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  Lyle Estill tells the amazing story of how a biofuel company became, among other things, a worm ranch, a garlic farm, a housing coop, and a foundation. In short, Industrial Evolution reveals how a vibrant business created a resilient community, able to ride out the credit crunch, Depression 2.0, and whatever else that’s thrown at the folks at Piedmont Biofuels.
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  To my brother Jim,

  who may be skeptical of me and my stories

  but who loves and respects me just the same.
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  Introduction


  “INDUSTRY” IS A FUNNY WORD. Sometimes it is a compliment. Think of the honeybee, which we generally hold in high esteem for its “industrious” nature. And sometimes it is an insult. After all, it is “industry” that pollutes the river.


  I am an accidental “captain of industry,” which I suppose makes me a cross between the virtuous honeybee and the evil polluter. I circle the word “industrial” like a hyena approaching a carcass — not sure if the lions are done feeding.


  I once went to a weekend retreat that was staged by the good people of a popular environmental magazine. Everyone said they offered the best environmental writing in the country. I’d never heard of them. And I don’t really care for retreats. But they had recently featured my friend Matt Rudolf in their magazine, and he was driving to the coast, and Bob and Camille were riding along so I reluctantly jumped in.


  It was a beautiful fall weekend in North Carolina. The soybeans were still drying in the fields and the tundra swans were starting to arrive from Canada. I had just come from a meeting with Wes Jackson and Wendell Berry who had convened a group to discuss the formation of a “Fifty Year Farm Bill” for then-presidential candidate Obama.


  The weekend guests were primarily self-absorbed “activists” and writers who could barely wait to read their latest poem or tome. They were swapping tales of how they strapped themselves to concrete barricades in order to stop heavy equipment from rolling. I sat quietly. I routinely order the services of bulldozers. I listened to their heroic stories of how they used activism to effect societal change. And I decided that I am not an activist. I use heavy equipment to clear weed species and trash from the woods so that another acre of sustainable produce can be put into cultivation, or so that a barn can be built.


  Whenever I clear land in North Carolina I get criticized for destroying the forest. After the objectors have wandered off, I set about picking up the shards of plastic and glass and the vast amounts of metal that clutter our forests. I have never found the woods to be virgin. They have always been trashed by previous generations. At my house in Chatham County I can tell you about the previous owner’s heart medication, and drinking habits, shoe size, and favorite snack foods. After eighteen years of concerted effort, I still have garbage piles I haven’t yet approached.
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  Kimberli Matin’s brushed aluminum “Pond Scene” adorns the hill above the plant.


  On my retreat weekend I strolled along a marshy boardwalk with one of the author hosts. In her poems she wrote about the winds on the Outer Banks of North Carolina, where she lived. I asked her opinion of harnessing those winds for electricity production and I explained that I was in the wind business in Canada with my brothers.


  She said, “Not industrial scale wind I hope.”


  Drat. I was at odds again. It is “industrial” scale wind. My brother Glen has built 13 turbines in two discrete parts of Ontario, and each one is 1.6 megawatts or better. They have 40-meter blades, require a big gust to get them started, and they are beautiful when they are spinning. Hold the protest for a moment: we need to harness wind energy if we are to sustain human life on this remarkable planet.


  In North Carolina, wind is something we write poems about. Not something we use to power our economy. And guys like me, who invest in “big wind,” are suspect at writers’ retreats.


  It made me reflect on vocabulary. “Industrial” is synonymous with pollution, environmental racism, corporatism, war, and all that is wrong with the world.


  That’s too bad for me. I’m not an activist. I’m an industrialist.


  I work at Piedmont Biofuels. That’s a grassroots sustainability project that started in my backyard, became a cooperative fuel-making venture, and ended up as a community scale biodiesel plant. Our project sprawls across an abandoned industrial park that is currently home to over a dozen discrete, like-minded businesses ranging from hydroponics lettuce, to biopesticides, to sustainable produce, to worm castings.


  For a long time everyone on our project referred to our little biodiesel plant as “the Coop,” and to our “big” biodiesel plant as “Industrial.”


  “Industrial” was the place with the stage for live music, the playground, the giant chess set in the yard, and the place where people gathered for soccer night. In our town, Industrial is where you might be headed for lunch, or to pick up a box of sustainable produce, or to attend a Pecha Kucha presentation.


  For many of us, industrial is an honorific term.


  By now the boilers have largely been extinguished on the industrial age in America. Most of our manufacturing has moved away. But “industry” is a term that I would like to reclaim. Industry can evolve. It doesn’t have to look like the industry of our fathers. Ants are industrious. People can be industrious. And industry can be a good thing. Ours is an industrious project.


  On one occasion I gave a tour to Pamela Bell, who was one of the founders of Kate Spade. Unlike me she really is a captain of industry, with an intimate knowledge of the textile trade, outsourcing, and global commerce. We finished our tour and pulled up a couple of rocking chairs overlooking Piedmont Biofarm. She has an insatiable appetite for business ideas, and she was smitten with our little eco-industrial park. She’s the one who coined the phrase “Industrial Evolution” as the title for this book.


  “Evolution” is something I know considerably less about. My friend Michael Tiemann once hosted an international meeting of the Open Source Initiative in Pittsboro, where our plant is located. Some of his guests were stranded in an air traffic tangle in New York, and he was unable to start his meeting. To kill some time he brought those who had arrived for an impromptu tour. I led them around for an hour or so, and when I was done, he suggested that most people have misinterpreted the work of Charles Darwin.


