
    
      
        [image: cover]
      

    

  
        
            
                Thank you for downloading this Simon & Schuster ebook.

                

                Get a FREE ebook when you join our mailing list. Plus, get updates on new releases, deals, recommended reads, and more from Simon & Schuster. Click below to sign up and see terms and conditions.

            

            
            	CLICK HERE TO SIGN UP

            

            
               Already a subscriber? Provide your email again so we can register this ebook and send you more of what you like to read. You will continue to receive exclusive offers in your inbox.

            

        
    
    
      Green Investing

      A Guide to Making Money through Environment-Friendly Stocks




      
        JACK ULDRICH
      

      
        [image: logo]
      

    

  
    
      Copyright © 2008 by Jack Uldrich

      All rights reserved.

      This book, or parts thereof, may not be reproduced in any form without permission from the publisher; exceptions are made for brief excerpts used in published reviews.

      Published by Adams Media, an imprint of Simon & Schuster, Inc. 57 Littlefield Street, Avon, MA 02322 www.adamsmedia.com

      ISBN-10: 1-59869-582-7

      ISBN-13: 978-1-59869-582-3 (paperback)

      ISBN-13: 978-1-44050-109-8 (EPUB)

      Printed in Canada.

      J I H G F E D C B A

      Library of Congress Cataloging-in-Publication Data is available from the publisher.

      This publication is designed to provide accurate and authoritative information with regard to the subject matter covered. It is sold with the understanding that the publisher is not engaged in rendering legal, accounting, or other professional advice. If legal advice or other expert assistance is required, the services of a competent professional person should be sought.

      — From a Declaration of Principles jointly adopted by a Committee of the American Bar Association and a Committee of Publishers and Associations

      
      
        This book is available at quantity discounts for bulk purchases. For information, please call 1-800-289-0963.
      

    

  
    
      Contents

      Chapter One

      
        Green Investing: A Long-Term Trend
        

      

      Chapter Two

      
        Due Diligence: Do Your Homework
        

      

      Chapter Three

      
        The Big Dogs: The Fortune 500 Companies
        

      

      Chapter Four

      
        Biofuels: Fuel of the Future?
        

      

      Chapter Five

      
        Solar: Heating Up or Flaming Out?
        

      

      Chapter Six

      
        Wind Power: The Sky Is the Limit
        

      

      Chapter Seven

      
        “Alternative” Alternative Energies: Geothermal Energy, Fuel Cells, Wave Power, and Clean Coal
        

      

      Chapter Eight

      
        The Cleanest Form of Energy: Energy Conservation
        

      

      Chapter Nine

      
        Tracking Cleantech and Building Your Own Cleantech Mutual Fund
        

      

      
        Conclusion
        

      

    

  
    
      

      Editor's Note

      Different people use different terms to refer to investing in renewable energy companies. Some refer to it as green or greentech investing, while others label it cleantech investing — because the energy sources are nonpolluting, hence clean. For the purposes of this book, the various terms are interchangeable. They will be used to describe companies that employ innovative technologies to create new products, processes, and services that compete favorably with existing energy sources, technologies, and services in terms of price and performance, while simultaneously reducing mankind's impact on the environment.

      The terms cleantech and greentech will primarily be used to describe companies seeking to generate energy from alternative energy sources, including solar power, wind, biofuels, and fuel cell technology. Some attention will also be devoted to companies that are developing more resource-efficient industrial processes that help conserve energy usage and/or reduce harmful environmental emissions, as well as those engaged in more speculative renewable energy sources, such as wave power and geothermal energy.

      It is worth noting that as of 2007 there were estimated to be more than 900 companies which could legitimately be classified as cleantech companies. In the interest of both time and space, this book has focused on 90 of the most promising companies currently participating in the greentech arena. Obviously, the list is somewhat subjective, but every effort has been made to discern those companies most likely to have the biggest impact in the energy sector in the coming years.

      Furthermore, because this is a book on investing, considerably more attention has been paid to publicly traded cleantech companies than to privately owned ones. The private companies that have been profiled were selected either because they may soon be publicly traded or because their technology was deemed sufficiently impressive that it was felt the company had the potential of “disrupting” an existing market (i.e., taking a significant amount of market share away from a particular source of energy) and thus might represent a significant economic threat to existing publicly traded energy companies.

