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INTRODUCTION
On March 1-2, approximately 1,000 people convened at the William and Ida Friday 
Center for Continuing Education in Chapel Hill for the fourth annual UNC Clean 
Tech Summit. 

This was the largest crowd to gather for the event, and, as emcee Rye Barcott, co-
founder and managing partner of Double Time Capital, noted, about a third of those 
in attendance were students. Barcott acknowledged the objectives of the summit: to 
network and – with a nod to the TED Talks theme – share ideas worth spreading. 

Kevin Guskiewicz, UNC-Chapel Hill’s dean of the College of Arts and Sciences, took 
to the podium to welcome the audience. He said this occasion to assemble students, 
business leaders, scholars, policymakers and others for brainstorming sessions and 
relationship building was very much “what a leading global public research university 
is about.”

“The organizers of this year’s event have put together a fascinating program focusing 
on themes of great urgency,” Guskiewicz said. The agenda included four primary 
themes: Clean Energy, Food, Innovation, and Water & Energy.  

“Among the topics we will be exploring over these two days,” Guskiewicz continued, 
“are rural development, solar energy challenges, genomics and food security, oyster 
restoration, climate policy, more efficient energy delivery and how universities are 
creating the next generation of great companies – all of which are of great interest to 
us here in North Carolina and have ramifications for the rest of the country and the 
world.”

UNC Chancellor Carol Folt followed Guskiewicz, noting the appropriateness of 
the UNC-Chapel Hill Clean Tech Summit taking place at the UNC Friday Center. 
“During Bill Friday’s 30-year tenure as president of the UNC system,” Folt said, “he 
made, as we all know, so many significant contributions to our state and our higher 
education that led to many game-changing improvements to North Carolina.” She 
spoke of Friday’s vision as a pioneer in the development of Research Triangle Park, 
which the founders saw as holding great potential as an engine for “collaboration and 
innovation among business, government and universities – and it couldn’t be more 
relevant today than it was when they first dreamed it up.” 
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“They imagined a home in North Carolina where research communities 
would come together to invent the future,” Folt affirmed. Such was the 
focus of this summit, she said, bringing together the “best and brightest” 
from across the state and the region to hold “important discussions that can 
lead to improving our leadership and growth in the clean tech industry.”

Folt referenced Barcott’s observation on the great turnout of students and 
the extent to which it boded well for the future of the clean technology 
industry. “We know who the future is,” Folt asserted. “It’s sitting out in this 
audience.”

“Clean tech is the quintessential example of that saying that ‘green 
is green,’” she said in closing. “That means that clean technologies and 
efficient energy use are not only good for the environment but also good 
for business.” 

We live in a time of “certain uncertainty,” Folt said. “It’s a time when every 
town, every state, every nation needs to act now to create a future where 
their people can thrive and where our planet can flourish. “I think there’s 
no better way to get going on the business of doing just that right now 
than being here at this summit, working on the development of clean 
technologies here in our own backyard.”

Newly elected Gov. Roy Cooper, a UNC-Chapel Hill graduate, concluded 
the opening proceedings by expressing pride in his state, praising its 
“visionary leaders of the past,” among them RTP’s founders, who were 
at “the forefront of folding environmental sustainability into our business 
practices.”

As for the present and future, Cooper lauded public/private partnerships, 
such as the Research Triangle Cleantech Cluster.  Between 2002 and 2015, 
39 clean energy patents were issued to RTP companies or inventers. Since 
2009, clean tech projects have created more than 10,000 jobs. And RTP 
has the highest concentration of clean tech employees in the country.

“Now is the time for innovation,” Cooper concluded. “Now is the time 
for entrepreneurship. It will help us grow a more robust economy.”

Now is the time 
for innovation. 
Now is the time for 
entrepreneurship. 
It will help us grow 
a more robust 
economy.

Gov. Roy Cooper

Data really is 
transforming 
everything. 
Everything is 
becoming digitized.

Fran O’Sullivan
General Manager

IBM GBS Global Operations
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Fran O’Sullivan, general manager of 
IBM GBS Global Operations, presented 
a Thursday keynote address titled “The 
Cognitive Era: How Technology Is 
Accelerating Disruption,” in which she 
offered some food-for-thought about the 
rapidly evolving world of commerce.

The world’s largest taxi company, Uber, 
owns no vehicles, O’Sullivan observed. 
The world’s largest company for 
accommodations, Airbnb, owns no real 
estate. The world’s largest retailer, Alibaba, 
in China, owns no inventory. Facebook, the 
world’s largest media company, owns no 
content.

“Data really is transforming everything,” she 
said. “Everything is becoming digitized.”

However, O’Sullivan noted that only 20 
percent of enterprises say they are able to 
gain insight from their data. Eighty percent 
of the data is “dark”, meaning; it cannot be 
searched to gain a competitive edge.

“How much data is out there?” O’Sullivan 
asked. She offered the following insights: 

• There are 680 million smart meters in the 
energy industry today.

• In a single day, New York City generates 
about 520 terabytes of public safety-related 
data. 

• In the lifetime of the average person, the 

equivalent of approximately 300 million 
books of data will be collected about their 
health.
O’Sullivan discussed some examples of 
how the proliferation of data is being put to 
excellent use. For example: 

Dade County in Florida used IBM’s Watson 
Analytics to conserve 20 percent of their 
water supply, and then used the savings to 
invest $1 million in parks and recreation 
and to teach kids to swim.

O’Sullivan spoke of artificial intelligence 
augmenting human potential. IBM is 
advancing what it has coined “new collar” 
workers: the right skills to match new 
demands.

“We need more STEM students entering 
the workforce,” she affirmed, and more 
diversity among those students. Not enough 
women are considering STEM jobs; they 
need mentors, and IBM is now working 
with UNC and Duke to make North 
Carolina – and, specifically, the Triangle – a 
destination for STEM jobs for women and 
underrepresented minorities.

“We’re very excited about this,” O’Sullivan 
said. “Think about a young person who 
you can make a difference for, and tell them 
how they can help change the world if they 
choose a STEM career.”

A NEW WORLD
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Megan Neligan, a 2016 UNC-Chapel 
Hill graduate, is a project finance analyst 
with Cyprus Creek Renewables, which 
has rapidly grown into one of the largest 
solar companies in the country. While 
still a student, Neligan worked at Cyprus 
Creek for seven months, gaining real-world 
experience and expertise – thrown “into 
the lion’s den of everything that is solar 
development,” in her words. She calls it an 
incredible opportunity.

Neligan related an anecdote about when she 
was later working with interns of her own, 
one of them asked if he could redo a model 
that he had crafted earlier. When she asked 
him why, saying that it had worked fine, he 
told her that the class she had suggested he 
take on financial modeling had taught him 
how to make it yet more efficient.

“It was incredible to see how excited he 
was to apply that in the real world, and 
immediately see it put into practice,” 
Neligan said. “This really exemplifies the 
value of a public/private partnership.”

“To the many organizations here,” Neligan 
told her UNC Clean Tech Summit 
audience, “keep in mind how valuable all 
the graduate and undergraduate students 
here are. Helping them have these career-
enhancing opportunities is a huge benefit 
to all of us.”

“Students have a fresh perspective and 
they’re at the cutting edge,” Neligan said. 
“Every job I’ve had has either come directly 
or indirectly through the university.”