  “People sum it up as survival of the fittest,” he said, “but really On the Origin of Species is about adaptation.” He then went on to explain how Piedmont Biofuels had been forced to adapt time and again to shifting trends in the global marketplace, and to ever-changing government policy that is not quite sure what role biodiesel will play in America’s fuel mix.


  In the end, I’m just a storyteller. The stories I tell are the ones I have lived, which makes me sometimes wonder if I should shift to fiction so that I could suffer less. My first two books have occasionally inspired others to start projects or take action on changing their worlds.


  I think of Megan, who started the farmers market at the marina in Lion’s Head, Ontario. And of Tammy who threw in the towel on her rat race life in Atlanta to create an asparagus farm in Southern Pines, North Carolina. I think of Cole, who after a day at our park with his elementary school insisted that his parents allow him to plant peanuts in their backyard. And I think of the many smallscale biodiesel projects we have inspired along the way.


  In my travels, both on the Internet and in 3D, I have learned that we have many people cheering for us, and hoping our project will succeed. As such I frequently find myself conflicted when I’m asked, “How can we replicate that here?” Whether I’m on stage as a speaker, or on the net, or simply having lunch, it’s a question I can’t easily answer.


  I don’t have a specific system, or a plan, or a solution. But I do have some stories to tell…
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  Breaking into the Business


  WE TURNED ON OUR BIODIESEL PLANT in the fall of 2006. It sort of sputtered to life. We would make some fuel, then screw up some oil, then make some fuel, then throw a batch away. And by the time we had the hang of it the weather had grown cold. Cold is not your friend in the world of biodiesel.


  So we adjusted our plant, and tweaked the process, and putzed around through the winter and by the spring of 2007 we were ready to make some fuel.


  Chris Jude was at the helm. He singlehandedly kicked out forty thousand gallons of fuel, and for the first time in my biodiesel life I had a sales problem. I’d been making fuel since 2002 and never had enough to go around. When our plant began to spin like a top, our terminal filled up and I needed to get busy.


  Sales problems don’t scare me. I’ve been a traveling salesman for most of my adult life, and I thought it would be fun to move some fuel. So I visited almost every petroleum company in the Research Triangle Park region of North Carolina.


  Petroleum enters the world in a strange and complex way. I had a sense of it from Lisa Margonelli’s book, Oil on the Brain, in which she starts at a convenience store in California, and attempts to follow it back to its source. I entered the tangle just above the gas station level, at those firms who are delivering fuel “to the street.”


  On the distribution side, small family-run oil distributors have what are called “bulk plants,” from which they fill most gas stations. They typically have a large investment in trucks and tankage, and they are essentially in the logistics business.
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  Chris Jude, Piedmont’s first intern, went on to drive our early production efforts.


  Everyone buys from the “rack,” where petroleum enters the state, and from there it finds its way through an octopus of trucks and tanks and dispensers. In North Carolina, petroleum fuel enters primarily from two pipelines that terminate in Charlotte and Greensboro, and begin in Louisiana. (We have limited coastal offloading capability as well.) Which means that when a hurricane slams into Louisiana, North Carolina runs out of fuel.


  When I arrived at the door of the petroleum marketers I was generally treated as a curiosity. Almost all of them have the same story. It begins with “My granddaddy got a short truck and started hauling fuel for the…” and “My Daddy built up the business…” and so on.


  Today, family-owned petroleum distribution companies are in a quandary. Most of them are too profitable to abandon, and too entrenched to sell. Many of them have been grandfathered into new environmental regulations that would prohibit their existence today; the installation of an underground tank today is an expensive, protracted, regulatory challenge — much tougher to do than it was in Grand Pappy’s day. But a tank that has been in the ground for 30 years? Easy. Fill it up and roll.


  Which means many of these petroleum distributors are sitting on sites with contaminated soil, marked by years of spills, and often surrounded by inadequate spill containment. No one wants to buy a petroleum distributor because of the liability threat. And because they are hard to sell, they tend to stay in the family for generations. They even tend to bear the family name.


  I found myself in the lobbies of these companies, waiting patiently for my appointments with the owners. And I found the owners to be wonderful, down-to-earth people. The problem is that they moved half a million worth of product in the morning, and they planned to move another half-million gallons in the afternoon, and they were wary of that guy in the lobby who wanted to sell them 7,500 gallons of biowhat?


  They tended to pat me on the head, wish me luck, and send me on my merry way. “Go away, little boy,” was understood.


  Which was a problem for me.


  Biodiesel tends to be distributed as a blend with petroleum. It finds its way into the world as “B20,” which means 80% petroleum and 20% biodiesel. Or “B5,” or “B2.”


  There I was with 100% biodiesel. I needed petroleum marketers to get my product into the world, and they weren’t interested in my piddly volumes. But without a petroleum platform, I had no way to go to market. So I lined up a tanker truck and driver, and we got trained on how to buy petroleum from the rack, and the next thing I knew we were buying tanker loads of petroleum diesel, bringing them to our biodiesel plant, giving them a squirt of biodiesel, and sending them off to market.


  Chris objected to the word “squirt.” He was killing himself moving big liquids around, but the reality was that we would buy 6,000 gallons of petroleum, add 1,500 gallons of our precious biodiesel, and send it off into the world as “B20.”


  And in doing so we found we could easily beat the North Carolina State Contract price for B20. At the time, most of the biodiesel flowing into North Carolina came from Iowa — sort of the Walmart of biodiesel. And it costs twenty-six cents a gallon to move a gallon of biodiesel from Iowa to North Carolina by rail. Not a bad price advantage to wake up with, in a world that is traded to the tenth of a penny.


