirt, today’s consumers see an 
unacceptable problem that needs fixing. 
Companies are now defining the very 
core of their existence – their brand – on 
helping to solve such problems, and the 
mass market is responding in kind by 
choosing brands that reflect this shared 
value of environmental stewardship.

One of the best-known brands leading 
the cleantech charge is Patagonia. 
The California outdoor apparel maker 
has taken on full corporate social 
responsibility for the impact it has 
throughout its supply chain, from 
cotton fields and water sources to 
manufacturing and recycling on the 
road to retail. Customers love them 
for it, and trust Patagonia to put their 
money where their mouth is, taking 
every step and taking every risk toward 
sustainability.

“Processing textiles and apparel 
requires huge amounts of energy and 
water – and both are in crisis,” said 
Patagonia CEO Rose Marcario. Last 
year, Patagonia invested in a Colorado 
company to begin reducing the water 
used in clothing production, and to start 
setting new standards within the world’s 
vast textile industries. Littleton-based 
CO2 Nexus has developed a mechanical 
platform and chemistry called the 
TERSUS Solution that replaces water 
with liquefied carbon dioxide in the 
textile cleaning, disinfecting and coating 
process. Patagonia believes in the 

potential of TERSUS enough to have made a strategic investment in the company, 
and to begin integrating the technology into their processes.

“Most textile manufacturing takes place overseas, as the amount of water and 
downstream waste would be unacceptable here in the U.S.,” said CO2 Nexus CEO 
Richard Kinsman, whose TERSUS Solution recently received a Colorado Advanced 

The TERSUS solution replaces large amounts of water  
and energy with liquified carbon dioxide.

E A R T H
E N E R G Y
E N V I R O N M E N T

MINES.EDU
®



8 2015-2016 Innovative Energy Review 

Industries Grant. “TERSUS’ sustainable processing solution 
uses zero water, less energy, and could help bring jobs and 
manufacturing back to America. Patagonia is the perfect partner 
for us.”

Perhaps the most significant impact that cleantech is having 
on society is the “quiet revolution” taking place in thousands 
of businesses where a cleantech consciousness has infiltrated 
nearly every policy and process. Wells Fargo & Co. may be all 
about financial services, but its business strategy is completely 
aligned with this philosophy. The company’s enterprise-wide 
environmental journey started 10 years ago, focusing on the 
basics that we’ve come to expect with large corporations such 
as recycling and other energy-saving tactics. Wells Fargo’s 
environmental manifesto became more sophisticated in 2012, 
starting with a focus on real estate. The company’s building 
footprint covers 100 million square feet, and it now has the 
most LEED-certified building space of any financial institution 
in the world.

“We’ve taken enterprise environmental stewardship to new 
levels, well beyond the traditional operational goals of reducing 
energy consumption and water waste, and looking for savings 
deep into our supply chain,” said Ashley Grosh, Denver-based 
Business Initiatives Manager for Environmental Affairs at Wells 
Fargo. “We are now very proactive in lending to green building 
projects and cleantech businesses, and have become the 
largest lender in tax equity financing for large commercial solar 
projects.” One of the first of these was with the large solar farm 
at Denver International Airport.

Grosh was instrumental in creating another signature program, 
the Wells Fargo Innovation Incubator in partnership with 
NREL. The goal is to help more cleantech companies test their 
technology in the lab and get it into the commercial marketplace 
as quickly as possible. Wells Fargo is a big company, making a big 
cleantech impact in Colorado, and setting an example for other 
large companies around the world.

Global Impact

As cleantech develops in the U.S., one of the 
ways to measure Colorado’s reach is to see how 

our companies are influencing the integration of renewable 
resources and helping to improve living standards globally.

Nokero Solar’s simple product line of solar lamps and chargers 
is making a difference in the lives of millions of people in Third 

World countries. The simple act of replacing millions of 
kerosene lamps (thus the name: “No Kerosene”) not only 
can improve respiratory health and cut costs for the 1.3 
billion people living off the grid, but it can save lives: it is 
estimated that one million people die each year in fires 
started by kerosene lamps. “People may spend $30 a year 
on kerosene, and our entry solar light represents a one-
time cost of $6,” said Chief Marketing Officer Nathan South. 
“It pays for itself in a couple of months, and that extra money 
can make a real difference in peoples’ lives in developing 
countries.”

About half of these folks have cell phones, “but nowhere 
to charge them,” said South. “With our product, they can 
charge their phones without having to go into town and pay 
someone with a generator. Incremental improvements like 
this have real impact.”

Nokero sells individual units but most of their sales are with 
international distributors, non-profits, NGOs, disaster relief 
and humanitarian organizations that help distribute these 
simple, cost-effective tools to people who really need them.

In addition to small-scale solar technology, fuel cells are 
proliferating quickly around the world as well. Fuel cells 
convert chemical energy, usually from hydrogen, into 
electricity. They are used in applications such as residential 
power, forklifts and a host of industrial applications, but 
haven’t caught on as fast in the U.S.

You don’t think of Boulder as a manufacturing town, but 
that’s where some of the most sophisticated fuel mixture 
components – the fuel injectors or “carburetors” that make 
fuels cell work – are built for just about every type of fuel 
cell in use today. “Most of our sales are overseas, with 
Korea being our number one customer,” said Vairex Air 
Systems CEO Ski Milburn. “We’re really proud of our little 
manufacturing facility here in Boulder. We’ve developed the 
reputation for making the highest performance air systems 
that can be found anywhere, and we have customers visit 
us from all over the world.”

Another Colorado Advanced Industries Grant recipient, 
Vairex exports 100 percent of its production out of state, 
and yet every penny comes back to Colorado. “We’ve carved 
out a niche, and today most of the fuel cell makers in the 
world use our blowers. For such a small company, we have 
an incredible market share.”
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Fuel cells will catch on in the U.S. – especially in the automotive market – and Milburn 
welcomes what the future is promising. In the meantime, Vairex is a poster-child example 
of Colorado’s cleantech impact on global markets, technical innovation and high-profit, low-
impact manufacturing.

Cleantech in Colorado has become so much more than environmentalism and impact 
investing. We’ll never give up on saving the planet. We’re just doing it with more pragmatic, 
market-driven solutions that are delivering both environmental sustainability and 
measurable commercial success. Thanks to the lifestyle, national labs, universities, a diverse 
investor community, a supportive state government and organizations like CCIA, our 
maturing cleantech community is hitting its stride and making an impact on every aspect of 
Colorado’s economy.

     John Metzger has worked with growing businesses through his Boulder-based marketing 
firm, Metzger Albee Public Relations, for nearly 30 years. He is former president of the Rockies 
Venture Club, and has supported Colorado technology economic development through the CCIA, 
Governor’s Office, University Tech Transfer Offices, TechStars, the National Association of Corporate 
Directors and other organizations.

Nokero’s solar lamps 
and chargers are making 

a global impact – and a 
big difference in the lives 

of millions of people in 
developing countries.

2 
0 
1 
5
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Clean energy and energy efficiency technologies have never 
been better positioned to make big strides in the energy 
economy. Generation by wind and solar resources have never 
been higher, and the gap between renewable electricity price 
parity with traditional generation is shrinking or, in some 
cases, non-existent. Non-traditional transportation options 
are transitioning from futuristic concepts, to real-world market 
applications. Investment is also slowly returning to the sector 
with a renewed focus and more strategic players. 

With all these wins for clean energy, an opportunity still exists not 
only in energy generation and distribution, but also in reducing 
consumption. Energy efficiency technologies have historically 
faced the least amount of adoption barriers, due to generally 
lower investment costs and short payback periods. For those 
risk averse, efficiency plays have been a safe haven. 

Buildings represent approximately 41 percent of annual energy 
consumed in the United States1 and account for nearly 50 
percent of our national greenhouse gas emissions2.  This is the 
single largest contributor to carbon emissions—and it comes 
at a high price. Annual energy costs for commercial buildings 
alone are approximately $200 billion2. 

Innovations in efficiency technologies and design principles 
could have a big impact on building owners’ bottom line and 
the overall climate consequences. If buildings in the United 
States increased efficiency by merely 10 percent, it would be the 
equivalent of taking about 30 million vehicles off the road2. The 

opportunities for new efficiency solutions are spurring the 
formation of startups to commercialize these technologies. 
Everything from fenestration and day lighting, window 
heat and light controls, building management systems, 
HVAC, physical buildings materials and more, are being re-
imagined and engineered to tap into the potential energy 
and cost savings. 

While there is a lot of opportunity, there also are a great deal 
of competition and challenges for small startup companies 
researching, demonstrating and commercializing these 
technologies. 

Roadblocks to 
Commercializing Technology 

At the earliest research and development phases, many 
companies receive funding from universities and other 
research institutions, as well as government grants or 
private angel investment funding. Technologies that show 
promise at the lab-scale often seek outside investment 
capital to prove out their technology through a prototype 
or pilot demonstration. 

For many hardware companies, this transition can prove 
highly capital intensive and results in what is often referred 
to as the technology valley of death. The technology is still 
unproven and is often too risky to attract venture capital. As 

Reinventing the 
Built Environment

Overcoming Roadblocks to Commercialization

By William Farris  | Associate Laboratory Director,  Innovation,  
Partnering & Outreach at the National Renewable Energy Laboratory
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September 3, 2013 - The sun rises over the 
downtown Denver skyline.  

(Photo by Dennis Schroeder / NREL) 

a result, many promising technologies often fall to the wayside 
and are unable to progress beyond the prototype stage. 