IN PRAISE OF 
PUBLIC/PRIVATE PARTNERSHIPS
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CLEAN ENERGY
WHAT IS ON THE HORIZON FOR ENERGY STORAGE?
Among the issues discussed throughout the summit related to clean energy was 
the storage challenge. Diane Cherry, the director of the N.C. Sustainable Energy 
Association, moderated the What Is on the Horizon for Energy Storage? panel. Panelists 
were Chris Ayers, executive director of the N.C. Utilities Commission, Ronald 
DiFelice, managing partner of Energy Intelligence Partners, Zachary Kuznar, Duke 
Energy’s director of energy storage and microgrid development, and Michelle Meyer, 
marketing manager for power grids at ABB.

Cherry noted that, according to Advanced Energy Economy, from 2014 to 2015 the 
U.S. energy-storage market grew from $58 million to $735 million. The regions in 
which storage is most prevalent are the Mid-Atlantic, Midwest and California.  

Cherry pointed out the recent changes in the types of systems deployed as well as the 
business models for those systems. Utilities are accelerating their storage use, and large 
projects are increasingly being interconnected for greater efficiency.

California is the first state to introduce an energy-storage mandate: Utilities in that 
state are required to buy 1,300 megawatts of storage by 2020. The state further 
mandates that energy-storage procurement must be cost-effective. 

In the northeast, the prevalence of energy storage is primarily due to the PJM 
Interconnection market. PJM is a transmission organization that coordinates the 
movement of wholesale electricity in all or parts of Delaware, Illinois, Indiana, 
Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, 
Tennessee, Virginia, West Virginia and the District of Columbia.

Cherry said we should see deployment growth in Massachusetts very soon since they 
recently completed a study and are considering a mandate. Another state to watch, 
Oregon, has also recently issued procurement guidelines for electric companies to 
include storage in their integrated resource plans. 

Lithium-ion batteries are rapidly becoming the technology of choice. They are 
modular and mobile. Cherry noted that while the batteries are still relatively expensive, 
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we should expect to see a lot more of them deployed by utilities.

She said that in addition to the benefits energy storage brings – peak shaving; emergency 
response use, particularly for hospitals and the military; grid stability; and more – we 
are seeing that storage can deliver cost reductions by precluding transmission and 
distribution costs.

A decade ago, La Capra Associates conducted a study for the N.C. Utilities 
Commission titled “Analysis of a Renewable Portfolio Standard for the 
State of North Carolina.” Cherry suggested it is time for a similar study on 
energy storage.

She then asked the panel members to offer some insight on developments 
in energy storage over the past three years. 

Chris Ayers shared that as battery-storage technology has developed, utility 
companies are more frequently engaged in pilot projects. These projects provide an 
opportunity to see how the battery integrates with their systems and to gain better 
perspective on their value.

Thus far, the pilot projects have not produced any cost-effective, large-scale 
technologies that can carry the grid for an hour of high demand.

Ronald DiFelice noted that the price of batteries is coming down, partially because 
performance is improving – batteries now offer more energy density. Since 2014, he 
said, the price of lithium-ion battery cells has dropped 50 percent. 

“You’ve got so many players now interested in the space,” DiFelice said. “We all know 
the value that energy storage can provide, but what’s really driving a lot of change is 
the pricing. Now it’s becoming economically viable for energy storage to do a lot of 
things.”

“This has been predicted for a long time,” he continued. “It’s finally happening, and 
it’s going to drive a tremendous amount of change and growth in the storage sector 
in the next five years.”

Zachary Kuznar said that in 2016, energy storage in the U.S. reached 600 megawatts, 
which translates to about $1 billion. 

He offered a comparison to where solar was 10 years ago. In 2006, there was a total 
investment in the U.S. of $1 billion in solar. That was approximately 100 megawatts of 

OPVIUS’s strategy 
is to target 
countries in which 
environmental-
friendly design is 
required to earn 
larger building 
footprints. This way, 
the construction 
industry can 
profitably implement 
renewables in urban 
projects by spreading 
its expense over a 
larger per-square-
foot base.

Ralph Pätzold
CEO, OPVIUS
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solar, which has since grown to 36,000 megawatts. In 2006, solar cost about $8 to $10 
dollars a watt completely installed; now it costs around $2 a watt installed. 

Kuznar said that it is difficult to predict how things will move forward, but that he 
believes more utilities are going to advance cost-effective projects in locations where 
they make good sense. 

Michelle Meyer said she believes that regulatory changes, especially in the wholesale 
energy markets, will be a primary driver of growth. 

Regional transmission organizations and independent system operators, Meyer urged, 
need to modify their rules to better accommodate energy storage. They have not 
known how to classify energy-storage systems, she said, “and if you can’t classify it, it’s 
hard to monetize it.”

Meyer said that as non-utilities come into the market, they want everything to be 
plug-and-play, but that it is not that simple. She said they must understand how to 
size their batteries and what controls to put in place in order to respond to demands. 

She encourages full-system studies to understand how energy storage benefits the 
grid and how to best integrate storage to optimize the grid. 

DiFelice said it is critical that all parties come to a better mutual understanding of the 
costs involved in energy storage. Agreement on the value of storage will go a long way 
in advancing its proliferation, he said.

DiFelice also believes that guaranteeing rates for extended periods will help, “Go to 
utilities and get an agreement on a set rate.”

Ayers emphasized the need for more granular data. Sub-hourly data and modeling 
will allow us to determine the value of storage, he said. 

“A lot of the value is in that sub-hourly component,” he said, “that two-minute 
period when perhaps a cloud moves over part of eastern North Carolina and your 
solar output dips. What’s the value in being able to keep that stable?”

Another issue, which DiFelice addressed, is residential safety. He said that though 
the safety record has been good, fire departments are not yet set up to deal with the 
intensity of potential fires. 

In summing up the current state of energy storage, DiFelice shared the Thomas 

I’ve been told that 
the industry brings 

in about $6.4 billion 
in revenue to our 
state’s economy 
and the industry 

is expecting 
exponential growth. 
Now is not the time 

to cut back all the 
incentives from 

this emerging and 
growing industry. 

Rather, in my 
opinion, we must 
continue to build 
upon the success 

we’ve enjoyed.

Rep. Chuck McGrady
Vice Chair

N.C. House of Representatives 

Environment Committee
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Edison story, that when he was asked in 1929 about the electricity sector, his response 
was, “It’s a yelling baby,” suggesting that while it held great potential, it had a lot of 
growing up to do. 

Energy storage tells a similar story. “Things are moving fast, and there’s going to be a 
lot of shakeout in terms of winners and losers,” DiFelice said.

Asked about energy-storage trends, Meyer said she believes that in 2017 there’s going 
to be more discussion about ancillary services that storage can provide – for example, 
voltage support and frequency regulation, which are important for the grid.

A major issue that came up multiple times throughout the summit was the concept of 
third-party sales of solar energy. Currently, companies are required to only build units 
for customers or sell energy directly to a utility; there is no option to build generation 
and sell it directly to consumers. 

CHALLENGES IN COMMERCIAL SOLAR
During the clean energy panel discussion titled Challenges in Commercial Solar, the 
suggestion that third party sales would open the market to consumers who do not 
have upfront funds for panels, but would like to disconnect from their local grid, was 
discussed at length.

One noted trend whereby the companies that use the most power, and are often the 
most profitable for utilities; buy their own off-grid systems. As this trend continues, 
those left behind will be less appealing to the utility company, whose primary task is 
maintaining their customers’ ability to connect to the grid.