  And so we started shipping. We picked up the Town of Cary. And the Town of Carrboro. And Chapel Hill. We picked up the Triangle Transit Authority for the region’s buses, and began to see our fuel flow into the Wolfline at North Carolina State University. In no time much of the B20 in the area started coming from our plant, and we were delighted to watch our terminal fill up with biodiesel and sail out the door atop its petroleum counterpart. It turns out no one gets fired for paying less than the price stipulated on the State Contract.


  There was one problem, however. And that was cash. When you buy petroleum at the rack, you pay cash. Everyone does. And you pay your share of state and federal taxes, which in North Carolina at the time amounted to around fifty-four cents a gallon.


  Delivering a single load required a lot of cash — most of which was spent on petroleum, which was not our high-margin product. And since virtually all of our customers were government agencies, they were not required to pay taxes. Which meant we had to claw our prepaid taxes back from both the State of North Carolina, and the IRS. Doing that is fun and easy, but it took time. Lots of time before we would see our cash returned to us.


  Plus, most of our fuel was delivered on terms. Bills are paid very quickly in the petroleum industry. Invoices turn in a matter of days — not weeks or months like some other industries. What all this boils down to is that shipping petroleum is a vastly cash-intensive business. My brother Mark was in charge of our financial engineering at the time, and he figured we would need three quarters of a million dollars a month of revolving cash in order to sustain our petroleum play.


  And we didn’t have it.


  One of the outcroppings of this strategy was that we accidentally took 100% of the business away from the petroleum distributors. For us, shipping a 7500-gallon tanker load required 1500 gallons of our product. For the distributor who used to have the Chapel Hill account, it meant losing the entire business.


  Which made our phones ring.


  Next thing I knew my calendar was filled with petroleum distributors, many of who had lost business to us, who were curious to find ways in which we could work together. Many came to the plant for a tour, where they were greeted by me — that same little guy who once sat in their lobbies. The same fellow for which they previously had no use.


  In no time our sales problem was fixed. Our million gallon per year biodiesel plant was happily included in the system that delivers four million gallons of petroleum diesel each day to those needing motive power in North Carolina.


  Piedmont Biofuels exited the petroleum business immediately. The strategy introduced us to the world, but we learned that it is best to leave the petroleum business to those with the vast capital reserves, and the rolling stock, and the tankage. We were better off just making our cleaner burning renewable fuel.


  By now we are well-known throughout the petroleum industry in our region, and we enjoy long and deep relationships with those petroleum distributors who traffic in biodiesel.


  Something that perpetually amazes me is the extreme cooperation that exists in the industry in general. The public pumps its fuel under the misguided notion that Exxon is different from Shell, and that one brand is different from another. The reality is that it is simply about moving liquids around and has much less to do with product than it does with logistics. In a business that is as mature as petroleum, the product flows through many hands before reaching the consumer, and the profit margin left behind for each handler is so low that it becomes all about who has which truck where and when.


  It is nothing for one distributor to lose a customer to another in the name of fetching a penny a gallon. Customers are not under contract, and are accustomed to leaving their suppliers for a tenth of a penny. Quotations go out to four decimal places and are good for the afternoon. Without bitterness, anger, or emotion, whole loads are lost and gained as a matter of course. Everyone is clear on one another’s cost structure, and everyone is clear on who will make money on the transaction, and many of the transactions are completed harmoniously.


  In North Carolina the public believes the business is characterized by cutthroat competition, but it is not. Every time there is a hurricane, which pinches our vulnerable fuel supplies, our boneheaded Attorney General makes a speech about how he is going to look into price gouging.


  The reality is that no one makes any money selling petroleum products “on the street.” Selling gas is a way to get consumers to stop in. The money is made on potato chips, lottery tickets, and cigarettes. Think for a moment about the newly automated dispensers that offer television, credit card processing, and fuel at the same time. They have one over-arching message: stop inside.


  Because one station posts a sign that reads 2.59.9, and the one across the street reads 2.58, the public believes that it is lock stock competition. Which it is not. Chances are good the same petroleum distributor owns each station, and the main objective of each is to sell more chocolate bars and coffee.


  The money to be made in the oil business is not with the poor schmuck selling gasoline. And it is not with the third generation distributor who is deploying vast assets for thin margins. For a time I believed the vast profits must lie with those who pull oil out of the ground, but it turns out that can also be a marginal undertaking. Most of America’s crude oil supplies today come from “stripper” wells, most of which are family owned, down on the ranch in Texas, Louisiana, and Oklahoma. Those are the lone pumping rigs in the middle of the field of cows or sagebrush, that are slowly going up and down like one of those glass birds with a belly full of water that is pretending to drink from a glass.


  Many of these wells require something like sixty dollars of cost to produce a single barrel of oil, and many produce as little as ten barrels a day. So when you are driving down the road and hear that oil hit a record $61.00 a barrel, keep in mind that some fellow in Oklahoma could be fetching $10.00 that day.


  The oil business is like any other. Everyone who is in it assumes there is more money to be made somewhere else. The producers envy the refiners, the refiners envy the pipelines, the pipelines envy the distributors, the distributors envy the gas station operators, and on it goes. The driving public, and the Attorney General, tend to be oblivious to the entire industry.


  Surely fortunes have been made. And lost. People gamble. People win. People lose.


  The notion that Piedmont Biofuels is any different from any other business undertaking is incorrect. We decided to become a processor. We developed an expertise in making fuel. Our petroleum equivalent would be the “refiner,” and that is where we placed our bet.