If a startup company does manage to obtain the funding necessary 
to complete a proof of concept, the next hurdle is realizing the 
market demand and scalability of the product. Gaining early 
customer adopters and creating the infrastructure necessary to 
scale manufacturing and distribution of the technology are key 
milestones during this stage. 

Large amounts of capital can be needed to facilitate company 
growth, resulting in the second valley of death: commercialization. 
Gaining your first customer without having paying customers as 
validation is hard in itself. On top of that is the difficulty of actually 
meeting initial customer demands, if you are able to build a 
customer base. Transitioning from limited- to high-volume 
production requires scalable infrastructure, but you first must 
have revenue or investment to build this out. Combined, these 
challenges often mean the end for many startups that cannot 
make it across the commercialization valley. 

Bridging the Gaps

Because of the barriers to commercialization faced by startups, 
many support programs have been designed to assist and 
smooth the commercialization process. Incubators and 
accelerators help to foster startups and connect them with 
resources necessary for growth. Still, it remains tricky to find 

the right mix of access to expertise, facilities, and capital to 
really create a sustainable business that can successfully 
bring a technology into the market.  

A novel solution to this commercialization problem is being 
piloted through the Wells Fargo Innovation Incubator, or 
IN2, which is designed to uniquely bridge the valleys of death 
faced by young technology startups. The program is made 
possible by a pioneering Agreement for Commercializing 
Technology (ACT) between Wells Fargo and the Energy 
Department’s National Renewable Energy Laboratory 
(NREL), which is facilitating the development of innovative 
clean energy technologies for use in commercial buildings. 

Over five years, the Wells Fargo Foundation will contribute 
$10 million to establish the IN2  program, which is co-
administered by NREL. Regional and national incubator 
and accelerator programs, along with university groups, 
recommend and identify companies to apply to the IN2 
program. Those accepted into the program are provided 
up to $250,000 in grant funding. This non-dilutive capital is 

With all these wins for clean energy, an 
opportunity still exists not only in energy 
generation and distribution, but also in 

reducing consumption.  
~ Bill Farris
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primarily used for technical assistance to help startups meet 
key technical development milestones as well as business 
development services and needs. Utilizing the unique 
capabilities, facilities and expertise of NREL during this process 
will be key to supporting these startups as they overcome the 
technology barriers to commercialization. 

Companies that successfully make it through the technical 
milestones may have the opportunity to pilot their technology 
within the walls of Wells Fargo, which has nearly 100 million 
square feet of real estate around the world. Pilots will not only 
provide real-world technical validation but could help these 
companies gain vital first customers. 

The IN2 program serves a key function to the market by 
helping to de-risk these early-stage technologies and make 
a successful entry into the market. The technical work done 
by NREL will serve as a foundation for further technology 
development or validating the performance of the technology. 
This can help companies find customers and attract capital. 
Any remaining project funding provided to awardees can be 
used to support the business in non-technical areas such as 
IP, marketing and new hires. 

Wells Fargo is uniquely positioned to fund this program 
because of its $100 million corporate commitment to 
sustainability efforts, interest in the built environment due 

October 28, 2014 - Ashley Grosh, Wells Fargo, and Richard Adams announced the Wells Fargo Innovation incubator and 
Partnership with NREL at the 27th Industry Growth Forum in Denver Wells Fargo presented a check for $10 million to NREL to 
administer the program. (Photo by Dennis Schroeder / NREL) 

http://www.ravenwindow.com
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to its vast footprint, significant lending 
and investment portfolio providing 
more than $37 billion in environmental 
finance activities since 2012, as well as 
an existing relationship with NREL. Wells 
Fargo has been a continuing sponsor 
of the NREL Industry Growth Forum, 
another vehicle designed to support 
clean energy startups by connecting 
them with receptive sources of capital. 
This relationship was the foundation 
that spurred the desire for further 
collaboration. The unique public-private 
partnership that resulted utilizes both 
partners’ resources to effectively impact 
the key challenges facing startups. 

The program is designed as an open 
source platform, meaning it makes 
transparent the players in the process 
and the milestones being achieved by 
the companies, so the broader public 
can follow the progress. Currently the 
program is focusing on commercial 
building efficiency technologies and might 
expand to new areas such as generation 
and/or residential building technologies. 

With programs such as IN2 and other 
similar programs that seek to address 
significant gaps and challenges in the 
clean energy space, we will find ourselves, 
as a nation, that much closer to achieving 
a sustainable energy economy. NREL is 
proud to be a leader and contributor in 
this exciting and transformative period.

  

Bill Farris is in charge of NREL’s 
Innovation, Partnering, and Outreach 
Directorate. In addition to leading the 
lab’s internal and external communication 
and outreach, Bill directs NREL’s efforts 
to accelerate commercialization and the 
transfer of laboratory technologies to the 
marketplace.
Resources:  
1 http://www.eia.gov/tools/faqs/faq.cfm?id=86&t=1  
2 http://www.epa.gov/statelocalclimate/local/topics/
commercial-industrial.html

Geotech Makes Manufacturing Jobs Cool Again 
Founded in the 1950s, Geotech Environmental Equipment has adapted with 
the times. After the 1978 Clean Water Act, Geotech made the shift from 
specialty machine shop to become one of the nation’s first environmental 
equipment manufacturers.

Today, Geotech’s 125,000 square-foot Denver plant defines the promise of 
American manufacturing. “Our focus has always been on creating new jobs 
and keeping them here,” said Geotech President and CEO Jeffrey Popiel. 
“We’ve been in ‘cleantech’ since the beginning, and were one of the first CCIA 
member companies.” Geotech employs 115 people and exports equipment 
to more than 100 countries. Fortune 100 companies, including environmental 
engineering, oil and gas, mining and military, use Geotech products to be 
clean and clean the environment. In addition to their core business, Geotech 
opened their doors to the World Trade Center Denver after the organization 
moved out of their namesake towers earlier this year. This unconventional co-
working arrangement has allowed the WTC Denver a chance to plan the next 
stage in their growth while giving Geotech additional exposure to international 
trade groups and visiting dignitaries.

With the 2008 downturn, Geotech had to reevaluate its business model. “By 
looking into our own community and around the world, we found ways to 
diversify with new products and markets,” said Popiel. 

The Great Recession also pushed Geotech to develop a stronger local network 
with regional customers and suppliers now making up a large portion of their 
business. “Part of our philosophy is to look for every opportunity to integrate 
our sales and supply chains within the Colorado community, whether it’s 
selling components, sourcing parts, acquiring companies or collocating 
emerging businesses within our manufacturing environment,” said Popiel. 
Geotech has evolved into a collaborative innovation center where product 
development, injection molding, thermosplastic extrusion and contract 
manufacturing collide with good old-fashioned design, manufacturing and 
distribution of products that are in demand.

Success allows Popiel to focus on his passion: inspiring Denver students to 
consider manufacturing careers, which he believes is fundamental to a solid 
middle class. “The perception is that the ‘dirty and dumb’ jobs have gone 
overseas. But the reality today is that skilled manufacturing is coming back to 
America. You can see it at our Denver plant with our 3D printing technology, 
Computer-Aided Design and machining. By engaging with local schools, we’re 
able to show kids how cool and rewarding a manufacturing career can be, and 
we, in turn, get to grow our future workforce.”
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From the National Renewable Energy Laboratory (NREL) to 
the National Oceanic and Atmospheric Administration (NOAA) 
and National Center for Atmospheric Research (NCAR), most 
people are aware of the elite federal research programs 
headquartered in the Rocky Mountain Region. But many 
may not realize the impact that our universities have on the 
economy, workforce and the environment on a global scale.

Besides filtering graduates into the labs and companies 
around the country and around the world, the Colorado 
university system and technology 
transfer programs employ unique 
and innovative methods to create a 
stronger impact than ever before. 

Colorado State University’s
CSU Ventures program fosters 
entrepreneurs and connects them 
with the research, funding and other 
resources that they need to move 
from the academic to the commercial 
marketplace. To accelerate and 
improve the process, CSU is 
developing The Venture Center, an 
organized approach to directly helping 
companies reach their potential after 
initial research is conducted at CSU. 

“Entrepreneurship isn’t linear – it’s opportunistic,” 
said Jeremy Nelson, director of licensing and business 
development at CSU Ventures. “We are incubating a variety 
of concepts and companies ranging from organic farming 
to smart grid technologies that are of critical importance 
today. Everyone needs different tools, and The Venture 
Center is helping us to formalize our toolkit.”

Even though The Venture Center is new, it is helping foster 
new research projects and developing them into companies 

Rocky Mountain 
Research Institutions
…Making an Impact Well Beyond Their Campuses

By John Metzger  | CEO,  Metzger Albee Public Relations

Jeremy Nelson of CSU Ventures: “Entrepreneurship 
isn’t linear – it’s opportunistic.”
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that stand to make a tremendous 
impact on world economies and the 
environment. For example, one recent 
project is Nexus Bio Energy, an organic 
recycling process for feedlots that uses 
a highly innovative reactor technology 
to turn animal products to energy 
and then to soil. Like most university 
incubation and tech transfer programs, 
CSU Ventures tracks their progress on 
a variety of levels including companies 
and jobs created, royalties and grants 
received, and number of invention 
disclosures and licensing deals.

The University of Colorado Boulder 
is also working to make a major impact 
on the global community. With the 
launch of the Sustainability, Energy and 
Environment Complex (SEEC) this year, 
many of CU’s energy and sustainability 
programs will be in a dedicated area 
where professors and students can 
“bump elbows” and share ideas.