9

UNC CLEAN TECH SUMMIT • CONFERENCE PROCEEDINGS

A LOOK AT SOLAR FARMS AND AGRICULTURAL LANDS 
In another panel discussion, called A Look at Solar Farms and Agricultural Lands, it was 
noted that while some argue that agricultural and solar farmland are competing for 
space, only .2 percent of arable land in North Carolina is going to the latter. The 
encroachment on agricultural land is due to population expansion.

Solar farms, it was suggested, offer incremental revenue-stream opportunities. Sun 
Raised Farms is currently using sheep to graze under solar panels. The relationship is 
symbiotic: The sheep keep the farms from overgrowth and in turn receive food and 
more shade than they would in a typical open field setting.

OPPORTUNITIES FOR GROWTH IN THE BIOENERGY SECTOR
In the panel discussion, Opportunities for Growth in the Bioenergy Sector, it was noted 
that bioenergy is being produced from things other than animal solid waste. The 

Charlotte-based company Blue Sphere is operating a 5.2-megawatt bio-digester, fed 
with human-produced food waste.

Unlike wind and solar, bioenergy plants can run 24/7, and can thus potentially serve 
as a base-load fuel similar to natural gas. Also unlike their counterparts, bioenergy is 
taking waste that will otherwise enter landfills and putting it to good use.
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Pierre-Pascal Urbon is CEO of SMA Solar 
Technology AG, a Germany-based company 
that offers automated management solutions 
and software, among other services. More 
than half of its products, Urbon noted, are 
less than three years old.

The solar industry is a volatile one, he 
said. Regional demands fluctuate. China 
now accounts for nearly half of global 
installations. 

Automated energy management is an 
exciting development in this industry, 
Urbon said, and SMA has solutions to do 
this. Its technologies are easily combined 
with others to more efficiently increase PV 
consumption. 

Ralph Pätzold is CEO of OPVIUS GmbH, 
also a Germany-based firm. OPVIUS 
deploys “organic PV”: electronic generation 
on nontraditional surfaces such as building 
materials and windows. It is a matter of 
replacing passive plastic with active plastic.

Pätzold said the advantages of organic PV 
are that it is transparent, flexible, light weight 
and can be styled in numerous creative ways. 
It integrates into nearly everything, he said.

Pätzold said OPVIUS has designed statues, 
courtyards, and elevator shafts that have the 
company’s generation system disguised in 
the original design in a manner that requires 
very little material and installation costs.

THINKING PV
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Rep. Chuck McGrady, who serves as vice 
chair of the N.C. House of Representatives 
Environment Committee, addressed summit 
attendees on Friday morning. 

He provided an update on pending 
legislation and spoke of the need for 
upgrading the nation’s energy grid 
infrastructure. Its disrepair is a national 
security issue, McGrady said, but it will 
be costly to modernize it. It remains to be 
seen how it will be paid for and over what 
duration of time.

As for the state, he said, “North Carolina is 
on the brink of becoming one of the leaders 
in the clean energy industry throughout 
the country, and potentially the world. 

Clean energy technology has had, and will 
continue to have, tremendous success in this 
state. Currently, the industry provides over 
35,000 jobs in the state and North Carolina 
houses nearly 1,000 clean-energy firms of 
various types, many of which are innovators 
in their field.”

“I’ve been told that the industry brings in 
about $6.4 billion in revenue to our state’s 
economy,” McGrady continued, “and the 
industry is expecting exponential growth. 
Now is not the time to cut back all the 
incentives from this emerging and growing 
industry. Rather, in my opinion, we must 
continue to build upon the success we’ve 
enjoyed.” 

A “SMARTER“ RTP
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FOOD
HOW THE REVOLUTION IN GENOMICS IS IMPROVING OUR FOOD 
SECURITY 
The panel discussion titled How the Revolution in Genomics is Improving our Food Security 
was launched with moderator John Salmeron, director of plant sciences at Precision 
BioSciences, noting a “remarkable increase” in global population – now past 7 billion 
– and the challenges this poses in keeping people fed. 

Fortunately, Salmeron said, genomics is at the ready. Genome sequencing has 
plummeted from billions of dollars, when the first human genome was sequenced in 
2000, to about a thousand dollars per genome today. We now have complete genome 
sequencing for more than 80 plant species and quite a few fish and animal species as 
well, which we can use to our great advantage.

Some of the challenges found in food production and animal breeding will be 
addressed with a growing array of technologies. We are seeing big data technologies 
producing precision agriculture tools, Salmeron said, and companies like Google are 
now investing in the agricultural space.

The session’s panelists offered brief overviews of their work:

Zachary Nimchuk, an assistant professor in UNC-Chapel Hill’s biology department, 
spoke about the research he and his colleagues are conducting to understand how 
the genes within different plant species are functionally related. They are training 
scientists at both the undergraduate and graduate levels who will carry their expertise 
into academia and industry.

Philip Benfey, co-founder of Hi Fidelity Genetics, explained that his company’s 
mission is to democratize plant breeding in the face of climate change. They are 
helping farmers confront year-to-year fluctuations in yield by improving the breeding 
process of corn. 

Hi Fidelity has developed a device called RootTracker that measures root traits 
throughout the growing period. The objective is to put tools directly into growers’ 
hands.

Genome sequencing 
has plummeted from 
billions of dollars, 
when the first 
human genome was 
sequenced in 2000, 
to about a thousand 
dollars per genome 
today.

John Salmeron
Director, Plant Sciences 

Precision BioSciences
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Mohammed Oufattole, VP of research and development for Benson Hill Biosystems, 
explained that his company is likewise committed to democratizing data. To do so, 
they employ the concept of cloud biology: the intersection of cloud computing, big 
data, and biology.

CloudOS is a tool Benson Hill Biosystems is developing that will allow growers to 
enter their own data and predict yields.

Marine Bio-Technologies Center senior director Royston Carter described his 
business as a nexus of marine biology, working with universities to convert science 
into products and services, and with businesses large and small to confront challenges. 
Carter noted that wild fish catch is at its limits, and by 2030 almost two-thirds of fish 
will come from aquaculture. Aquaculture pathogens are a growing concern, he said, 
causing massive reductions in a number of species and food-safety issues for humans.

The genomic platform of Marine Bio-Technologies takes enormous amounts of 
data and converts it into practical information. Among the company’s objectives are 
improving fish breeding and developing vaccines.

They are also working with UNC-Chapel Hill’s Institute of Marine Science to 
develop diagnostics for deadly bacteria.

Asked what new technology allows him and his fellow researchers to innovate and do 
more, Nimchuk said they now target multiple genes – a dozen or more in one plant 
– and systematically alter their function. 

Likewise addressing advancing technology, Benfey said there will soon be a hand-held 
device to sequence a genome right in the field.

Asked to offer some advice to biology students, Benfey said you are going to need 
a foundation in quantitative analysis and reasoning. “If you want to work in the area 
of genomics,” he said, “my strongest advice is to nurture your quantitative abilities.”

Nimchuk said, “I can’t imagine a successful Ph.D. student coming to our lab in the 
next few years who is not going to need to know how to use computational packages 
to really get in and sift through large data sets for the information they need.”

Oufattole’s advice was to develop your collaborative skills – to create cross-discipline 
linkages.