  As the industry matures, it turns out that making biodiesel is an extremely marginal activity. We spend our days wishing we were producers of feedstock. We wish we could create poultry fat, or crush seeds into oil, or be anywhere other than at the mercy of those who control the resource upon which we depend. But those who control our feedstocks envy our position, to make fuel. And those who are distributing the fuel have a prurient interest in our business as well, since they, too, are living on razor-thin margins.


  We put our money on biodiesel. We were convinced it would either “win, place, or show.” It’s been a long race, and so far we have yet to scrape winnings off the table. We haven’t given up, but the word to those who envy the producers of biodiesel is “Pick another horse.”


  Fortunately for Piedmont we don’t just make biodiesel. On the winding road to our eco-industrial park, we spawned a number of internal and related businesses that allowed us to hedge our bets.
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  Accidental Diversification


  IN JANUARY 2005, I shoved the security gate open and walked onto a three and half-acre campus with four buildings spanning roughly twenty thousand square feet. We had just acquired an empty industrial site.


  It was creepy. Poison ivy climbed the walls, possums, groundhogs, and raccoons roamed freely about. The buildings creaked and groaned in the wind and with the slightest change of temperature.


  The place was built in 1986 by a group of folks who wanted to invent a superior aluminum for use in fighter jets. They managed to get big water, and big sewer, and big electricity pulled out to the middle of nowhere, but as far as I can tell they never figured out “big jobs.”


  It closed in 1996, shortly after the Soviet Union folded in the Cold War. Their better aluminum was a victim of the peace dividend.


  And the park sat empty for another ten years. The buildings were strange. Two-foot thick concrete blast walls and hinged roofs that were designed to let explosions “out.” It was a white elephant on the edge of town — too complicated to even bulldoze.


  We thought we could put our entire biodiesel operation in the second building, which is four stories tall and came complete with a three story mezzanine that was already painted green and yellow — the colors of Piedmont Biofuels.
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  The Plant began as a creepy, abandoned place.


  We were young. And naïve. I literally showed up in coveralls ready to fire up my acetylene torch to cut out some equipment to make room for our biodiesel plant. I thought the first job that lay before us was to convert the abandoned industrial scrap into cash. We had electric transformers, and thousand-dollar breakers, and hydraulic presses for as far as the eye could see.


  Yet when I ventured into that market I was startled to learn that such equipment was everywhere. In order to sell the remnants of an industrial plant, someone needs to be investing in industrial gear. And in North Carolina, in 2005, it appeared as if we were the only enterprise in the region that was actually building a “factory.”


  Combine that with the fact that there were and are abandoned mills and industries across our state — many with transformers and breakers and hydraulic presses collecting dust.


  I learned early on that if I was going to convert stuff into cash, the market would be China, the competition would be fierce, and selling off industrial gear would be a new career entirely. Rather than embark on a new career, we set about selling things off for scrap metal and went to work on designing and building our biodiesel plant.
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  With plantings and art and businesses we brought the Plant campus to life.


  Once I figured out how to turn the electricity on, I went to work on outfitting the original Control Room as our office space. I thought it would be a suitable place to make camp while we built. And it was horrific. Leif, me, and Evan set up on tables and desks side by side with no daylight, no fresh air, with two land lines and three cell phones and a fax machine. When Rachel decided to join us, I took my torches and cut a circular hole in the control room wall and gutted what was once a wiring closet. It was just enough space to fit a desk and a bookshelf. We called it the “Hobbit Hollow” because of the shape of the cut in the wall.


  From that awful little control room we designed and built and permitted North Carolina’s first B100 terminal — the first place in the state to get 100% biodiesel that wasn’t off a rail car.


  Two months into the endeavor I published an entry in Energy Blog entitled “Office Downgrade”:
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  I thought that our office at Industrial was modest. I have a piece of plywood over a steel frame where I sit. But it is heated, and it has lights. We have a photocopier. And although it is close quarters, it works for now.


  Today I came in to meet a team of electricians. The goal is to strip unwanted power that hangs in conduit from our proposed laboratory and proposed office space. Last week I had a chance to work with Tuesday again. We spent many years in the art business together, and we tapped her for some torch work at the plant. She cut out some enormous argon pipes to clear space for us. By shedding the pipes, and losing the electrical wires, we should be able to transform what was once an equipment room into a glorious office/lab/reception area.


  Today I had visions of getting the electricians started, and retreating to a quiet Leif- and Evan- free office to work on Biodiesel Power.


  I was going to be upstairs in the quiet office collecting my thoughts, and the electricians were going to be tracing circuits back to the distribution panels and eliminating them entirely.


  Except to do that we killed power to the whole building.


  Which means I am now on a pair of sawhorses, on the lawn outside of building #3. I fished a scrap of wood out of the pile for a desktop, and have run a hundred-foot extension cord out to my notebook.


  It’s supposed to get up to 55 today, slight breeze, and it’s not bad here in the sun. I can occasionally hear the electricians grunt and holler from across the way.


  Our meeting with the Fire Marshal went exceedingly well. Leif and I both have plenty of work ahead of us to meet his expectations, but it can all be achieved, and yesterday we were stoked about our prospects in general…
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  While Piedmont was innocently building a biodiesel plant in Building 2, Tami and Matt Schlegel and I were renovating Building 1. We didn’t need it for anything. It had a nice loading dock, and a machine shop, and some office space. Tami rented it out to Eastern Carolina Organics, which put in a giant drive-in cooler and set up a distribution operation for getting produce to fancy restaurants and grocery stores throughout the region.