Locally, researchers at CU are working 
with national organizations to measure 

the methane emissions as a result 
of livestock, mineral extraction and 
other sources. Researching this multi-
source issue and finding balance points 
between production and methane levels 
are leading to solutions that will have a 
tremendous impact on the reduction 
of greenhouse gasses and local air 
quality. On the other side of the world, 
CU researchers are measuring the 
snowpack in the “High Asia” mountain 
region. This assessment will be crucial in 
helping to forecast the future availability 
and vulnerability of water resources in 
the region. Such data ultimately will 
provide a better understanding of the 
timing and volume of runoff in the face 
of climate change. 

When it comes to measuring the 
impact of the SEEC program, faculty 
lead Jim White sees the snowball effect 
of research. SEEC programs currently 
receive $40 million in external research 
funding and 90 percent of that is spent 
within Colorado. But that $40 million 
doesn’t tell the whole story. According 

to White, that money multiplies to $100 
million or more when measured by its 
longer-term impact within the state and 
local communities.

“SEEC is central to the future of 
sustainability research and education 
at CU,” said White, who also serves as 
the director of the Institute of Arctic and 
Alpine Research (INSTAAR). “I am excited 
for the next 10 years, and proud of the 
efforts that CU is putting forward.”

The Colorado School of Mines 
focuses on industry partnerships and 
industry funding to help solve problems 
facing the energy and water industries. 
This approach has led the school’s 
Tech Transfer Office to obtain a record 
number of disclosures (46) and deals 
(11) in the last year.

Though one of the region’s smaller 
research programs, CSM is making a 
major impact on issues that are affecting 
the oil and gas, mineral extraction, 
water and battery industries. 

Jim White of CU-Boulder’s Sustainability, 
Energy and Environment Complex (SEEC) – 

the snowball effect of research.

The Colorado School of Mines is breaking 
records in Tech Transfer deals and 
disclosures.

®
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“Before this tech transfer program, Mines did not have an 
entrepreneurial culture,” said Will Vaughan, director of the 
Colorado School of Mines Tech Transfer Office. “We’re an 
engineering school, and if you give engineers a chance to get 
their work out into the market, they’ll take it.”

“We’re able to make it easy for companies to work with us, and 
to attract industry grants for proof-of-concept funding,” said 
Vaughan. Some of these projects have included a new steel 
stamping method, and several fracking patents. “Further than 
that, the School of Mines is looking to expand in bio and nuclear 
power, as well as to attract more graduate students and build 
research infrastructure while maintaining the intimacy of the 
school,” according to Vaughan.

Just north of Colorado’s Front Range, large wind turbines provide 
hands-on education and research opportunities for University 
of Wyoming students in Laramie. The School of Energy 
Resources (SER) focuses on innovative energy development 
in one of the nation’s primary regions for oil and gas drilling. 
SER was created in 2006 and measures itself along a number 
of objectives. These include the advancement of state-of-the-
art Wyoming energy-related science, technology and economics 
research, critical workforce development, and enhancing 
relationships with regional energy organizations to optimize 
Wyoming’s energy portfolio. UW recently joined the Center for 
Advanced Energy studies that includes Idaho universities and 
the Department of Energy Idaho National Lab.

“We maximize outcomes by integrating state-of-the-art 
technologies to solve major issues facing the energy industry,” 

said UW Director of Academics Don Roth. “We have 
established highly successful workforce-focused academic 
programs and have several exceptional interdisciplinary 
research initiatives. We’ve developed groundbreaking 
approaches to optimize production from unconventional 
gas and oil reservoirs that do not flow at economically 
feasible production rates. We are developing vital value-
added alternative uses for energy sources, as well as 
synergistic hybrid energy systems and power management 
approaches that mitigate the problems with variable power 
supply.” A major thrust of SER also includes outreach to 
the public and industry. “We are committed to maximizing 
connections between SER-affiliated research, academics 
and stakeholders in the state and region.”

These academic institutions are taking bold steps that 
make for big advancements in clean energy. Further 
collaboration and cooperation among these Rocky 
Mountain region institutions are bringing new technologies 
to the commercial marketplace faster than ever before, and 
are having a measurable cleantech impact at home and 
around the world.

WPX Drilling Simulator in the University of 
Wyoming’s Energy Innovation Center.
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EKS&H offers a depth of expertise 
unrivaled in the Rocky Mountain 
Region, leveraging traditional 
extractives and carbon energy 
knowledge in convergence 
with cleantech and renewables.  

As Colorado’s largest locally owned 
public accounting and consulting 
firm, we have the knowledge and 
experience to serve you.

To learn more, contact John Browne
or Brent Hendricks at 303.740.9400
or visit us online at www.eksh.com. 

The world is changing. For 
energy programs at the 

University of Wyoming, that’s no 
obstacle.

UW is responsive to the evolving 
needs of the energy sector. 

We have world-class faculty and 
researchers who are working on 
the challenges that will define the 

future of energy in the United 
States and beyond. 

They’re introducing students 
to the cutting edge in energy 
research and the skills they need 
to succeed in demanding, high-
tech energy fields

See what UW has to offer. Check 
us out at www.uwyo.edu/ser.

www.uwyo.edu/ser

info@clearcomfort.com
clearcomfort.com/CCIA

A clean, 
clear pool
without the 
toxic chemicals

FREE
Installation

use code CCIA 

clearcomfort.com/CCIA

303.872.4477

Reduce or eliminate chlorine 
& its disinfection byproducts.

Superior pool disinfection 
beyond UV, ozone & salt 
chlorine generators.

Simple, sustainable pool 
sanitation. Healthy for you 
and the environment.

twitter.com/LifeGuardTech
facebook.com/ClearComfort
linkedin.com/company/clear-comfort-water

Special CCIA Offer*:

Contact Us:

*Limited time offer. Limited to purchase of one CCW100 system. 

Colorado Breakout Cleantech Company of the Year 2014

http://www.eksh.com
http://www.uwyo.edu/ser
http://www.clearcomfort.com/CCIA
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Creating Communities, Creating Jobs 
It takes creativity to reinvent and reinvigorate the hundred-year-old power grid. 
Founded six years ago in Carbondale, and now with 120 employees and main 
offices in Louisville, Clean Energy Collective (CEC) is bringing that creativity to 
the table and redefining the relationship between electric utilities and their 
customers by allowing the customer to own a piece of the power plant. 

Paul Spencer, CEC’s founder and CEO, had the vision to turn the tables with a new 
way to produce and distribute electricity by selling consumers individual solar 
panels – not on the user’s rooftop but consolidated within shared community 
solar arrays. CEC’s ingenious software platform called RemoteMeter puts the 
management of buying, selling and consuming electricity into the users’ hands 
by integrating with utilities’ billing systems. The company has emerged today 
as a brilliant example of what an advanced energy economy can become.

The relationship between monopoly utilities and their customers had been 
simple: you buy power from us. If not, buy yourself some candles. But with the 
advent of rooftop solar, tax and regulatory policies and the ability to aggregate 
other forms of renewable energy into the grid, the utilities have come along 
for the ride. “Community solar allows the consumer to buy, use and sell back 
power to the utility, so the relationship changes to a symbiotic partnership 
between provider and supplier,” said Spencer. “It’s an entirely new way to 
produce and sell electricity, a great way to integrate renewables into the grid, 
and the first time that the investment owned utility has been positioned as a 
true, cooperative partner. We’ve turned the cost barriers of installation and 
maintenance upside down, and turned up the promise of economic scalability 
for renewables with this new model.”

By growing CEC organically, Spencer believes that this model can become “the 
sparkling water in all the different sodas” that makes up today’s wide array of 
renewable and traditional energy sources. “So many jobs are being created 
in this model, from the construction projects to the financing staffs of banks, 
credit unions and utilities, to maintaining each facility over its 50-year lifecycle, 
and to CEC itself which has grown over 300 percent in revenues and employees 
every year, giving back to our Colorado economy.” 

CEC’s model of the future is the first to offer a positive value proposition for 
everyone on the grid, including utilities, and as a result, has created “a model 
that will help renewable energy proliferate on a new level,” said Spencer. Ernst 
& Young seems to agree, as Spencer recently won EY’s regional Entrepreneur 
of the Year Award.

www.csuventures.org

BRINGING
CLEAN

ENERGY
INNOVATION
TO THE WORLD

http://www.csuventures.org
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Everywhere we look, more and more devices are connected. The cost of sensors has declined precipitously, and startups like 
Nest and Netatmo are creating devices that seamlessly talk to each other and to the cloud. Big companies like Apple, Google 
and Samsung are battling to own the connected home platform that will bring everything together. Another epic fight is 
brewing around autonomous vehicles. The Internet of Things (IoT) revolution is in full swing.

One aspect of this transformation that has yet to fully develop is the Internet of Energy (IoE) – bringing IoT to the industrial 
power and oil and gas industries. We believe this could be a massive opportunity for economic value creation, but the energy 
industry will need more security and reliability in comparison to what is adequate for consumer applications. Your Nest not 
realizing your home’s optimal temperature level is quite different from a hacker controlling a power plant or the electricity grid. 
These Internet of Energy applications will need to be incredibly secure, and that’s not trivial.

The concepts behind Internet of Energy are not new. We have been talking about digital oilfields for some time. What’s different 
is that the current combination of customer interest, startup execution and investor capital has made IoE a hot sector. Sensors 
and sub-meters have improved and come down in cost, resulting in a data explosion. Predictive analytics have improved to 
provide real insights and actions that create economic value. As the chart below illustrates, our i3Connect platform has tracked 
five years of steady growth of venture investment into IoE, culminating in $657 million invested across 106 deals in 2014. 