Wild fish catch is 
at its limits, and 
by 2030 almost 

two-thirds of fish 
will come from 

aquaculture.

Royston Carter
Senior Director 

Marine Bio-Technologies Center
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THE ENTIRE VALUE CHAIN FOR CRAFT BEERS 
The Entire Value Chain for Craft Beers was a spirited afternoon session presided over by 
Sebastian Wolfrum, executive brewmaster at Bull Durham Beer Co.

Wolfrum said that in 2005, there were 20 breweries in North Carolina. That number 
is now increasing so rapidly it is hard to keep count, but it is right around 200.

Three national breweries have also elected in the past few years to open operations in 
North Carolina, acknowledging the strength of the state’s market:  now a $1.2 billion 
industry.

Tim Kuhls spoke about his work as a grower on his family’s Perry Farms, a seven-
generation operation, formerly a tobacco farm, in Wake Forest. They recognized 
opportunities in the craft beer industry and are now growing malt barley. They have 
been at it for three years, and are finding success.

Amanda Richardson, lead brewer and sustainability coordinator at Fullsteam Brewery 
in Durham, listed some of the local ingredients they are now using – sweet potatoes, 
basil and persimmons among them – and discussed the commitment to innovation 
and community among the state’s craft breweries. 

Craft brewers are producing historical styles using new technologies, she said, and 
introducing entirely new varieties. 

Richardson said the craft beer community is always looking for ways to operate more 
sustainably. She cited Fullsteam’s new temperature-converter equipment to reduce 
energy usage and new lighting system that decreases electric consumption.

“Beer always brings people to the table,” Richardson said, and they use that opportunity 
to discuss ways to work more sustainably.

Tony Ferlotti, purchasing agent for Atlantic Brew Supply, talked of his company’s 
efforts to source as many local products as possible – and to think sustainably. They are 
working with a local company that makes spent-grain dog biscuits, using what would 
otherwise be waste.

Ferlotti pointed out that NC State University started growing hops just down the 
road from campus, experimented with varieties, and is now working with multiple 
farmers across the state, exploring what species can grow in North Carolina soil.

In 2005, there 
were 20 breweries 
in North Carolina. 
That number is now 
increasing so rapidly 
it is hard to keep 
count, but it is right 
around 200.

Sebastian Wolfrum
Executive Brewmaster 

Bull Durham Beer Co.
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Glenn Cutler is co-founder of NC Beer Guys, a website with the latest news on the 
state’s craft breweries. They are all about promoting local businesses, Cutler said. 

“The beer comes to you from a long process that starts locally, and more and more 
breweries are now hyper-local, representing not just a town but a side of town,” he 
said.

Consumers drive the beer market, Cutler asserted, and they are increasingly more 
educated, and discerning, about their beer. They are demanding “local, new, and 
different.”

That applies to practices too. Beer drinkers see breweries that are doing things right 
in terms of sustainability, he said, and when they see one that is not, they will not do 
business with them.

The panel discussed the strong sense of community among the state’s craft breweries, 
as opposed to a competitive spirit – a common sharing of ideas.

The big breweries that have come in – Sierra Nevada, New Belgium and Oscar Blues 
– are embracing this culture. When Sierra Nevada arrived, they were able to bulk buy 
grain, and local breweries piggybacked on that.

Kuhls explained there is still a lot to learn about growing barley in North Carolina. 
There are still only a few hundred acres of malting barley currently grown across the 
state. Barley likes a long, cool, dry winter, he said, which we do not have here. It has 
susceptibility to disease because this grain is in a strange land. 

Everyone involved is learning more every day.
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Kuhls said Virginia Tech has produced a variety of barley that Perry Farms has in the 
ground now that they are excited about, and NCSU is working on one that should 
be ready next year. “We’re kind of foraging around in the dark, poking around with 
what’s available to us,” he said, “but with good success. It’s encouraging.”

Ferlotti talked of “cutting out the middle folks who aren’t local, companies that are 
making money just by moving things around. That’s not value add.”

“The Holy Grail,” Cutler said, “is to be able to say we have an all-North Carolina-
brewed beer. There are a few very small ones that can say that now.” There will soon 
be more. “Can we sustain all these breweries?” he asked, and replied, “Make good 
beer, and they’ll come”.

CAN BIOLOGICALS MEANINGFULLY INCREASE FOOD 
PRODUCTION WHILE PROTECTING THE ENVIRONMENT?
In a session titled Can Biologicals Meaningfully Increase Food Production while Protecting 
the Environment? it was explained that biologicals are bacteria and fungi that increase 
crop yield by allowing crops to absorb more nutrients; deter diseases, pests, and weeds; 
and increase crop quality. 

Traditionally, farmers accomplished this by applying chemical compounds such as 
fertilizers and pesticides. These can pollute the environment and have decreasing 
effectiveness as pests and diseases become resistant. Currently, biologicals are applied 
to commodity crops such as corn and soybeans, but the panelists acknowledged, there 
is great potential for fruits and vegetables as well.
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INNOVATION 
PUBLIC-PRIVATE PARTNERSHIPS BETWEEN UNIVERSITIES AND THE 
PRIVATE SECTOR
In the conference’s first breakout session, UNC-Chapel Hill Chancellor Carol Folt 
moderated a panel discussion titled Public-Private Partnerships Between Universities and 
the Private Sector.

“When I look out at higher education as a chancellor, I’m quite bullish on our 
future,” Folt said. She said she sees opportunities to grow in “new and unprecedented 
ways,” much of which is about finding ways to get students and faculty more regularly 
involved in partnerships that extend beyond the university.

Folt cited, as an exemplar, Megan Neligan, who had just given a talk in the opening 
plenary session. Neligan began working as a finance analyst for Cypress Creek 
Renewables in 2015 while a senior at UNC-Chapel Hill, stayed on with the company 
after graduation and has since co-founded its internship program.

“There’s nothing that can speed up learning faster than getting asked to actually 
create something,” Folt said.

Clean tech and renewables constitute a more than $1 trillion industry globally, Folt 
said, with more than $200 billion of that in the U.S. Some $20 trillion in investment 
will be needed, she added, for projects proposed over the next decade.

“There is not only immense opportunity to do great public good,” Folt attested, 
“there’s immense opportunity to create the industries of the future.”

Dean Amhaus, president and CEO of The Water Council, a Milwaukee-based 
organization that provides global networking for water-technology entrepreneurs and 
organizations, said that among his colleagues there are no barriers between industry 
and academia.  

He described a “unique ecosystem” of engagement among the private sector, 
universities, utilities, NGOs and others.

RTP has all the 
necessary resources 

to advance smart 
city initiatives: 

world-class research 
universities, 
the highest 

concentration 
of smart grid 

companies in the 
world, and it’s the 
analytics capital of 

the world. 
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“I think that’s very exciting,” said Folt, who spent much of her academic career 
studying water issues. “It’s not just about eliminating the silos; it’s about complete 
convergence.”

Bob Irvin, president of CLT Joules, a Charlotte-based energy startup 
accelerator, is a UNC Kenan-Flagler Business School graduate. He said 
he is optimistic about the Triangle universities’ position in the clean tech 
world, citing the growth of Duke University’s Nicholas School of the 
Environment and the involvement of UNC’s Kenan-Flagler Business 
School.