      “The field of greentech could be the largest economic opportunity of the twenty-first century.”Chapter One

      — John Doerr, venture capitalist

    

  
    
      One

      
      Green Investing: A Long-Term Trend

      In January of 2006, President George W. Bush in his State of the Union speech stood before the packed chambers of the United States Congress and told the American public, “We have a problem: We are addicted to oil.”

      Just nine months later, however, scientists from Chevron reported that they had discovered an oil field — Jack No. 2 — in the Gulf of Mexico containing up to 15 billion barrels of oil. It was the largest such oil discovery in America in the past four decades and it instantly bolstered the country's strategic oil reserve supply by nearly 50 percent.

      From this perspective, it might be plausible to conclude that America's oil “problem” had been temporarily resolved. But investors interested in appreciating the potential of green investing are encouraged to focus on the use of the word “addicted” in the president's speech because it gets to the heart of the opportunity that awaits the patient, long-term investor.

      To understand why the choice of the word “addicted” is so apt, consider that all Chevron must do to recover the oil is first construct a massive multi-billion-dollar platform 175 miles off the shore of Louisiana — smack dab in the middle of an area which, as recent history has demonstrated, is subject to the occasional Category 5 hurricane — and then lower a good deal of expensive equipment down through 7,000 feet of corrosive salt water to the floor of the ocean. Upon reaching the bottom, the oil company must still then penetrate through four miles of rock. All of this for the privilege of tapping into a depleting source of energy that was formed 35 million years ago.

      Of course, once this precious oil has been located, the battle is only half over because it must then be sucked back up to the top of the surface and transported either via a 175-mile pipeline or by being placed in gigantic tankers and brought to an expensive refining facility. There it will undergo further processing before being distributed all across the continent to waiting consumers, who will then burn the product in their automobile engines and allow its carbon byproducts to be released into the atmosphere.

      From this perspective, the lengths America and much of the rest of the developed world go to get their oil are, in fact, illustrative of the classic symptoms of a die-hard addict. (The nasty side effects oil inflicts on its users — e.g., pollution, climate change, geopolitical conflict — also bring to mind the associated costs of a drug habit.)

      We are not trapped in this self-destructive course. There are better, cheaper, easier, less pollutive, and, ultimately, more sustainable methods of deriving the energy the world needs to power its homes, businesses, and automobiles; and those solutions reside in the rapidly emerging field of clean energy. And in his speech, President Bush outlined the broad solution to the problem when he said “the best way to break this addiction is through technology.”

      
        A Long-Term Secular Trend
      

      In 2007, two separate research organizations published comprehensive reports on cleantech. The first, by Cleantech Venture Network, noted that the amount of energy produced from alternative, renewable sources was expected to grow at near exponential rates for the next decade. Wind power, for instance, the report said, would triple from $17 billion today to $60 billion in 2016; biofuels would increase four times from $20 billion to $80 billion in the same period; solar would spike from $15 billion to $70 billion; and even fuel cell technology will experience an elevenfold increase from $1.4 billion to $16 billion within a decade's time.

      The second firm, Lux Research, didn't publicly release its projections but did note that the growth of energy produced from alternative, renewable energy sources was a “long-term secular trend.”

      And the reason cleantech — and by extension green investing — is a long-term trend transcends the earlier story of America's addiction to oil. There are six factors driving the growth of clean, renewable energy.

      The first is the rising cost of today's leading sources of energy. The discovery of the Oil Jack 2 aside, most experts now agree that oil is a dwindling natural resource and finding and delivering new oil will continue to get more costly. To the extent that the price does go up, alternative energies will become more attractive.

      At the time of this writing, the price of a barrel of oil was around $100 and gas was hovering between $3.00 and $3.50 a gallon. This is significant not because it is an indication that the price will continue to go up, but rather because at this price it makes economic sense for companies to begin investing in the development of renewable energies. Many alternative energy projects in the field of biofuels and fuel cell technology, for instance, make little to no financial sense when oil is below $50 a barrel but suddenly become practical above that price. Once the economic rationale is there, large investments are made in these energy sources. And once these up-front, fixed-cost investments have been made, there is little or no incentive to discontinue production even if the price of oil returns to more historical norms. In other words, cleantech is set on a course for which there is no reason to turn back.

      The second cost-related trend facilitating the growth of cleantech is that environmental costs are now on the verge of being calculated when determining the total cost of a particular energy type. For example, in the past, the environmental costs of pumping billions of tons of carbon dioxide and nitrogen oxide into the environment had not been calculated when considering the true cost of using oil, coal, or natural gas.