Source: 
i3Connect Platform

Internet of Energy

By Leo Zhang | Senior Analyst, Cleantech GroupBy Sheeraz Haji | CEO, Cleantech Group
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Note that these numbers exclude consumer (and other) Internet of Things applications to focus our attention on Industrial 
IoE across a number of different sectors. For example, companies like WellAware and PetroFeed have raised capital in 2014 to 
bring IoE to the oil and gas industry.

Which IoE sectors are hot? We have observed five major themes in IoE that represent areas of opportunities for investors, and 
they are illustrated in the accompanying chart.

 
 
 
     

Source: i3Connect Platform

Agriculture has been a particularly exciting sector. In California’s Salinas Valley, growers are responding to the California 
drought by actively engaging with innovative products and services. Companies like aWhere, CropX and Granular are helping 
farmers better understand weather data, water use and energy consumption. All of this helps them improve yields, conserve 
water, understand their supply chains, and ultimately optimize their business.

IoE has also made significant impact in the water sector. With the introduction of connected sensors and cloud-based data 
analytic systems, consumers and municipalities are now able to transform traditional sprinkling systems into dynamic smart 
watering structures to achieve the most optimal water usage. For example, Rachio’s wifi-enabled smart sprinkler controller uses 
weather data to automatically adjust a home’s watering schedule. Meanwhile, Opti has developed a stormwater management 
system to reduce the likelihood of flooding our current water infrastructure during storms.



212015-2016 Innovative Energy Review 

Energy management is another key application for IoE. 
Companies such as Enlighted, Blue Pillar, and Simple Energy 
are helping enterprises to improve lighting efficiency, 
become more energy resilient, and engage with users to 
save more energy. This is now possible because of IoE’s 
ability to connect, manage, and automate complex assets 
and equipment, all in real-time. 

Transportation is another important theme. IoE influences 
in transportation have primarily been based on telematics 
technology, with applications such as intelligent vehicles, 
fleet management and collision avoidance. In fact, 
autonomous vehicles may have a bigger economic impact 
on fleets versus the consumer space. Companies such as 
INRIX, Quanergy and Peloton are transforming the driving 
experience. Nevertheless, the influx of connected and 
autonomous vehicles has also raised numerous security 
issues, as evidenced by recent news on the remote hacking 
of Jeep’s Cherokee SUV and other self-
driving car accidents.

IoE will continue to have a considerable 
impact. Cheap sensors, big data and 
great software will drive economic 
value for customers and equity value 
for founders and investors. The U.S. is 
already leading the way in IoE and this 
theme will continue to create significant 
economic development. IoE should 
have a strong positive impact on our 
environment (e.g., as we can more 
closely track resource use and industrial 
pollutants) and society. However, as we 
connect our critical assets, we will need 
to pay close attention to cybersecurity. 
Right now connectivity has moved 
faster than security and this opens our 
infrastructure up to a number of serious 
vulnerabilities. We need to invest to 
secure our IoE platforms, and the world 
will be a better place.

Sheeraz Haji. As Cleantech Group’s CEO, he was 
instrumental in conceiving, launching and growing i3. Before 
Cleantech Group, he served as co-founder/CEO of GetActive and 
president of Convio, the leading SaaS company for nonprofits. 
Convio became a public company on the NASDAQ, and was 
acquired in 2012 for $325 million. Sheeraz launched his career as an 
environmental engineer with Environ International. He has B.S. and 
M.S. degrees in environmental engineering from Brown University 
and Stanford University respectively. 

 Leo Zhang focuses on i3 network vibrancy and 
supports clients’ innovation-sourcing work. Prior to i3, he was a 
graduate student focusing on renewable energy and technology 
commercialization. Leo holds a B.S. in Biotechnology from the 
University of California, Davis, and an M.S. in Bioenergy from the 
University of Illinois, Urbana-Champaign.

Just think what cutting vehicle pollution in half 
could do to urban air quality.
The Lightning Hybrids Energy Recovery System 
cuts smog-generating NOX emissions by 50%.*

* Verified through certified testing: lightninghybrids.com/emissions-results

Not only that, it also reduces fuel consumption 
for urban trucks and buses by up to 35%.

Lightning Hybrids applies high tech expertise to hydraulic 
know-how to deliver hybrid systems for new and remaining 
vehicles in fleets, providing a cost-effective way to impact 
the bottom line and improve the air we breathe.

Learn more at lightninghybrids.com

http://www.lightninghybrids.com
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Alternative-fuel vehicles (AFVs) will play a significant role in the future of the transportation sector because of their 
economic, societal and environmental benefits. Most AFV technologies are still in the early stages of adoption, 
though supportive state policies and innovative partnerships are driving the growth and positive impacts of this 
important industry. 

Definition and Benefits of Alternative Fuel-Vehicles

For the purposes of this article, AFVs are defined as vehicles that use comparatively cleaner fuels (such as compressed/
liquefied natural gas, propane, hydrogen, ethanol or electricity) than traditional internal combustion engine (ICE) vehicles 
that run on gasoline or diesel. Key benefits of AFVs include reduced air pollution and negative health impacts as well as 
increased local economic development opportunities. 

FIGURE 1: Alternative-fuel 
vehicles in use in the U.S. 
Although the use of alternative-
fuel vehicles has almost tripled 
in the last decade, policy support 
and innovative partnerships will 
be critical to achieve widespread 
adoption.

Alternative-Fuel Vehicles

By Alanya Schofield  | Director of Strategy & New Products,  
          E Source

© E Source; data from the Alternative Fuels Data Center 

Impact 
Through 
Innovation:
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The transportation sector is responsible for one-third of U.S. hydrocarbon and nitrogen oxides emissions.1  Although the 
specific environmental benefits of AFVs depend on technology, fuel type, and application, they produce significantly lower 
emissions than traditional ICE vehicles. 

According to the U.S. Environmental Protection Agency, natural gas vehicles produce 25 percent less carbon-dioxide (CO2) 
emissions than conventional gasoline vehicles while emitting almost no particulate matter.2  Electric-vehicle (EV) emissions 
vary based on the power-generation mix, but their use can significantly reduce transportation-related CO2 and nitrogen-
oxides emissions. A study by the Electric Power Research Institute and the Natural Resources Defense Council showed that 
EVs could reduce greenhouse gas emissions by more than 450 million metric tons by 2050—the equivalent of emissions 
from 82.5 million traditional cars.3  These reductions not only mitigate transportation-related environmental impacts, but 
they also reduce negative health-related societal impacts such as air pollution–related asthma.4

TABLE 1: Well-to-wheel GHG emissions and fuel costs for a 100-mile trip: EVs versus conventional ICE vehicles 
Although greenhouse gas (GHG) emissions and total fuel costs of electric vehicles (EVs) vary based on the carbon-intensity 
and cost of local electricity, in many parts of the U.S. EVs create significantly lower emissions and have cheaper fuel costs 
than conventional internal combustion engine vehicles. And, as local electricity generation incorporates more renewable 
energy sources, the emissions impacts of EV will continue to decline.

AFVs also reduce U.S. dependence on imported oil and create local jobs because they run on domestically sourced fuels. 
For example, according to the Renewable Fuels Association, in 2013 ethanol fuel production was responsible for more than 
87,000 direct jobs, $44 billion in U.S. gross domestic product, and $30.7 billion in household income.5 

Innovative Partnerships and Initiatives

Policymakers have recognized the economic and societal benefits of AFVs and are promoting their adoption through 
mandates (such as California’s Zero Emission Vehicle program) and incentive programs (such as state tax credits, high-
occupancy vehicle lane access and reduced parking fees). Despite these efforts, AFV adoption has been slow due to barriers 
such as uncertainty about the technology, high up-front capital costs, limited infrastructure, fewer vehicle model options, 
safety concerns, and lower per-tank or per-charge mileage ranges. In the past few years, significant progress has been made 
in overcoming these barriers, but innovative partnerships that increase knowledge and awareness of the benefits of AFVs 
and catalyze larger-scale adoption will be critical to realize the full environmental, societal, and economic potential of AFVs.

One innovative partnership model is the U.S. Department of Energy’s Clean Cities program, which has the goal of reducing 
transportation-related petroleum use. The program has funded more than 500 initiatives in support of 100 local coalitions 
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and has saved over five billion gallons of petroleum since its inception in 1993.6  The city of Houston’s initiative to convert 
its municipal fleet to AFVs is just one example of the numerous success stories coming out of this program. Initial efforts 
resulted in plug-in hybrid electric and all-electric vehicles accounting for more than 25 percent of the city’s passenger fleet, 
saving taxpayers over $110,000 a year.7  Another example is the 2011 partnership between the Kansas City Regional Clean 
Cities Coalition, Kansas City Power & Light, and numerous private entities to install 10 EV charging stations around the 
region. This effort led to more ambitious plans in 2015 for over 1,000 charging stations with capacity for over 10,000 EVs.8 

Colorado Clean Energy Cluster’s (CCEC’s) Transportation Initiative is another innovative model for furthering the adoption 
and impact of clean transportation technologies. The CCEC Initiative’s objective is to test and deploy cutting-edge fueling and 
charging infrastructure and controls in conjunction with energy efficiency and renewable energy elements, data collection 
and analysis tools, methane and other emissions sensors, and customer fueling logistics strategies. 

As part of the initiative, the CCEC partnered with Ward Alternative Energy, a natural gas vehicle conversion and fueling station 
company, to build two state-of-the-art large-capacity AFV fueling stations. The stations will provide fueling infrastructure for 
compressed natural gas, propane and electricity, enabling a wide range of fuel and vehicle types, including tractor trailers, 
transit buses, passenger vehicles, pickup trucks, and medium-duty vehicles. According to Argonne National Laboratory’s 
JOBS NG model, each station will create a total of 14 direct and indirect jobs and drive more than $500,000 of local economic 
impacts per year, all from domestic energy resources.9 

FIGURE 2:  
U.S. alternative  
fueling stations 
Access to adequate 
fueling or charging 
stations is critical 
to the widespread 
adoption of 
alternative-fuel 
vehicles.