Brewster McCracken is CEO of Pecan Street, an independent energy 
research and development institute, launched at the University of Texas’ 
Cockrell School of Engineering. McCracken said his organization’s work is somewhat 
modeled on agricultural extension programs – a very hands-on, interactive approach 
to assistance.

He cited NC State University, the University of California, Davis and Texas A&M 
University as having elite agricultural extension programs. 

McCracken explained the model: Extension agents go out and talk with farmers 
about their needs. They do the same with big agricultural businesses. They then return 
to their universities and say, “Here are the real-world challenges; this is what we need 
to address.” They subsequently help oversee the administration of interventions – new 
seeds, new growing methods – then take what works and disseminate it more broadly.

It is a model worth emulating, McCracken urged.

Irvin said that his organization works to engage students by holding innovation 
seminars and other events at appealing locations – downtown brewpubs, for example. 
He would like to see MBA students get more involved with startups, doing internships 
or helping to write business plans.

Irvin also advocated for more interaction between community colleges and the 
private sector. They have students with the talent needed, he said, in data analytics, for 
example. 

Amhaus spoke of the need to leverage federal labs. There are some 300 of them across 
the country, conducting research that, he argued, is not being sufficiently applied in 
the real world. The research is available, Amhaus said, ready to be put to use. 

I am optimistic 
about the Triangle 
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Folt added that these labs are at serious risk of defunding. Public and private entities 
must work together, she said, to promote these resources.

McCracken pointed to rapid-fire innovation in the world of data, and said that regions, 
such as RTP, that are investing in it have an advantage. 

The ability to manage a great deal of data has been democratized, he 
said. Small teams of analysts can accomplish a lot. McCracken said that 
while large companies bring considerable resources to solving problems, 
their strength is generally in optimizing existing systems. Startup firms and 
university labs are where you will find the tinkerers.

“What you need is people who will look at data questions with a fresh 
eye,” McCracken said. He said he once read that world-changing insights are less 
often born with a “eureka” than with a “well, that’s odd.”

McCracken spoke of the potential for RTP to be at the forefront of the clean tech 
revolution, with its “great private-sector companies and three world-class universities,” 
and the fact that it is a “global hotspot” for data innovation. “There are some pretty 
exciting things that you have the capacity to do,” he said, “and to do it now.”

RTP further stands out, McCracken added, in that “everybody seems to know each 
other better here” than in other technology hubs, such as Austin and San Diego.

Also noted was the importance of engaging with nonprofits, which often offer a 
different, complementary perspective on things. “That churn of asking questions in 
new and unexpected ways is where innovation grows,” McCracken said.

In the 1970s and ’80s, Folt observed, 70 percent of research and development 
was coming out of industry and 30 percent from universities; now, you see those 
percentages reversed. 

“If universities don’t keep being the economic generators of new research, we’re not 
going to have all the great industries in another 20 or 30 years that need it,” Folt said.

She spoke of the collaborative spirit among this area’s universities, and noted that 
collectively they bring in almost $2.5 billion a year in federal research. “Much of that 
is the fuel for what comes forward. We’re just beginning to tap the potential.”

Folt spoke of Donella Meadows’ book The Limits to Growth, written in 1972 about the 
effects of an exploding population on our natural resources. She said Meadows was 
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asked how she could continue to be optimistic when she saw so many negative effects 
on the environment. Meadows said that she drew inspiration from the time she spent 
with students and others involved in finding solutions.

“Complacency is the enemy,” Folt said. Forums such as the UNC Clean Tech Summit 
are what keeps it at bay.

VENTURE CAPITAL IN AG TECH
Other innovation panel discussions held throughout the conference included Venture 
Capital in Ag Tech, moderated by Mark Little, executive director of UNC’s Kenan 
Institute of Private Enterprise, with panelists Adam Bergman, senior vice president 
for CleanTech Banking at Wells Fargo, and Derek Norman, head of corporate venture 
capital for Syngenta.

The panelists discussed the importance of innovations in agriculture for both feeding 
a growing global population with a shrinking amount of farmable land and curbing 
carbon emissions. 

Bergman cited his CleanTech Banking team’s breadth of sector coverage as well as 
its ability to identify promising market opportunities. Norman spoke of his group’s 
willingness to deploy capital more patiently than traditional venture capitalists. 

Intriguing areas for investment in the ag-tech sector discussed included alternative 
protein for human consumption – such as insect proteins – and data-analytics 
applications for waste mitigation and food safety.

ANALYTICS FOR A SUSTAINABLE WORLD
Analytics for a Sustainable World addressed how advancements in data collection and 
analysis bring both opportunities and challenges for sustainability. The moderator was 
Al Segars, PNC Distinguished Professor of Strategy and Entrepreneurship and director 
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of the UNC Center for Sustainable Enterprise. Panelists were Christian Carlson, 
director of ESRI, Chris Clement, COO of IronOak Energy, and Paul Quinlan, clean 
tech specialist with ScottMadden Inc.

The panel discussed how rapid data analysis unlocks technologies for sustainability 
applications that were previously inaccessible due to time and cost. Data-intensive 
systems-focused models can better replicate complex, interacting environmental and 
social factors to allow for better decision-making. In addition, the ability to track 
diverse types of data in real time, allows for more effective problem diagnosis.

However, the panel noted, data can be used in ways that inhibit sustainability progress 
– from the inappropriate framing of an issue, that diverts attention away from true 
challenges, to emphasizing incremental improvements without the context of a much 
larger environmental need.

UNIVERSITIES CREATING THE NEXT GREAT COMPANIES
Another panel discussion, titled Universities Creating the Next Great Companies, asserted 
that universities have become one of the last breeding grounds for risk-taking and 
innovation. They foster a culture of experimentation and entrepreneurship. 

The moderator, Jeff Rosichan, is the chief scientific officer for AgTech Accelerator. The 
panelists were Lydia Abebe, focus area lead for The Water Institute at UNC-Chapel 
Hill, Greg Copenhaver, a UNC-Chapel Hill biology professor, Mary Beth Miranda, 
senior manager of technology sourcing and external R&D with Novozymes North 
America, and Bryant Moore, UNC-Chapel Hill’s director of strategic partnerships.

The panel discussed advances that would not have been possible without university 
involvement. For example, the process for producing calcium carbide and acetylene 
happened at UNC-Chapel Hill in 1893, bringing dramatic changes to the construction 
industry. 

Funding and mentorship opportunities for students were discussed – the Carolina 
Angel Network, for example, and StartUp UNC, which provides mentorship and 
assists with business plans and public relations. 
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WATER & ENERGY
WATER RESEARCH AT UNC: ASSISTING COMMUNITIES ACROSS 
NORTH CAROLINA
Water Research at UNC: Assisting Communities Across North Carolina was moderated 
by Kathleen Gray, director of the UNC-Chapel Hill Institute for the Environment’s 
Environmental Resource Program and associate director of outreach and public 
service. 

Gray underscored that this was an interactive session, and, after a show of hands, said 
she was encouraged by a good cross-section of students, faculty and university staff; 
representatives of the private sector and nonprofits; and government officials. This, 
Gray said, should well serve a rounded conversation.

Greg Characklis, a professor in UNC-Chapel Hill’s department of environmental 
sciences and engineering at the Gillings School of Global Public Health who also 
holds an appointment with the Institute for the Environment, addressed water scarcity 
in North Carolina. He noted that the state has experienced several “fairly severe” 
droughts in the past two decades that were harmful for agriculture, commerce and 
the environment.