  Tami and Matt worked with local mosaic artist Janice Reeves and Diane Swan, our celebrity cabinetmaker, and they transformed what was once a machine shop into a remarkable kitchen and break room. They stained the concrete floor, put in a clerestory window for day lighting, and a giant arched window. We have Alicia Ravetto to thank for our day lighting strategy. I bought Tami a plant-wall biofilter, for her birthday, and we had it built into the wall. It is basically an indoor air-cleaning device with a continuous flow of water. It anchored the room in a remarkable way.


  I think everyone on project would agree that the kitchen was over the top. Custom concrete counter tops with embedded shards of stained glass, locally grown maple “worm eaten” cabinet wood, with artful homemade light fixtures, it became a powerful space — a complete counterbalance to our nasty office in the control room.


  We had no idea what we were doing. In the creation of the kitchen we accidentally created a magnetic space that set the tone for the project. Suddenly people wanted to use it for board meetings. We outfitted it with chairs and tables and started accommodating groups. Some rented, some donated, many were free, and while the kitchen never became a “revenue stream,” it meant the place filled up with groups from the Haw River Assembly to the Chatham Soccer League — and everything in between.


  Having the coolest meeting space in three counties made the biodiesel plant a destination. Which gave it buzz, and traffic, and filled our parking lot up with interesting and interested people.


  In the beginning the buildings were surrounded by turf. I hate turf. Unless it gets used. I can’t see the point of mowing something that no one sets foot on. Tuesday put together a pair of soccer goals such that one patch of turf could be a soccer field.


  That made us a destination for soccer. In Small is Possible I wrote, “The plant is routinely a venue for parties. Children swarm to its midst with scooters and skateboards and inline skates, and all manner of wheeled devices. A whole generation will lose their training wheels at Piedmont Biofuels. That is either a reflection of our craving for community, or of the fact that we have a strip of safe pavement.”


  As the biodiesel plant progressed we were slammed to a halt by water pressure. We knew that we would have to install a sprinkler system for our high hazard work, but were caught off guard by the fact that we did not have enough water pressure to operate a sprinkler system.


  After all, our abandoned industrial park was at the end of the water line on the edge of town. We only had enough water pressure to sprinkle two small rooms. Increasing pressure meant erecting a water tower. Which was a $350,000 surprise. By the time we encountered this problem, our money supply was running low and we had no way to pull it off.


  So we wedged our reactors, and our high-hazard work into two small rooms in Building 3, and we built an underground pipeline that crossed the street. Whew. Good thing we had an extra building. Suddenly biodiesel would require both Building 2 and Building 3.


  Upon doing so we hit another formidable snag. Building 3 was located very close to our property line. In order to pull off our plan, we would have needed to locate our tank farm, which included ten thousand gallons of methanol storage, right next to the adjoining property. We were hemmed in.


  So we bought the surrounding property. That moved us from three and half acres up to a fourteen-acre campus. After closing, we ripped down a large section of fence, and built our tank farm.


  As part of our cash recycling efforts, we sold Building 4 to Jacques and Wendy. They had a brisk trade in fabrics and imported art and antiques and Building 4 became their warehouse.


  On one end of the campus we were giving it our all building a biodiesel plant. On the other end various businesses were popping up. Screech moved his hydroponics lettuce operation in. Piedmont Biofarm started farming the vacant lots that surrounded our buildings. Tracy Kondracki moved her “Green Bean Accounting” business into an empty office in Building 1. And the Abundance Foundation, which is driven by my wife Tami snatched up another empty office.


  A stage in the lawn brought on rock concerts and festivals, and provided a venue for politicians to speechify about our low carbon future. Eventually Piedmont finished its office space, complete with a gorgeous second story porch, and moved into the new Control Room, where most of us still work today.


  We found a room in Building 3 that could be converted to office space, and before the paint was dry it was rented to Cecellia as an office for her work with the North Carolina Wildlife Commission.


  We came for the biodiesel. Baskets and produce and bookkeeping and lettuce were ancillary. Piedmont Biofuels accidentally became the anchor tenant of what would emerge as an eco-industrial park. What we failed to understand at the time, as we were bringing our chemical plant to life, was that we were imitating nature, and accidentally diversifying. As Piedmont Biofuels lumbered along, trying to find its way into the world of a cleaner burning renewable fuel, an eco-industrial park sprung up around it. Before we knew it there were seven unique businesses inside the fence.


  Farmers were coming to drop off their wares. Some filled up with fuel in the yard.


  Allen came along wanting some biodiesel as a feedstock for his bio-pesticide business. We had an empty floor on our mezzanine, so we designed and built a precision blending operation for him. That went well, and he eventually took over Building 4. On one side of the street we work hard to avoid emulsions. We then sell product to Eco Blend so that it can be emulsified. One side of the street hates free fatty acids. The other side of the street sells them for a living.


  I should note that as the real estate all around us was filling up with tenants, and projects that were largely focused on sustainability, we were mostly oblivious. At the time we did not see ourselves as an escort into the low carbon future. We were merely building a biodiesel plant. Welding every weld and fitting every pipe ourselves.


  Piedmont Biofuels suffers from an acute case of “Do It Yourself Syndrome,” and because we had designed and built a handful of biodiesel projects, we found ourselves squarely in the design-build business for other people. Years ago we did a complete biodiesel plant on a trailer. Which led to a second version that became our Clean Technology Demonstration rig, which we drag around to various venues to demonstrate biodiesel production.