Opportunities for Impact

Four near-term opportunities that could significantly accelerate the adoption of AFVs include:

• National collection and sharing of AFV-related operational, cost, emission reduction, and economic benefit data 
• The creation of public/private partnerships to ensure access to adequate fueling or charging infrastructure
• Efforts to increase education and awareness about the costs and benefits of AFVs
• Targeted programs and incentives to facilitate fleet adoption of AFVs

© E Source; data from the Alternative Fuels Data Center 
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Although we face a long road before the full potential benefits of AFVs can be enjoyed, numerous examples of innovative 
solutions and collaborative partnerships prove that we can reach our intended destination if we are willing to work together 
to create a more sustainable transportation future. 

Alanya Schofield is the director of Strategy & New Products at E Source, an energy research and advisory company based in 
Boulder, Colo. Previously, she worked in the emerging technology and solar strategy groups at Duke Energy and held energy roles at GE 
Wind, Southern Company and Uni-Solar. A native of Pittsburgh, Alanya earned a BA in architecture from Yale University and an MBA/MS from 
the University of Michigan. 
 
 
Resources: 
1 Con Edison, “Alternative Fuel Vehicles: The Road Ahead” (January 19, 2009), www.coned.com/publicissues/PDF/WhitePapers_Alternate_Fuel_Vehicles.pdf.  2 Con Edison [1].    
3 Con Edison [1].  4 EPA National Clean Diesel Campaign, U.S. Environmental Protection Agency (June 6, 2014), www.epa.gov/agriculture/tfuel.html#ncdc.  5 Ethanol Benefits 
and Considerations, U.S. Department of Energy, Alternative Fuels Data Center (January 2, 2015), www.afdc.energy.gov/fuels/ethanol_benefits.html.  6 “Clean Cities: Building 
Partnerships to Cut Petroleum Use in Transportation,” U.S. Department of Energy (April 2015), www.afdc.energy.gov/uploads/publication/clean_cities_overview.pdf.  
7 Electrification Coalition, “EV Case Study: The City of Houston—Forward Thinking on Electrification” (2013), www.greenhoustontx.gov/ev/Houston_Case_Study_2013.pdf.    
8 KCP&L, “KCP&L Electric Vehicle Charging Station Announcement” (June 24, 2011), www.kcpl.com/about-kcpl/media-center/2011/june/electric-vehicle-charging-stations-
announcement.  9 Assumes 400,000 gallons per year. 

* Sources and assumptions available at www.afdc.energy.gov/vehicles/electric_emissions_sources.html
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THE EMERGING 
ENERGY CLOUD

Delivering Community-Level Benefits

Just as the cloud revolutionized the provision of IT services through the use of networked services...the 
relationship between energy suppliers and consumers is being redefined through the growth in decentralized 
energy production, demand response programs, the use of electric vehicles (EVs), and a range of smart home 

and smart building innovations.

By Kevin Cooney | Managing Director,  
Customers & Markets Practice Leader, Navigant

By Mackinnon Lawrence | Senior Research Director,  
Market Intelligence, Navigant
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More distributed generation (DG) capacity will be deployed globally each year by 2020 than centralized generation.1 A rapid 
decline in the cost of solar PV, regulations targeting emissions from fossil fuel generation, and the deployment of energy 
storage are among the trends disrupting how electric utilities generate, distribute and consume electricity. The result is an 
evolutionary shift away from an engineering model designed for one-way power flow to a broadly networked infrastructure 
facilitating complex, two-way transactions.

The Energy Cloud describes this complex interplay of technologies, solutions and stakeholders driving profound change 
across the power grid. Just as the cloud revolutionized the provision of IT services through the use of networked services 
with the flexibility and capacity to cost-effectively meet growing demand, the relationship between energy suppliers and 
consumers is being redefined through the growth in decentralized energy production, demand response programs, the use 
of electric vehicles (EVs), and a range of smart home and smart building innovations. As a dynamic network, such a system 
is characterized by increased complexity and redundancy, allowing for greater choice in the manner in which energy is 
generated, supplied and consumed.

The Emerging Energy Cloud 

Smart communities and cities – defined as the integration of technology into a strategic approach to sustainability, citizen well-
being, and economic development – are ground zero for these changes. City authorities looking to seize the opportunities 
presented by the Energy Cloud are working with utilities and other stakeholders to examine their sources of energy and how 
efficiently they are used, while attempting to reduce both greenhouse gas emissions and energy costs.

Energy Cloud Drivers

Four key trends underpin the evolution toward the Energy Cloud.

First, regulations that tighten restrictions on carbon emissions are accelerating a shift toward renewables and efficiency and 
away from fossil-based centralized generation. The Environmental Protection Agency’s (EPA’s) Clean Power Plan proposes 
to regulate carbon dioxide (CO2) emissions from existing fossil fuel power plants under section 111(d) of the Clean Air Act. 
Communities, meanwhile, are becoming increasingly proactive in terms of the targets they set for their utilities to embrace 
renewable energy and help meet carbon emission targets.

Second, a rapid increase in the deployment of distributed energy resources (DER) is mitigating the need to invest in new 
centralized generation. Navigant Research estimates that between 2014 and 2023, DG will displace the need for more than 
320 GW of new large-scale power plants globally.2 Many forward-thinking communities are encouraging local generation 
through the adoption of solar PV and other low carbon distributed renewables as well as participation in energy efficiency 
programs to reduce demand.
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Third, customers are taking greater control of their energy needs and, if 
appropriately incentivized, providing other services such as balancing, voltage 
support and load management that address the broad electric industry goals of 
greater system efficiency and resilience. Many communities are supporting and 
even driving the adoption of demand-side innovations, including smart meters, 
automated demand response (ADR), EV infrastructure, and new platforms for 
market integration. These initiatives are creating a new prosumer class that 
leverage innovative tools to become active market participants.

Fourth, smart grid infrastructure is beginning to reach a sufficient threshold 
to drive increasing digitalization of the electrical grid. Leveraging opportunities 
to capture and analyze data, city leaders are taking a more active role in the 
development of energy programs that simultaneously deliver the energy needs 
of their communities and support broader smart city strategies.

New Grid Investment

While difficult to measure the direct and indirect community benefits generated 
by the Energy Cloud’s emergence, the scale of investment occurring is already 
significant. Revenue from clean technology deployments in the U.S. power 
sector alone, for example, reached more than $120 billion in 2014 according to 
a recent AEE report.3 This figure is expected to increase substantially over the 
next several decades.

With the center of gravity for the utility value stream shifting downstream from 
large-scale generation to the distribution grid, a significant proportion of this 
investment is expected to be deployed in and around population centers. 
Innovations in community energy provision and energy management present 
significant revenue opportunities for new technology and service suppliers. 
Navigant Research expects the global smart city technology market to be worth 
more than $27.5 billion annually by 2023, compared to $8.8 billion in 2014.

Smart City as Testing Grounds

Smart cities around the world are recognizing the importance—and the 
opportunity—offered by the Energy Cloud. Investments deliver a range of direct 
and indirect community benefits, including:

• Reduced greenhouse gas emissions
• Improved quality of life through lower heating/cooling bills and more 

comfortable, affordable homes
• Energy resiliency in the face of catastrophic disasters
• Reduced operational costs for city managers, thus protecting vital services 

from budget cuts

One initiative that has had the most visible impact on energy consumption 
in cities is the introduction of smart meters. Smart meter penetration in the 
United States now exceeds 50 percent. Along with distribution automation 

http://www.navigant.com/energy
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investments, this enables consumers to participate in a 
range of demand-side management programs and new 
pricing strategies. Smart meters are the basic building 
block of many city-focused smart grid programs—but 
smart grid investments have other advantages for cities as 
well. Distribution automation, for example, enables the grid 
to support new services such as demand management, EV 
charging and distributed energy.

Intelligent grid infrastructure can also link into other 
services. For example, Barcelona, Spain and Nice, France 
have piloted systems that integrate utility networks and 
other city services, including street lighting controls, smart 
parking systems and environmental monitoring.

Meanwhile, affordable and reliable energy remains one of 
the basic features of an economically robust city. Those 
cities that embrace the evolutionary shift toward the 
Energy Cloud are expected to remain centers of innovation, 
providing new jobs for their citizens and attracting new 
business investments.

Resources:  
1 Global Distributed Generation Deployment Forecast, 
Navigant Research (2014).
2 The Energy Cloud (2015).
3 Advanced Energy Now 2015 Market Report: Global and 
U.S. Markets by Revenue 2011-2014 and Key Trends 
in Advanced Energy Growth, prepared by Navigant 
Research, AEE (2015).

Mackinnon Lawrence is a senior research director leading 
Navigant’s Energy Technologies and Utility Transformations research 
programs. He has written several reports on emerging energy markets 
and technologies, including the recent white paper on the Energy 
Cloud. Lawrence has more than a decade of international experience 
as an attorney, consultant and analyst serving the energy sector.

Kevin Cooney, MS, PE, leads Navigant Consulting’s 
Customer and Markets team globally. The engineers, economists, and 
social scientists on the team deliver a wide range of customer-focused 
solutions and analyses for utilities, government entities, investors and 
manufacturers. He is the former CEO for Summit Blue Consulting and 
prior to that was VP of Research at E Source, and has analyzed energy 
efficiency and demand-side technologies, markets, and programs for 
over 25 years.