Population growth and economic development, Characklis said, will continue to place 
pressure on water supplies, and the state will require strong management strategies in 
response. We are not building many new water supplies, at least not at a sufficient rate.

Most large communities in the state are dependent on surface water, and Characklis 
said that we are not building many new reservoirs. We have already built on most 
of the attractive sites, he said, and remaining potential sites are expensive. We have 
also become less tolerant of the environmental impacts associated with large water 
projects.

We still have a lot of water to work within the state, Characklis explained, but we are 
not managing it as well as we should.

“We take for granted that you open the tap and the water comes out,” he said, “but 
it’s not that simple. The way we have ensured it over time is by maintaining a lot 
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A Thursday Smart Region Luncheon was hosted 
by the Research Triangle Cleantech Cluster – 
an initiative of business, government, academic 
and nonprofit leaders – to brainstorm about the 
potential for promoting smart city initiatives in 
the Research Triangle Park region.

Attendees included local government officials 
and representatives from universities, nonprofits 
and the business community. The central 
question posed to the group: How can RTP 
become the global capital for smart cities that 
not only nurture innovation but also advance 
the collective quality of life?

A couple of examples of smart city initiatives in 
North Carolina include:  

Richmond County has deployed a smart 
water solution that allows its public works 
department to detect water leaks remotely, 
thereby minimizing truck rolls and reducing 
labor costs. The county is channeling the savings 
into infrastructure.

With the Envision Charlotte program, Duke 

Energy has provided seed funding to focus on 
energy efficiency in 60 downtown Charlotte 
buildings, with two objectives in mind: 
improving the environment and increasing 
economic development by driving down 
business costs.

RTP has all the necessary resources to advance 
smart city initiatives: world-class research 
universities, the highest concentration of 
smart grid companies in the world, and it’s the 
analytics capital of the world. 

“We’re here to brainstorm on what collaboration 
might look like,” said Susan Sanford, Executive 
Director of the Research Triangle Cleantech 
Cluster, and the bulk of the session was 
devoted to just that, with attendees circling 
up into groups of a half-dozen or so to discuss 
challenges and offer solutions.

Among these were:

•  “Smart city” is a cool term, but how do we 
more effectively get the message out there 
to citizens and elected officials about what 

A “SMARTER“ RTP
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it actually means and how its objectives 
can be achieved? The Triangle’s leaders 
must take the lead in creating a “smart 
state.” 

•  The region needs an “honest broker” to 
bring cities together, to work with all 
parties and interests. However, how would 
this person or organization be identified? A 
steering committee would be a great step. 
Perhaps there should be a pilot program 
to identify key interests and challenges. 
Then once everyone has come together, 
and there is proof of concept, how do you 
sustain and expand it?

•  We need to effectively share the data and 
analytics coming out of our institutions 
so that it can be put into research and 
practice.

•  We must work to bridge the rural/
urban divide. We need to strive to better 
accommodate diversity, including diversity 
of thought. 

•  Wake County is growing at a rate of 63 
people a day, the second-fastest growing 
county in the country, and that creates 
challenges. We need to avoid the tipping 

point of infrastructure: transportation, 
water, telecommunications, and education. 
We must think regionally – connectivity is 
everything.

•  We need to “find our brand”: We are so 
many things to so many people, there is no 
overriding brand. Who are we as a region? 
Perhaps we need an NGO to take the lead. 
Strong leadership is required to make all 
this happen.

•  We must work to offer the incentives 
necessary to retain talent – to encourage 
university students to stay and build their 
careers in the region. Emphasize the 
potential for new jobs.

Susan Sanford and staff at Research Triangle 
Cleantech Cluster will digest all of the input, 
hold conversations with local leaders, and 
make assessments toward forming a steering 
committee to move forward. 
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of capacity. We build the reservoirs so large that they can meet demand under any 
conceivable circumstance.”

The great majority of the time, less than half of water capacity is used, and that has 
been acceptable, Characklis said, because it was cheap and there was easy access to it.  
Increasingly, that level of capacity is hard to develop and maintain; it is costly, he said.  
So we transfer more water now than in the past, coordinating among communities, 
and there has been a lot of such activity throughout the RTP region. Characklis and 
his UNC-Chapel Hill colleagues have worked closely with municipalities to look at 
how to better manage their systems.

“Drought has different impacts on these communities in different ways, partly because 
the hydrology is different,” he said. The other issue is that some of these reservoirs 
were built a long time ago, and there are different ratios of supply to demand.

“Regional cooperation can take you a long way,” Characklis suggested, but agreements 
are required to establish management structures. He and his colleagues have worked 
with the area’s utilities to create transfer agreements based on a risk-based metric.

They have also been providing assistance in a 15-county area of the state’s central 
coastal plain. Most of the small communities there have groundwater levels that are 
dropping, and the state has moved in to regulate groundwater withdrawals.  Characklis 
and his UNC-Chapel Hill colleagues have been working with these communities to 
devise ways to integrate surface-water infrastructure. 

Characklis said some estimates indicate that relative to each one of these communities 
acting individually, they can realize savings in the neighborhood of 40 percent by 
coordinating efforts.

He also pointed out that water scarcity is a threat to the electricity grid in North 
Carolina: no water, no hydropower – and hydropower makes up a significant fraction 
of the electricity generated in the state.

Jill Stewart, an associate professor in UNC-Chapel Hill’s department of environmental 
sciences and engineering in the Gillings School of Public Health, is a microbiologist 
by training, focusing on water quality. She said that the number-one water-quality 
impairment in North Carolina is pathogens. 

Stewart talked about the research she and her colleagues have been conducting in 
Jordan Lake, in Chatham County. Their test sites were chosen to represent various 
levels of development as indicated by impervious cover: 15 sites along streams that 
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lead to Jordan Lake, from agricultural lands to urban areas. They are looking at 
contaminant loading as a function of land use, and they did see an association.

What was surprising, Stewart said, was discovering the levels of development were 
completely dwarfed by storm events. They would go out each month and sample, and 
on four occasions, they went out in the course of a storm. Each time, the amount of 
contamination would be equivalent to more than a month of dry-weather loading.  
It therefore might be advisable, she said, to discontinue intake, or at least increase 
treatment, during storms.

The UNC-Chapel Hill researchers are also conducting water-quality studies in 
eastern North Carolina, often working with community groups that have approached 
them because they are concerned about water quality. They are evaluating quality at 
42 sites, including some close to concentrated animal feeding operations. That work 
is still in its early stages.

Stewart said that other communities have reached out for assistance since hurricane 
Matthew, including the Lumbee Tribe, which wants to examine water quality and 
connectivity in the Lumber River watershed.

Grant Parkins, watershed education coordinator for the Environmental Resource 
Program at the UNC-Chapel Hill Institute for the Environment, explained a project 
that is just getting underway at UNC-Chapel Hill to track water storage in lakes. The 
goal is to monitor changes in the volume of large lakes, starting with 16 lakes in eastern 
North Carolina, using both satellite imagery data and on-the-ground observation.

The majority of those Eastern North Carolina lakes are Carolina bays, which are 
particularly interesting to study because most are not fed by streams and creeks. 
Monitoring how their levels change will allow researchers to learn a lot about the 
local hydrology.

The satellite images will be used to monitor how the surface area changes over time, 
and citizen scientists will be trained to read the lake level, how it rises and falls. In sum, 
the researchers will gain a better understanding of the change in volume.