  The North Carolina Zoological Park liked the notion of a biodiesel plant on a trailer so they hired us to build one for them. UNC Pembroke liked the notion too, so they bought one. As did Clemson University, and Hill Town Biodiesel Cooperative, as did Montana State University. By the time a principal at Washington High School decided to write a grant to build a biodiesel plant on a school bus, we had shipped a bunch of mobile units.


  When the financial crash hit in the fall of 2008, our design-build group was staring at a year’s worth of work, and delivering projects profitably. As the recession deepened, the work grew. Small-scale biodiesel, based on feedstock anomalies flourished, as the giant biodiesel plants — and the industry itself — began to falter.


  We found ourselves offering engineering assistance to seed crushing facilities, and spending almost as much time making 3D models of how to move liquids around as we spent making biodiesel.


  At the same time we entered the research and development business. Greg and David had invested a massive amount of time and energy in the development of a cavitational reactor for biodiesel production, which they were positioning for small scale plants, and Greg took his enthusiasm for the learning edge and hired on to a research project involving the creation of heterogeneous catalyst.


  At the time Rachel was our quality manager. She shepherded us through the BQ-9000 accreditation process, which is a quality standard awarded by the National Biodiesel Board. We were the smallest biodiesel plant in the land to make the grade. Rachel joined Greg in his quest for science projects and we found ourselves building a second lab and entering the world of contract research and analytics.


  In the spring of 2007, with some assistance from the Biofuels Center of North Carolina, we embarked on the creation of our second chemical plant, which we referred to as our “bio-refinery.” In the course of creating biodiesel, a cocktail of co-products is created that largely has no market at all. Our bio-refinery was designed to sort that cocktail into its component parts, such that it could be turned into cash.


  We turned on the bio-refinery in the fall of 2008, but we could not get it working properly until the summer of 2009. Once again we were a year late.


  But by the fall of 2009, when the biodiesel industry had all but collapsed, our bio-refinery was spinning like a top, and we were able to bring in co-products from other biodiesel plants — those which were mostly closed, or idle, or waiting for the economy to turn. At the time we could land co-product feedstock for about a penny a pound, and after sorting it out in the bio-refinery, we were fetching thirteen cents a pound. Refining, it seemed, was a profitable undertaking.


  Another important thing that occurred in the spring of 2009 was that the Board of Directors of the Piedmont Biofuels Coop elected to “become one” with Piedmont Biofuels Industrial. The Coop was a grassroots effort that was operating out of a double wide, collecting used vegetable oil from area restaurants, and spinning it into fuel for its members.


  It was losing money at an amazing rate, and had run afoul of its landlord, its creditors, its neighbors, the local fire marshal, and was about to face the EPA in a showdown it had no hope of winning. Rather than letting a beloved institution fail, the Board decided to “land it in the Hudson,” by merging it with Industrial.


  When the Coop and Industrial became one, we ended up with a soap maker, who was happily making soap out of crude biodiesel glycerin. And we ended up with a rainwater collection business that was largely concerned with marrying the ubiquitous containers of chemical handling to homeowners attempting to combat our increasing drought conditions.


  By the fall of 2009 we had been making biodiesel for seven years. We had used almost every feedstock imaginable, except human fat, and despite our labors, we had never made any money producing fuel. I’m guessing we had lost money on every gallon ever produced, and we had produced well over a million gallons of fuel.


  The industry was on the ropes and Piedmont was no exception. In the cold grey days of October I was astonished to see that our biodiesel production had hit an all time low — about 2700 gallons in a month, from an asset capable of making 4000 gallons in a day. We were down more than 90% from the same period a year earlier.


  Yet our campus was expanding. Dan was leading volunteers in the construction of a new pole barn for Piedmont Biofarm, which was profitable on its own head of steam, and building a new greenhouse. Screech was undertaking a bold expansion, moving his operation from a lone greenhouse inside the fence to five more up on the hill.


  I was building a seed crushing facility in the hallway of Building 3, to ready us for both a workshop, and a load of sunflower seeds that had been grown in wastewater by the City of Raleigh.


  A new era of education and outreach had begun. Used cooking oil collection was in full swing, and Rachel tasked her sister Andrea with the creation of a new tradeshow booth.


  One of the panels on the new booth was to be “Products from the Plant,” and Rachel and I went to work assembling photographs and verbiage.


  Starting at the same gate I once shoved open as I walked into an abandoned industrial compound 4 years earlier, the list went something like this: Honey from Rick and his bees, organic produce from Eastern Carolina Organics, bookkeeping services from Tracy at Green Bean, festivals and events from the Abundance Foundation, biodiesel, rainwater delivery systems, vermiculture bins, boiler fuel, glycerin, design-build services and research from Piedmont Biofuels, produce and worm castings from Piedmont Biofarm, bio-herbicides and bio-pesticides from Eco-Blend, soaps from Deniece, and hydroponics lettuce from Screech.


  Were we only making biodiesel, we would be bankrupt, like so many others. Instead we had accidentally diversified to the point of survival.


  At the time I wrote about it in a column for the Chapel Hill News — which they titled “How Industry Evolves”:
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  In North Carolina, we tend to put our industrial sites in the southeast corner of every county. That’s largely so that when our industries dump their pollution in our rivers, it becomes the problem of the county next door.


  That way Alamance can have the effluent of its dye houses flow immediately into Chatham County, and Chatham County can have the effluent of its resin makers, and the heat from the Cape Fear coal fired power facility, flow readily into Harnett County, which put its denim plants in the southeast corner, and so on to the sea.