Part of CoBiz Bank • Member FDIC
cobizbank.com

A partner for you on your road to success. 
At Colorado Business Bank, we are uniquely skilled at serving 
the banking needs of local companies. Our bankers deliver 
ongoing, needs-based customer service and are dedicated to 
serving you, your business and your executives. 

http://www.cobizbank.com
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CIF’s ultimate objective is to demonstrate to its limited partners and the broader community that investors in 
the fund do not need to sacrifice returns for impact. Generating market rate returns will attract more private 
capital to this relatively new asset class and create a sustainable ecosystem for impact companies.

Colorado Impact Fund

The Colorado Impact Fund (CIF), launched in the 
summer of 2014, is a $63 million venture capital fund 
that invests in for-profit Colorado-based companies that 
positively impact our communities. CIF’s key areas of focus 
are natural resources conservation and clean energy, 
education and workforce development, healthcare, and 
economic development. The fund targets investments 
of $3 to $5 million per portfolio company over our hold 
period and only invests in companies that are beyond 
proof of concept (product or service on the market and 
generating revenue).  

When evaluating investment opportunities, CIF starts 
by understanding a company’s mission and community 
impact to determine whether it fits our strategy and 
then assesses the business model, team, and growth 
opportunity to make an investment decision. CIF’s ultimate 
objective is to demonstrate to its limited partners and the 
broader community that investors in the fund do not need 
to sacrifice returns for impact. Generating market rate 
returns will attract more private capital to this relatively 
new asset class and create a sustainable ecosystem for 
impact companies. 

Access and Adoption of  
Clean Energy

Facilitating access to and adoption of clean energy has the 
potential to revolutionize the market for alternative energy. 
Concerns regarding our reliance on fossil fuels and climate 
change are becoming preeminent as worldwide energy 
consumption is expected to grow around 50 percent by 2040. 
It’s clear that facilitating access to clean energy/renewables 
will be key to solving some of the pressing issues associated 
with increased energy demand. Government mandates can 
only go so far in trying to address these challenges. The 
private sector and the capital markets will need to play a role 
by investing in innovative companies with business models 
that offer market-based solutions. 

Given the proprietary technologies being developed at 
Colorado-based national labs like the National Renewable 
Energy Laboratory (NREL) and the National Institute of 
Standards and Technology (NIST) in collaboration with several 
in-state universities, Colorado is positioned to be a leader in 
clean energy by maximizing its intellectual resources. CIF plans 
to take advantage of these local dynamics by helping to fully 

By Ryan Kirkpatrick  |  Partner, Colorado Impact Fund

http://www.metrodenver.org/CEC
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commercialize Colorado’s intellectual property to improve 
access and accelerate the adoption of clean energy. By 
leveraging our network and offering operational expertise 
around go-to-market strategies and strategic planning, CIF 
hopes to create sustainable business models and impact 
that will lead to a more sustainable economic future. 

Colorado’s energy companies are facing uncertainty due 
to the regulatory and political climate. Long-standing and 
more recent subsidies and tax credits in the energy sector 
are being debated and their future is ambiguous. While 
government incentives are a nice-to-have since they help 
to make clean energy an economically viable alternative 
in the early-stages, CIF believes that in the long-term, a 
successful cleantech company should have a technology 
or business model that can easily scale and become 
profitable without government intervention. 

Supporting the Efficient Use of 
Finite Resources 

Colorado has one of the most diverse energy economies 
in the United States and is a strong player in the oil, natural 
gas, coal, wind, and solar sectors. The varied energy mix 
is attributable to several key assets such as significant oil 
and gas reserves, large tracts of super-compliant coal, 
great solar resources in southern Colorado, abundant 
wind resources and high-profile intellectual property. 
Since Colorado’s economy is still highly reliant on fossil 
fuels, CIF believes that making these sectors more 
efficient is an important aspect of positively impacting 
our communities. Even though renewable energy is a fast 
growing sector and is expected to account for as much as 
15 percent of the global energy market by 2040, energy 
generated from fossil fuels will continue to be an integral 
component of the energy mix in the foreseeable future. 
Accordingly, CIF seeks companies with technologies or 
business models that help the traditional energy industry 
become more efficient in their use of finite resources 
such as electricity and water. 

Impact on natural resource conservation is an integral 
component of our aforementioned intended outcomes. 
While the Fund has not made an investment in a traditional 
cleantech company yet, it is actively seeking companies 

that fit both the impact and traditional investment criteria in 
the cleantech sector. CIF is currently reviewing a number of 
potential investments in this particular niche. Our investment 
strategy centers on using our industry experience and 
collective network to help companies broaden their reach, 
increase their customer base and scale their business. CIF 
strives to be a value-added partner by providing its portfolio 
companies access to experienced, successful investors and 
advisors, who are dedicated to supporting mission-driven 
entrepreneurs and their companies. 

The Colorado Impact Fund is a venture capital firm, managed by an 
affiliate of Vestar Capital Partners, which is dedicated to supporting 
local Colorado companies that generate consistent investment returns in 
addition to positive community outcomes. Investors in the Fund include 
some of Colorado’s most respected executives, families, foundations and 
corporations, each of whom is committed to making a difference in the 
State of Colorado and beyond.

Integrated. Creative. 
Effective.
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A successful public relations program is more than 
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i3 is the innovation network that drives sustainability – a platform enabling match-making and connectivity between start-
ups and the corporate-strategic entities and investors that can help them scale. And it’s that connectivity that’s driving the 
world’s most compelling data service for private company information in clean energy, natural resources, and industrial 
sectors. Colorado Cleantech Industries Association is a proud partner of i3 and its parent organization, Cleantech Group.

Colorado CleanTech 
Market Trends

By Leo Zhang | Senior Analyst, Cleantech Group

Colorado is home to the fourth most significant cleantech VC 
cluster in the U.S.

• Colorado cleantech companies 
received $200 million venture 
equity investments in 2014 

• Colorado accounts for 5% of total 
VC deals to cleantech startups, 
ranked 4th in deal volume 
across major U.S. hubs, including 
California and Massachusetts

• Key sectors include: Agriculture 
& Food, Energy Efficiency, Solar, 
Transportation, and Water & 
Wastewater

    Sources: i3 Platform

Colorado Midwest East SF Bay Area 

# of VC HQs 26 109 212 330 

Deal Volume 174 526 980 1540 

$ Amount $1.9B $5.2B $11.5B $27.8B 

Source: i3 Platform 
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North America takes 2/3 of Cleantech investment with 
Colorado making up 5.3% of deal volume 

Global 2014 Cleantech Venture Capital Investment 
Top Geographies by Deal Volume 

Source: i3 Platform 

Deal volume showing consistent increase for Colorado  
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The Hot Themes of 2014 - 2015 for Colorado 

Theme Top Deals 

Agriculture & Food 
 
Sustainable farming systems and 
software platform for food sourcing 
 
Energy E ciency 
 
Building management systems, LED 
lighting, and smart sensors 

Solar 
 
Balance of systems, inverters, and 
downstream solar 

Transportation 
 
Hybrid systems, fuel e ciency, and 
software-based analytics 

Water & Wastewater 
 
Smart water and industrial water 
recycling 
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Women Have a 
Growing Impact

Bobi GarrettChris ShapardAshley Grosh

…And Have Come A Long Way In A Short Time In 
Influencing Cleantech Industry Direction

In 2008, when Nancy Pfund started investing in clean technology companies there were few women in executive or leadership 
positions within cleantech.  Today she sees many women making great strides in the board room and leading technology 
teams including Lynn Jurich, CEO at Sun Run, Neha Ruikar, Senior Controls System Engineer at Bloom Energy and Christina 
Lampe-Onnerud, founder and Chairman of Cadenza Innovation.  These aren’t the only women taking leading roles in the 
cleantech industries but they are reflective of the impact that more women are having then ever before across the gamut 
of clean energy and technology businesses and trade categories.

Of course, the work isn’t done and it remains important to increase the number of women in the industry and to prepare 
those entering the workforce in years to come. But the good news is this: We have reason today to celebrate. Women have 
made an impact and are continuing to serve as role models to those thinking about getting into the industry, as well as to 
those who haven’t entered the job market yet.

Let’s start with the women on the cover… Bobi Garrett, Ashley Grosh and myself have each found our way to clean 
technology through different means and paths, and the way we impact the industry reflects that as well.  

Bobi is a scientist and a spokeswoman – the only woman on the National Renewable Energy Laboratory’s management 
team – and serves as the deputy laboratory director for strategic programs and partnerships. Her path to cleantech impact 

By Chris Shapard  | Executive Director, Colorado Cleantech Industries Association
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began with her technology education 
including a Bachelor of Science (B.S.) in 
Chemical Engineering, followed up by 
a Masters of Business Administration 
(M.B.A.).  Bobi is a respected role 
model at the national level and ably 
represents the large numbers of 
women employed by NREL in science, 
communications, analysis and support 
capacities.

I couldn’t talk about Bobi without 
also mentioning the United Nations 
Clean Energy Ministerial, Clean Energy 
Education and Empowerment (C3E) 
initiative, which works to shift the status 
quo in the clean energy professions 
and enable greater gender diversity.  
Bobi was named one of 46 women 
globally to be a C3E Ambassador that 
leverages her power and influence as 
a role model.

Ashley, on the other hand, has focused 
on making a financial impact on the 
clean technology community. She 
leads the Wells Fargo Foundation’s 
environmental commitment to provide 
$100 million to environmentally 
focused non-profits and universities by 
2020. Her pathway to cleantech was via 
a Bachelor of Arts (B.A.) in Economics 
and Finance. Ashley’s efforts at Wells 
Fargo on behalf of cleantech and 
environmental technologies leaves 
no doubt that she’s made a national 
impact on these industries.