Kathleen Gray talked about the UNC-Chapel Hill Superfund Research Program that 
she and colleagues are working on. It involves engagement with community-based 
groups that came to them after test results showed contaminants in their well water. 
The objective is to provide follow-up testing and expand the area tested. They are 
working in a community in Stokes County and another in Wayne County. They are 
just now in the sampling stage, but Gray said they will continue to work with the 
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communities to understand the results and then how to address them.

Gray suggested that it is exciting to see UNC-Chapel Hill researchers working not 
only with geographic communities, but also with dispersed communities – in this 
case, well users – as well as government and state park officials, utilities and many 
others.  

“I’m pleased,” she said, “that UNC-Chapel Hill is engaged in so many different ways.”

INNOVATIVE WAYS TO DELIVER ENERGY AND WATER TO THE 
DEVELOPING WORLD
In a session titled Innovative Ways to Deliver Energy and Water to the 
Developing World, moderator William Davies of the International Finance 
Corporation’s Water Resources Group led a discussion that included 
comments by Samantha Childress of the United Solar Initiative on the 
challenges photovoltaic solar developers face in scaling up operations in 
developing countries. Childress underscored the considerable effects that 
even marginal improvements in energy access can have on health and 
prosperity. 

Mark Sobsey of UNC-Chapel Hill’s department of environmental sciences and 
engineering presented research his team has conducted on techniques to enhance 
water-treatment practices and reuse of wastewater. 

Both discussions highlighted the necessity of engaging local influencers and 
policymakers to improve livelihoods in emerging nations.

TRENDS IN ENERGY AND CLIMATE POLICY
In a panel discussion titled Trends in Energy and Climate Policy, it was noted that the 
wind farm now in operation in eastern North Carolina – in the most economically 
depressed region of the state – has generated a great deal of revenue for local 
governments, farmers and the construction industry, as well as creating permanent 
jobs.

It was pointed out that Duke Energy was recently granted a license to propose two 
nuclear units near King’s Mountain. Whether Duke will request permission to build 
the units remains to be seen. If it should, it was suggested, it would be a long-term 
wager on the centralized electricity-generation model – betting that there will still be 
demand over the next 40 to 50 years to justify the investment.
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Craig Poff, director of business development 
for Avangrid Renewables, delivered a 
Thursday afternoon presentation titled 
“Wind Energy: What Happened in North 
Carolina?” addressing his company’s 
experiences in the state.

About a decade ago, Avangrid identified 
approximately 1,500 megawatts of wind 
power capacity along the North Carolina 
coast. Poff said this represents about $3 
billion that could be invested in some of 
the state’s poorest counties.

He said that North Carolina was initially 
seen by wind energy firms as being friendly 
to business. With 35 percent tax breaks in 
place, they felt they could bring affordable 
projects online with guaranteed income.

Avangrid began work in 2009, signing 
leases and reaching out to communities 
with opportunities. In 2011, it began 
to lease land for what is now called the 
Amazon Wind Farm project, and began 
work with counties to put ordinances 
and economic-development incentive 
agreements in place, while also working 
with the Wildlife Resources Commission 
and other stakeholders.

“What we saw at that time was a very clear 
path to advance the project,” Poff said.

Then concerns arose regarding potential 

interference with a military radar system. 
The state legislature subsequently passed 
House Bill 484, addressing the future 
development of wind energy projects in 
the state. Poff said that while he felt the bill 
was well-intentioned, it had the effect, in 
his opinion, of “muddying the water for the 
permitting of wind energy projects. And it 
created uncertainty.”

“So what you saw between then and 2016 
was that many developers took their business 
elsewhere,” he said.

Avangrid launched its project in 2015-16. It 
built 62 miles of road, created jobs and, Poff 
said, helped the local economy in general 
with construction, retail and more. The 
company estimates that throughout the 
construction phase of the project it spent 
$18.5 million in the local community.

The Amazon project is the largest taxpayer 
in both Perquimans and Pasquotank 
counties, Poff said. This year, it began paying 
60 landowners a total of more $625,000.

As other states are ramping up to advance 
deployment of wind, Poff said, wind energy 
firms have to be pragmatic about the signals 
they are receiving from state governments. 
Those signals vary a great deal. He said he 
is hopeful that North Carolina will take 
another look, and hopes that Avangrid will 
be doing more business in the state.

WIND POWER WOES



On Thursday afternoon, Tom Darden 
delivered a keynote address, recalling his 
career and lessons learned.

Darden was a Morehead Scholar and went 
on to earn a master’s degree in regional 
planning from UNC-Chapel Hill and a JD 
from Yale Law School. He is founder and 
CEO of Cherokee, a private equity fund. 
Cherokee and its predecessors have raised 
more than $2.2 billion in five institutional 
private equity funds and invested the capital 
in the acquisition, cleanup, development and 
sale of 550 environmentally contaminated 
real estate assets in the U.S., Europe, and 
Canada.

Darden has been investing in a variety 
of assets over the years, seeking out 
opportunities that make a positive impact on 
the planet. That has resulted in the funding 
of a number of nuclear fusion projects, 
which, if successful, he said, could transform 
the energy landscape with a nearly limitless 
inexpensive supply.

Tom offered advice to students in a number 
of regards, both professional and personal.

Understand your relationship with money, 
he said. “Watch your internal balance sheet.” 
When an asset is sold, he said, roll it into 
a new investment. Darden said he believes 
that readily available cash tempts one into 
spending rather than saving or investing.

Invest in hard assets, such as businesses, he 
urged. It requires a lot of work, he said, but 
he believes there is more upside and control 
than with stocks and bonds.

Give generously to charities, Darden 
urged. Use your business to achieve social 
objectives. Not only is it good for your 
state of mind, it offers a healthier respect 
for wealth.

Live simply, he said. Don’t let your lifestyle 
inflate with your salary. Put yourself last.

Most essentially: Be kind to people. It 
sounds simple, Darden said, but it goes a 
very long way.

LESSONS ALONG THE WAY
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Carolina Chapter of The Nature Conservancy

Christine Boyle, Founder and Chief Executive Officer, Valor Water Analytics

Patrick Bressler, Executive Vice President, Fraunhofer USA

Greg Brown, Director, Frank Hawkins Kenan Institute of Private Enterprise

Tom Butler, Owner, Manager, Butler Farms

Jenna Carpenter, Founding Dean and Professor of Engineering, Campbell 
University

Christian Carlson, Director, ESRI

Royston Carter, Senior Director, Marine Bio-Technologies Center of 
Innovation

Clammerhead Cessna, Fisherman, Carteret County

Greg Characklis, Philip C. Singer Distinguished Professor & Director 
Center for Watershed Science and Management, University of North Carolina 
at Chapel Hill

Samantha Childress, Director of Community Engagement, United Solar 
Initiative, Inc.

Diane Cherry, Strategic Director, North Carolina Sustainable Energy 
Association

Marshall Cherry, Chief Operating Officer, Roanoke Electric Cooperative

Beth Clark, Project Development Manager, Blue Sphere

Chris Clement, Partner, IronOak Energy

Trevor Clements, President, Tetra Tech Engineering, P.C.