  Historically “county government” has been much more powerful in the south than in other parts of the world. We are accustomed to our county sheriffs, and attorneys, and county managers wielding serious power.


  I am presently immersed in the writing of my next book, tentatively entitled “Industrial Evolution.” The other day over lunch Rachel and I were marveling over Piedmont Biofuels, accidental creation of a fullscale eco-industrial park in Pittsboro.


  “It probably should have been in Moncure,” she said.


  That’s where we both live. It’s the southeast corner of Chatham County — where all the industry is.


  Moncure is where we have rail access. That’s a treasure for our economic development folks, since not every county has it. And Moncure is where we have cooling towers. And smokestacks. A few years ago Moncure was home to the highest emitter of formaldehyde in the land.
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  Our project is “in town.” And I suppose the reason we are in town is because we started with an abandoned industrial park. We were so focused on limiting the embodied energy of our project, that we couldn’t see the point in breaking ground on a green field. Our job is to help escort North Carolina into a low carbon future, which is why we snagged a campus of abandoned buildings, rather than breaking ground on the rail spur.


  Rail is about being “big.” We want to make a go of it staying “small.”


  Today 75% of the biodiesel industry in America is boarded up. We still haven’t figured out how to turn $3.00 oil into a $2.00 fuel. Piedmont is still chugging away.


  For the past five years Rachel and I have driven past “For Rent” signs on our way to work. When the “Great Recession” hit we noticed an increase in abandoned buildings with signs in the yard. And yet there is a backlog of people who are trying to get space inside our fence.


  Where we work, the co-products of one business are the feedstock of another, and the waste of one business becomes the heat source for the greenhouse on the hill.


  In an economy that has allegedly ground to a halt, we are pulling building permits, and hiring builders. It appears the Abundance Foundation is about to move into the first “actually green” office building in Chatham County. And it’s tucked into the back yard of a chemical plant — nestled up against the sustainable farm that surrounds us.


  We offer free tours of the plant every Sunday afternoon at 1:00 —as we have always done — and we have noticed a newfound interest in sustainability. What was once “all biodiesel all the time” has shifted ever so slightly into an interest in our rainwater delivery systems, and our worm castings, and our vermiculture digesters, and the banana trees that grace our campus.


  This year we are not going to have to argue about climate change. We will simply show our guests a locally grown banana. At long last our banana trees in the yard are bearing edible fruit.


  When you go down to the industrial plants in Moncure, you tend to be stopped by a security guard. Free tours are hard to come by.


  And while both Rachel and I live down that way, I think we are glad to go to work in town…
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  In the early eighties I was fortunate enough to hire on to my brother Jim’s computer distribution business. I started out hanging drywall in his office, became a technical writer for his fledgling custom engineering group, moved into order processing when the administrative anchor of the business, Suzanne, quit. From there I launched a career in sales. We were lucky. Jim started selling computers out of the trunk of his car before Microsoft was invented. When IBM entered the industry we successfully retooled our business and our business exploded like the industry itself.
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  Lyle was delighted with his first edible banana harvest.


  Microsoft’s founder, Bill Gates went on to become the wealthiest man on earth and a popular computer evangelist. I met him once, on the show floor of the first ever “Windows World” in Atlanta where he rode the escalator like all the rest of us. And he was gracious, thanking people for coming to his show.


  But I always thought Bill Gates was confused. He was always preaching “convergence” in which all of our technologies would arrive at the same point, and do everything for us. That struck me as being the opposite of how things happen in nature. In nature, species divide, they don’t converge. I believe the same logic holds true for business. Businesses naturally diverge.


  The world that Bill Gates described had us balancing our checkbooks, and getting our entertainment, and reading our books on one splendid device that would allow all of our needs to “converge.” Yet it seems to me I have multiple devices piling up. My boys have a Wii console for playing one type of computer game and are saving up for an Xbox to allow them a wider range of game choices. I have a notebook computer where I tend to do different work than I do with our desktop model, and apparently I am in need of a separate electronic device with which I can download the books I want to read. While it is true that my cell phone has way more computing firepower than I can possibly understand, it’s not where I play games or do my banking.


  I think “divergence” is what business does. When my brother Jim’s custom engineering business was floundering, he spun it out as a stand-alone company, where it found a niche and prospered.


  That is certainly what Piedmont has done.


  Another juncture where we depart from mainstream corporate America is when it comes to sharing information. We are the originators of “Open Biodiesel,” which borrowed heavily from the software industry.


  In the software world there is a radical notion called “open source,” where the source code is often free to its users. In the parlance of the open source world, it is “free as in speech, not free as in beer.”


  At the heart of the open source software proposition is the notion of a “community” of developers who work together to improve the product such that new features and functions can evolve rapidly. “Release early, and release often” is a common mantra from the world of open source.


  The idea is that a small company with a community of contributors can have a larger development reach than it can afford, thereby permitting it to compete with giant “proprietary” competitors with large bankrolls.


  In Small is Possible, I discussed how the principles of open source software development spilled over into community scale biodiesel. This caught the attention of Michael Tiemann, one of the founders of the open source movement.


  Michael invited me out to his company, Red Hat, to speak to a lunchtime crowd as part of their “Lunch and Learn” speaker series. That began a friendship that has spanned a bunch of readings, and speaking events, and panel discussions in the public eye that are not half as interesting as the lunches and breakfasts we have had along the way.


  At one point he introduced us to Tim O’Reilly’s venture capital firm. Rachel and Leif and I found ourselves in a San Francisco board room discussing our little biodiesel project with some extremely interested, well heeled, and powerful members of the open source community.