As Executive Director of the Colorado 
Cleantech Industries Association (CCIA), 
I have had the pleasure of turning 
CCIA into a platform that connects, 
communicates and champions 
Colorado’s clean energy companies, 
individuals and organizations to 
continue growing the state’s clean 
energy cluster. My pathway to cleantech 
was non-traditional, and started out 

with a Bachelor of Arts (B.A.) in Political Science, and positions within the State of 
Colorado’s economic development infrastructure.

Most of the women on the following page have also taken varied pathways to 
participate in the clean energy workforce. But what they’ve all had in common is a 
belief in, and need to make, a positive impact on their communities, country and 
the world.

Nancy Pfund, CCIA’s 2015 keynote presenter, is one of those women, and a force 
unto herself.  A cleantech investor for many years, and one that remained in 
cleantech when others fled, Nancy is a role model for investing in technologies 
and companies that make a difference. An original investor in Tesla and Solar 
City, Nancy started her career with a Bachelor of Arts and Master of Arts in 
Anthropology, followed up by an M.B.A.

Cheers to the women making an impact in the world’s development of clean 
energy, and here’s to making a continuous warm welcome for women of all 
backgrounds and cultures to come join us in considering a career in cleantech, 
and in making a positive impact.

Chris Shapard, is the Founding Executive Director of the Colorado Cleantech 
Industry Association. In addition to her role with CCIA, Chris co-chairs the Energy and Natural 
Resources Review Committee for the CO Advanced Industry Accelerator Grant Program and 
sits on the board of the Rocky Mountain Cleantech Open and CO-Labs. In 2013 she was a 
finalist for the Denver Business Journal’s Outstanding Women in Business Award and has 
been included in the Denver Business Journal’s Who’s Who In Energy list for several years.

Lisa Rephlo, Executive Director, 
Colorado Clean Energy Cluster

Energy was never on my mind when I 
was a girl, I wanted to invent medical 
devices, save people, save animals, 
save the world. Then, when I was in 
college, I learned how energy has a 
huge impact on improving people’s 
lives and I was hooked.  I’m so glad my 
career progressed to clean energy so 
that I can continue to make an impact 
on lives and the health of our planet.  I 
hope over time we can do a better job 
of making girls aware that a career in 
clean energy can be meaningful and 
personally rewarding.

Rebecca Kauffman, President/COO, 
Southern Ute Alternative Energy

What I have learned in my time in energy 
is that there is a larger opportunity 
for women in the alternative energy/
cleantech sectors.  I see a more 
diverse workforce, women as company 
founders and as technical directors.  
Since the industry is newer and rapidly 
evolving there are lots of places for 
smart people, especially women, with a 
science or technology background.
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Bobi Garrett, Deputy Laboratory 
Director for Strategic Programs and 
Partnerships at the Energy Department’s 
National Renewable Energy Laboratory 
(NREL)

Assuring sustainable, affordable energy 
both in the near term and the long term 
is one of the greatest challenges of our 
time. Because of its influence on the 
economy, the effects on the local and 
global environment and the link to our 
national security, energy fields offer 
a myriad of career opportunities for 
women that span research, business 
and finance, legal, education, policy and 
many others. 

Bonnie Trowbridge, VP Marketing and 
Communication, Lightning Hybrids

As a woman in the clean transportation 
field, I am one of only a handful of 
women in a male dominated industry. 
As the number of women in the clean 
energy field is increasing, albeit slowly, 
I look forward to supporting more 
women in the clean transportation 
field. It’s encouraging to see that girls 
are becoming more engaged in STEM 
classes and that women are finding the 
transportation sector more appealing. 
Each of us must encourage curiosity 
and learning and we must share our 
passion for what we do.

Cassie Quaintance, Manager, Energy 
Solutions, Hitachi Consulting

Often I was the only female in the 
room, but that had no bearing on my 
ability to access an excellent education 
in math, science and engineering.  
Today, my success in the clean energy 
field is determined by my ability to 
demonstrate technical knowledge, 
accumulate practical field experience 
and communicate effectively – and yes, 
sometimes I am still the only female in 
the room!  The fact is, our professional 
community is in dire need of bright 
people dedicated to solving really tough 
problems – regardless of age, gender, 
culture or otherwise.  I personally relish 
the opportunity to foster all contributors 
to the field and to dispel the myth there 
is any type of ‘norm’ when it comes to 
people in this industry

Nancy Pfund, Managing Partner, DBL 
Partners

Just as the cleantech industry is ushering 
in a new energy industry appropriate for 
the 21st Century, it is also creating new 
opportunity for women to help forge 
this future.  By the numbers, of course, 
the percentage of women is low. And 
yet, over the past ten years DBL has 
been investing, we have seen women 
move into an increasing number of 
roles throughout the industry.  As this 
is happening, organizations and efforts 
to promote women’s participation and 
leadership have expanded dramatically. 
I’m looking forward to the next 10 years!

Heather Somerville, Sales Engineer, 
Steelhead Composites

After spending over 10 years in the 
automotive industry in Michigan, I 
entered the clean energy industry in 
Colorado four years ago. Colorado has 
been a fantastic area for my personal 
growth in forward thinking technologies 
and opportunities from local 
organizations like CCIA to development 
relationships with other clean energy 
businesses

Ashley Grosh, Vice President, Business 
Initiatives Manager, Wells Fargo

Leaders emerge in every industry to 
help companies, technologies and 
communities advance in a positive 
and transformational way. In addition 
to the important role that individual 
leaders play, it’s also important to turn 
our attention to fostering the next 
generation of leaders. In my experience, 
working in cleantech for the last 6 
years, it has been inspiring to see so 
many women emerge as leaders in the 
cleantech ecosystem, working together 
on our most pressing environmental 
issues.
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The Mile High City boasts an unparalleled quality of 
life. People want to be here, and stay here. We love this 
place, and as a community, we are ensuring that the basic 
resources driving our economy and our quality of life are 
available and affordable to everyone, including generations 
we will never meet. 

This city has developed technologies, practices, policies and 
business models that protect our land, air and water while 
advancing a thriving economy.  By leveraging Denver’s strong 
entrepreneurial and collaborative spirit, we have positioned 
ourselves at the vanguard of progress. 

Today, the Denver metro area is sixth in the nation for clean 
tech jobs. We are home to innovative business models like 
Green Spaces, where complementary businesses co-locate 
to capture efficiencies in operations and to co-create. 

Large-scale, commercial bike share was born in Denver. 
Having now grown to over 83 stations, B-Cycle, along with 
expanding transit service and many other new mobility 
choices, are providing our residents more options to conduct 
their daily lives. 

We’re investing in community solar gardens that not only 
power 16 city-owned facilities but provide clean energy 
available to everyone, saving money and resources that 
can be invested back into our neighborhoods and local 
businesses.

The American Council for an Energy Efficient Economy 
recently recognized Denver as the leading city in America 
for the energy efficiency of its public buildings, and our 
private buildings are consistently in the top ten for Energy 
Star certification.

And just last year, when Colorado adopted the nation’s 
toughest air pollution rules for the oil and gas industry, 

Denver publicly embraced what so many of us know well – 
growing a thriving economy and protecting our precious 
natural resources go hand in hand. 

Denver has taken sustainability beyond a program and made 
it a value embedded in everything we do. The city’s ambitious 
2020 Sustainability Goals will proliferate this sustainable way 
of living. 

Our energy goal challenges us to hold total energy consumed 
in Denver to the 2012 level of 55.3 million MBTU, while cutting 
fossil fuel consumption by 50 percent. And our climate goal 
drives us to reduce greenhouse gas emissions to below the 
1990 level of 11.8 million tons of CO2e. Achieving these goals 
will fortify the quality of life that has made Denver a magnet 
for a young, innovative workforce and the businesses that 
want to hire them. 

Our love of this place motivates us to protect it for future 
generations while thriving ourselves, and I have confidence 

Homegrown Solutions 
have Positioned Denver at 
the Vanguard of Progress

By Denver Mayor Michael B. Hancock 
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Factor(E) Leads Global Sustainable Change Through 
Entrepreneurship

Two years ago, a group of entrepreneurs based out of Colorado State 
University recognized an opportunity to help early-stage entrepreneurs 
make a global impact by creating access to energy solutions. With the goal 
of fostering and funding these innovative startups, the Factor(E) Ventures 
concept was created in partnership with the Shell Foundation and the Energy 
Institute at CSU. Today, Factor(E) is located at the Powerhouse Campus in Ft. 
Collins, CO.

Factor(E) is a venture development firm that supports early-stage 
entrepreneurs around the globe through a unique blend of risk capital and 
best-in-class technical resources. The company invests money and time into 
early stage entrepreneurs who have an idea, but need support to realize the 
potential of their product. The focus is on high-value opportunities that have 
a potential for significant social and environmental impact around the world.

“Cleantech is hard – and it is especially difficult in emerging markets,” said 
Morgan DeFoort, CEO of Factor(E). “This isn’t because of a lack of money 
or ideas; it is an execution issue. It is also difficult to test these emerging 
technologies from half a world away.”

The company considers itself a seed stage investor, incubator and accelerator 
all wrapped into one. They work on creating a pipeline of investable deals 
that are poised to have a significant impact on the global environment.

One example of a company that Factor(E) is involved with is EnviroFit, a 
company that designs, produces and sells efficient, durable and affordable 
cook stoves that create environmental, health, and social benefits for homes 
and institutions in developing nations. The product is not only affordable 
enough for use in developing countries, but reduces cooking time by 50 
percent, reduces fuel costs by 50 percent and reduces emissions by 80 
percent. This has the potential to help save the lives of the four million people 
who die each year as a result of household air pollution.