Roy Cooper, Governor, North Carolina

Greg Copenhaver, Professor, University of North Carolina at Chapel Hill

Glenn Cutler, Co-Founder, NCBeerGuys

Tom Darden, Founder & Chief Executive Officer, Cherokee

William Davies, Africa Lead – 2030 Water Resources Group, International 
Finance Corporation

Keith Dickerson, Manager Smart Infrastructure, Schneider Electric

Ronald DiFelice, Co-founder and Managing Partner, Energy Intelligence 
Partners

Adrian Duehl, Research Entomologist, Bayer CropScience

Tim Duff, General Manager Regulatory Strategy & Evaluation, Duke 
Energy

Tony Ferlotti, Purchasing Agent, Atlantic Brew Supply

Victor Flatt. Director, Center for Climate, Energy, Environment & Economics

Erin Fleckenstein, Coastal Scientist, Manager, North Carolina Coastal 
Federation

Tim Flood, Associate Professor of Management and Corporate 
Communication, UNC Kenan-Flagler Business School

Carol L. Folt, Chancellor, University of North Carolina at Chapel Hill

Gary Freeman, General Manager, Renewable Energy Compliance, Duke 
Energy Corporation

Kathleen Gray, Director/Associate Director, Environmental Resource 
Program/Outreach and Public Service

Annette Green, Vice President, Sales Commercial Business Unit, SAS 
Americas

Kevin M. Guskiewicz, Dean College of Arts and Sciences, University of 
North Carolina at Chapel Hill

Annalee Harkins, Data Specialist and Project Manager, Environmental 
Finance Center

Rashida Hodge, Director, Client Delivery and Implementations, IBM 
Watson Group

Reginald Holley, Founder, The Longmire Group

George Howard, Co-Founder /CEO, Restoration Systems, LLC

Jeff Hughes, Lecturer and Director, UNC Environmental Finance Center

Bob Irvin, Executive Director, CLT Joules

Brad Ives, Associate Vice Chancellor, UNC at Chapel Hill Campus 
Enterprises

Vivian Jones, Mayor, Town of Wake Forest

William Kamkwamba, Author, The Boy Who Harnessed the Wind

Tim Kuhls, Head Barley Grower, Perry Farms

Zachary Kuznar, Director, Energy Storage and Microgrid Development-
Duke Energy

Rick Larsen, Senior Vice President & Director of Strategic Initiatives, 
Natural Capital Investment Fund

Todd Leister, North America Agronomy Manager, Novozymes Biologicals, 
Inc.

Niels Lindquist, Professor, University Of North Carolina 

Mark Little, Executive Director, Frank Hawkins Kenan Institute of Private 
Enterprise

Ofei Mante, Research Chemical Engineer, RTI

Gary Marchionini, Dean, UNC School for Information and Library 
Science

Marilynn Marsh-Robinson, Partnership and Alliances Manager, 
Environmental Defense Fund

Patrick Mateer, CEO, Seal the Seasons

Rob Mazzoni, Principal, TrueBridge Capital Partners

Betsy McCorkle, Partner, Kairos Government Affairs

Brewster McCracken, President / CEO, Pecan Street

Chuck McGrady, Representative, North Carolina House of Representatives

Michelle Meyer, Marketing Manager for Power Grids, ABB

Mary Beth Miranda, Senior Manager Technology Sourcing and External 
R&D, Novozymes North America Inc.

Jonas Monast, Co-Director, Center on Climate, Energy, Environment & 
Economics 



Bryant Moore, Director of Strategic Partnerships, University of North 
Carolina at Chapel Hill 

Megan Neligan, Project Finance Analyst, Cypress Creek Renewables

Zachary Nimchuk, Assistant Professor, University of North Carolina

Charlie Nobles, Marketing Director, Sensus

Derek Norman, Head of Corporate Venture Capital, Syngenta

Mohammed Oufattole, VP Research & Development, Benson Hill 
Biosystems

Fran O’Sullivan, General Manager, IBM GBS Global Operations

Patricia Parker, Department Chair, Associate Professor, Department of 
Communication at the University of North Carolina at Chapel Hill

Grant Parkins, Watershed Education Coordinator, Environmental Resource 
Program

Ralph Pätzold, Chief Executive Officer, OPVIUS GmbH, Germany

Heather Payne, Assistant Director, Center for Climate, Energy, Environment 
and Economics (CE3)

Brock Phillips, Grounds Maintenance Manager, Sun Raised Farms

Robert Phocas, Sustainability Director, City of Charlotte

Teena Piccione, Senior Vice President, Fidelity Investments IT Enterprise-
Wide

Craig Poff, Director of Business Development, Avangrid Renewables

Tina Prevatte, Co-CEO, First Hand Foods

Paul Quinlan, Clean Tech Specialist, ScottMadden, Inc.

Cor Rademaker, CEO, Strateq

Arcot Rajasekar, Professor, UNC School of Information and Library 
Sciences

Amanda Richardson, Lead Brewer and Sustainability Coordinator, 
Fullsteam Brewery

Carol Rosenfeld, Senior Project Director, Environmental Finance Center at 
UNC-Chapel Hill

Jeff Rosichan, Chief Scientific Officer, AgTech Accelerator

John Salmeron, Director, PlantSciences at Precision BioSciences

Al Segars, PNC Distinguished Professor of Strategy and Entrepreneurship 
& Director of the UNC Center for Sustainable Enterprise, University of North 
Carolina at Chapel Hill

Brendan Shane, Regional Director for North America, C40

Paul Sherman, Associate State Legislative Director, North Carolina Farm 
Bureau Federation

William G. “Gus” Simmons, Director of Bioenergy, Cavanaugh

Kelly Smith, Biotechnology Innovator, AgBiome

Mark Sobsey, Kenan Distinguished Professor, UNC Department of 
Environmental Sciences and Engineering

Jill Stewart, Associate Professor / Deputy Director, UNC Gillings School of 
Public Health

Dan Tomso, Chief Science Officer, AgBiome

Liz Tracy, Facilitator and Co-Instructor, Citrix-Red Hat Startup Accelerator

Gary Trott, VP of Marketing, Intelligent Lighting, Cree

Pierre-Pascal Urbon, Chief Executive Officer, SMA Solar Technology AG

Berry Vetjens, Business Director, TNO

Maggie Wagner, NSF Plant Genome Postdoctoral Fellow, North Carolina 
State University

Louis S. (Sam) Watson, Jr., General Counsel, North Carolina Utilities 
Commission

Markus Wilhelm, Co-Founder and CEO, Strata Solar, LLC

David A. Williams Sr., Landowner, Retired

Tripp Williamson, Operations Manager, Williamson Greenhouses; Founder, 
Cropbox

Sebastian Wolfrum, Executive Brewmaster, Bull Durham Beer Co.

Miguel Yanez, Program Associate, Environmental and Energy Study Institute

Speakers and Panelists (continued)

We would like to extend a  special Thank You to the following UNC 
Chapel Hill students for their contributions to these proceedings:

Travis Cooke, MBA ’17

Nate Smith, MBA ’18

Irina Trenkova, BSBA ’18

Eric Insler, MBA ’18

Colleen Yang, Biological & Health Sciences ’20

Amanda Gibson, MBA ’18









UNC Kenan-Flagler’s Center for Sustainable Enterprise assembles and shares 
thought leadership in research, education, and best practice. Our goal is 
to empower business leaders in their quest for shareholder value while 
exercising environmental stewardship and promoting societal well-being.

cse.unc.edu
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