  When Red Hat launched opensource.com they invited me to contribute something on how open source principles can transcend the software industry. Here is the column I wrote called “Open Biodiesel”:
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  I’ve had a number of career changes. I went from poetry to technology to metal sculpture to the Internet to biodiesel. And I must admit that although I have brushed against “open source” a number of times, I have had a hard time getting my head around it.


  Once I was working the show floor of USENIX in San Antonio, in 1998, the year Free BSD was released. It created quite a buzz. But I wasn’t sure what to do with such a thing.


  I later ended up as the CEO of an Internet company. The “bubble” had burst, the company I was to run was pretty much bankrupt, and my job was to fix it. As part of the turn around I invested in OpenNMS, which is an open source network management company. At the time I still didn’t know what “open source” meant.


  OpenNMS was (and still is) run by Tarus Balog. He’s a charismatic champion of the movement and I quickly fell under his spell.


  Tarus told me to read The Cathedral and the Bazaar, which I did. Tarus took me to the Triangle Linux User Group. For a moment in time “open source” was my life.


  I’m not really a “turn around” guy. My brother Mark used to joke about my work on the Internet, saying, “They wanted a ‘turnaround artist’ and all they got was an ‘artist.’”


  During my time with OpenNMS I was migrating toward biodiesel. Biodiesel is a cleaner burning renewable fuel that is made from fats, oils, and greases. I was making the stuff in my back yard, and signed up for the fledgling Bio-Fuels program at Central Carolina Community College.


  I was busy scaling up biodiesel, and scaling down my life in the technology sector. Technology was making me narcoleptic. Biodiesel was lighting my fire. Tarus and OpenNMS went on to build an open source success story, while I abandoned them for a fifty-five gallon drum and a canoe paddle.


  I jumped in with Leif and Rachel (my instructors at the college), and together we founded Piedmont Biofuels. We had some early successes making fuel and were immediately confronted with a critical decision: Should we tell the world what we had learned or should we keep it a secret in order to parlay our knowledge into cash?


  We decided to take an “open” approach, and instead of applying for patents, and sealing our lips, we published our successes and failures on Energy Blog. Our work was free for the entire world to see.


  At the time the biodiesel industry in America was in its infancy, and as such it was shrouded in proprietary secrets and great advances, and complicated licensing schemes.


  Our work stood in stark contrast to an evolving industry, in which charlatans came and went, and “black box” solutions regularly emerged and disappeared. It was the Wild West for biodiesel and no one was sure what stories to believe.


  Piedmont’s notion of “open source biodiesel” immediately got traction in the grassroots biodiesel community and became the standard for how small projects should interact with one another. We had our flops. And we had our successes. And we published them all.


  In no time we found ourselves with an active consulting business. Our rates went from being a member of our Coop ($50.00 per year) to $50.00 per hour to $100.00 an hour to $200.00 dollars an hour in order to slow things down a bit. I’ve often thought, “Tarus would be proud.”


  As public money started flowing into our project in the form of grant awards, we stuck to the knitting. We offered free tours, and free information to anyone. Interest in our project built rapidly. Part of our message to public funders was that we would tell anyone anything they wanted to know.


  The fact that we were open source appealed to those with public money. I’m not sure any of us clearly knew what it meant, but funders wanted to know that if they bestowed grant money upon us, our stewardship of that money would benefit others. As a result we accidentally became a frequent recipient of both federal and state grants.


  But our commitment to open had a broader benefit. The biodiesel industry has had a bruising ride since its inception. The public doesn’t really understand biofuels, and the industry doesn’t tend to be “open” in an effort to make itself clear.


  When we were making fuel in the backyard we were quirky. For a moment there, when biofuels were going to save the world, we were sexy. We had a moment as rock stars. But when global commodity markets climbed to record highs in the summer of 2008, the whole food vs. fuel debate came to the fore and biofuels became evil. That’s when our industry made the cover of TIME magazine as a sham. And that’s when the United Nations accused those responsible for making biofuels of being guilty of “crimes against humanity.”


  We went from quirky to sexy to evil, and we continued to publish our stories along the way. As a result we had credibility that allowed us to survive where others died. As biofuels projects collapsed under the weight of “evil,” we persevered on the strength of our transparency alone.


  We have been “open” at every step along the way, and we feel that our openness has been critical to the success of our enterprise.


  At Piedmont Biofuels we have a lot of “firsts.” We have a number of breakthroughs under our belt. And we have shared both our “firsts” and our breakthroughs freely with the world along the way, and we have watched our industry rise and fall as it fumbles about with policy decisions that will determine the role of biodiesel in our energy mix.


  By some measures it is fair to characterize community-scale biodiesel as an industry that is open. Surely we receive as many good ideas as we contribute. And there is no doubt that we have benefited greatly from the community of small-scale producers.


  Just as the small open source software company can successfully compete with much larger proprietary rivals, our small biodiesel company looms larger than life because of its many contributions to industry knowledge.


  Which might not matter in the least. We still haven’t figured out how to eat fame. And we are still paying off the vast “tuition” we have paid as pioneers in the biodiesel industry. But we are resilient. And we are “open.” And we wear both of those monikers with pride.
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  We came for the fuel, and after a few sharp detours, found ourselves intact because of all the divisions along the way. When fuel production was down, design-build was booming when design-build was soft, our research and analytics would sometimes carry the day. We’ve diverged. We’ve held on. We’ve innovated. And we feel that our accidental diversification is rather the way things occur in nature, and that it is a critical reason we are still alive.
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