“Access to energy and energy services is a huge global issue. In some places 
it is getting better, but some places it is getting worse,” said DeFoort. “We 
think that the most profound way we can impact that is through the power of 
entrepreneurship and we are looking for pioneers who can bring technology 
and services to the space.”

that these goals can be met because 
of the ingenuity of our residents and 
organizations like Colorado Cleantech 
Industries Association. 

My administration seeks to partner 
with business and community as we 
attempt to find efficient and creative 
ways to solve these challenges. That’s 
why we will be hosting a Sustainability 
Summit on December 3rd that will 
magnify our efforts to achieve the 
aggressive goals we have set, not just 
on the topics of energy and climate, but 
also mobility, water, and affordability.

Local initiatives can go a long way 
in complementing national efforts, 
and Denver’s homegrown solutions 
have positioned us well to safeguard 
our basic resources while creating a 
thriving economy in which people and 
businesses from across the world want 
to take part. 

Prior to becoming Mayor, 
Michael B. Hancock served on the Denver 
City Council for eight years, including two 
terms as City Council President. In his early 
career, he worked for the Denver Housing 
Authority and National Civic League. He 
was the youngest President of an Urban 
League chapter in America.
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Energy-Water-Food Nexus 
A Wicked Problem Ripe 

for Cleantech Innovation

Excerpts from Beyond the Energy–Water–Food Nexus:  
New Strategies for 21st-Century Growth

By Will Sarni  | Director and Practice Leader, Deloitte Consulting LLP

When resources are scarce—as they are now, and become ever scarcer in years to come—“silo thinking” is no longer an 
option. For too long we have managed energy, water and food as if there was only a casual relationship between them. There 
is a growing recognition that we must manage these resources as a system and that we must reduce the impact of our use of 
them. The framework discussed in this article combines both soft path and technology solutions to move us quickly toward 
solutions that are sustainable and resilient.
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The challenge of the energy–water–food nexus, in particular, is a “wicked problem.”

The Australian Public Service Commission1 outlined the characteristics of a wicked problem almost ten years ago: 

• Wicked problems are difficult to clearly define
• Wicked problems have many interdependencies and are often multi-causal
• Attempts to address wicked problems often lead to unforeseen consequences
• Wicked problems are often unstable
• Wicked problems usually have no clear solution
• Wicked problems are socially complex
• Wicked problems hardly ever sit conveniently within the responsibility of any one organization
• Wicked problems involve changing behavior
• Some wicked problems are characterized by chronic policy failure

The global population is headed to nine billion this century making the wicked problem clear: how will we deliver food, water 
and energy resources to all in an equitable manner while driving economic growth at the local, state, regional and country 
scale; and drive business growth? 

The answer: we need wicked smart solutions for wicked problems. The solution can be framed as innovation in partnerships 
and in technology. 

Twentieth-century thinking assumed forever plentiful and cheap energy; and that the current agricultural practices would 
always feed the world. The world has changed and the mindset of abundant supply has been largely replaced with an awareness 
of resource constraints that are limiting economic growth and rapidly impacting climate change. 

The upside to these challenges is that they drive innovation in technology, partnerships and public policy. Creating and 
implementing “soft” public policy solutions and “hard” technology solutions are essential to providing energy, water and food 
to the world and to raising the standard of living for the billions that live at the base of the pyramid. 

THE CHALLENGE - Global Trends in 
Energy, Water and Food 

Understanding the global demands in greater detail is key 
to understanding the solutions that can overcome the 
threats to the energy–water–food nexus.  

Energy - Population and income growth are the key factors 
behind growing demand for energy as well as water and 
food. By 2030, world population is projected to reach 8.3 
billion, which means an additional 1.3 billion people will 
need energy; and world income in 2030 is expected to be 
roughly double the 2011 level in real terms. In response, 
global primary energy consumption is projected to grow 
by 1.6 percent per annum (p.a.) from 2011 to 2030, adding 
36 percent to global consumption by 2030. 

Water - Almost one billion people are without access 
to safe water and over 2.5 billion are without access to 
sanitation and hygiene—and future projections are not 
encouraging. A 2030 Water Resources Group (WRG) 
report, “Watching our Water Future,” provided a view of 
water scarcity, globally and within selected regions.  WRG 

Figure 1. The Energy – Water – Food Nexus (from Beyond the 
Energy–Water–Food Nexus: New Strategies for 21st-Century 
Growth, Do Shorts. Will Sarni. June 2015).
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concluded that “there is little indication that, left to its own devices, the water sector will come to a sustainable, cost-effective 
solution to meet the growing water requirements implied by economic and population growth.” This is not an encouraging 
prognosis for the future considering the increasing demand for water by both the public and private sectors. 

WRG lays out plausible scenarios for water supply, water demand and the “water gap” on a regional scale. The 40 percent gap 
is driven by global economic growth and development. Agriculture makes up the majority of this global water demand with 
current use at about 71 percent of total demand. By 2030, the WRG expects that agriculture’s total water use will increase, 
but with faster population growth its share will decline slightly to 65 percent of total demand. Industrial demand is currently 
16 percent, with a projected increase to 22 percent by 2030. Domestic water demand will decrease slightly from 14 percent 
to 12 percent by 2030.

Food - No other resource feels the squeeze from water scarcity and quality and energy needs like food production. The world 
has made significant progress in raising food consumption per person, in terms of kcal/person/day – the key variable used for 
measuring and evaluating the evolution of the world food needs. In the last three and a half decades, consumption increased 
from an average of 2,370 kcal/person/day to 2,770 kcal/person/day. This growth was accompanied by significant structural 
changes, as diets shifted toward more livestock products and vegetable oils, and away from staples such as roots and tubers.2 

THE OPPORTUNITY - 21st-Century Thinking: A New Framework 

We are at a time where we can address the projections for water scarcity and provide sustainable energy and food for the 
current and projected global population. However, it will require accelerating the pace of adoption of innovative technologies 
and partnerships and public policies. It is within reach — even if it will not be easy. It also means abandoning our business-
as-usual mindset and embracing a rethinking of how we have historically managed these resources. Moving to a 21st-century 
mindset powered by new technologies, collaboration frameworks and public policies is possible. 

Figure 2, A framework for addressing the energy–water–food nexus (from Beyond the Energy–Water–Food Nexus: New 
Strategies for 21st-Century Growth, Do Shorts. Will Sarni. June 2015).
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Only two manmade structures are visible from space: The Great Wall of 
China, and New York’s Fresh Kills Land Fill. Waste to Energy Partners’ (WEP’s) 
mission – creating value from waste – positions this Boulder startup in the 
vein of a mining company. But in this case, the “gold” they are searching for is 
much easier to find. Trash is everywhere, increasing in volume and disposal 
costs are on the rise. Turning waste streams into valuable commodities is the 
genius behind the WEP business model.

“We’re creating major environmental impact in a variety of areas, from tires 
and wood to land fills and waste water,” said Tony Wibbeler, CEO and co-
founder. “Most waste-to-value efforts are based around a single technology 
or single waste stream. As a technology-agnostic developer, WEP structures 
the deals and develops multiple public/private projects within a variety of 
waste streams, all focused on creating valuable end-products.”

WEP’s first project is turning tires into a variety of resources including metals, 
gasses which are use for power on-site, oils, and a replacement for carbon 
black and other carbon products that the company markets and sells.

The environmental impacts can be massive, with the most obvious being 
the diversion of waste materials from landfills; however, Wibbeler believes 
the true environmental impact lies in the replacement raw material market. 
For example, their first plant will divert nearly 200,000 waste tires per year 
and will produce 2.5 million gallons of renewable fuel, 14.6 million pounds 
of carbon black replacement, 7.7 million pounds of recycled steel and 1 MW 
of electricity. The net waste from the tire is less than two percent. WEP is 
committed solely to “non-combustion” technologies and thus far has been 
successful at obtaining low-emitter status in each of their currently permitted 
facilities. 

The business represents the entrepreneurial creativity needed to shift the 
paradigms toward a commercially viable and environmentally sustainable 
future. Wibbeler’s team has found new ways to make each project happen: 
from matching the right technology with the most lucrative waste stream, to 
the nuts and bolts of site acquisition and feedstock partnerships, contracts, 
finance, engineering, construction and operations. This creative aggregation 
ultimately leads to profitable and impactful business solutions that provide 
returns for investors, environmental reclamation, and benefits for all project 
stakeholders.

WEP successfully closed a multimillion-dollar equity round of financing earlier 
this year as well as a project financing of more than $20 million.

What we need is a new framework for 
thinking and new rules. 

My framework (Figure 2) maps two major 
categories of solutions — “soft path” and 
“technology” solutions. The framework 
is meant to focus thinking and illustrate 
connectivity while eliminating past silos 
of thought. Soft path solutions consist 
of collective action and public policy 
initiatives, while technology solutions 
consist of connectivity and resource 
productivity initiatives. 

Innovations in technology, business 
models and even public policy have 
the potential to chart a better path 
forward. The potential is evident – what 
is required is the will to address these 
challenges together by recognizing that 
nine billion people deserve access to 
energy, food, safe water, sanitation and 
hygiene to ensure a reasonable quality 
of life.

“The best way to predict the future is to 
create it.” – Peter Drucker
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Resources:  
1 http://www.apsc.gov.au/publications-and-media/
archive/publications-archive/tackling-wicked-problems

2 http://www.fao.org/docrep/016/ap106e/ap106e.pdf
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Gain access to the premier clean  
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