      With increased political and public attention now being placed on these environmental factors, it appears to be only a matter of time before such costs are captured and imposed upon the firms and companies most associated with creating those environment burdens. Any number of state, federal, and even international organizations are now developing rules and regulations that will either tax carbon emissions directly or cap the amount of pollutants that both energy companies and energy users can release into the environment. (The latter idea is often referred to as a “cap and trade” system. Under it, a government would place a limit — or a cap — on the amount of pollution that a company could emit; cleaner businesses would earn credits for producing fewer emissions and could then trade their credits to companies which have gone over their limits.)

      To the extent that these environmental costs are soon captured in economic terms (for instance by imposing a tax on the amount of CO2 a company emits), coal, natural gas, and oil will become even less attractive. Clean energy sources, which emit no such contaminants, will become more cost competitive.

      The third driver of clean energy will be the overall increase in global demand for energy. Today, over 6 billion people populate the planet. By 2050, the number is expected to surge to 9 billion.

      At the same time the countries with the largest populations — China and India — are adding to their population, they are also developing economically at an astronomical rate. The combination of economic and population pressure is placing an unprecedented strain on traditional energy sources. As the law of supply and demand adjusts to a newer, higher price equilibrium, it will work to the advantage of those clean energy sources that are readily abundant, such as solar, wind, and geothermal.

      To put the issue in some perspective: between 2000 and 2006, China's oil consumption increased 7 percent annually, and it is expected to maintain this level of growth through 2017. What this means is that between 2007 and 2017, the country's total oil consumption will double. This kind of demand could leave Americans pining for the days when gas was “only” $3.50 a gallon.

      Depending on what energy sources the developing world uses, the environmental costs could also skyrocket. In China alone it has been estimated that the country needs to build the equivalent of one new coal plant every week for the next decade just to meet its nearly insatiable demand for electricity. If true, the country, which in the summer of 2007 surpassed the United States as the world's largest contributor of carbon dioxide, could easily negate even the best efforts by the other world nations to limit and cut back on their carbon emissions.

      To this end, the public's growing awareness of climate change is the fourth driver of cleantech as a long-term secular trend. From the fate of polar bears facing the melting of their habitat in the Arctic to coral reefs withering off the coast of Australia to the acclamation for Al Gore's movie An Inconvenient Truth, the signs that mankind is at least contributing to global climate change are now dismissed by only a few experts. (The years 1994 to 2006 have been among the twelve hottest years ever experienced on the planet.)

      As a result, politicians, regulators, and even businesses are stepping up to the plate to address the issue. In 2006, California passed legislation requiring the state to reduce carbon dioxide emissions by 25 percent by 2020, and Minnesota recently mandated that 25 percent of its energy come from renewable energy within the same time frame.

      Other state governments are actively considering similar legislation, and as a result, the business community has now seen the writing on the wall. Many companies, including such old energy stalwarts as Duke Energy, are now openly advocating for federal legislation on the theory that a single federal mandate beats a patchwork of different state mandates and regulations.

      The fifth and sixth drivers of cleantech go hand in hand: an extraordinary amount of money is being invested in clean energy technologies by governments, large corporations, and venture capitalists, and this money is fueling the creation and development of a variety of very promising technologies.

      First, the money. Following up on his 2006 State of the Union speech, President Bush in his address to the nation in 2007 announced that he was bolstering the federal government's cleantech investments by 22 percent, to almost $2 billion a year. State governments including those in California, Pennsylvania, and Massachusetts are also investing hundreds of millions of dollars annually, and large corporations such as General Electric, IBM, Google, and Microsoft are investing billions more. Meanwhile the venture capital community has recently awakened to the opportunity and has reportedly raised its investments in the field to $2.9 billion. In total, Lux Research pegged all cleantech investment at $48 billion in 2006.

      Of course, it is not the money itself that truly matters, but rather what that money is used for. Many of the most promising innovations will be documented in the pages ahead, but to get a sense of what the money has so far meant to the burgeoning renewable energy industry, it is helpful to consider that 4,000 new cleantech patents were filed in 2006. This number is expected to double again by the end of the decade. Now, not all of these patents matter, but even if just a few do they could, quite literally, change the world — and therein lies the real opportunity for cleantech and green investing.

      While it is impossible to precisely predict how cleantech will affect the world's energy options in the years ahead, it would be foolhardy to think that society will still be constructing massive multi-billion-dollar platforms in the middle of oceans and drilling through 28,000 feet of salt water and rock to get the energy it needs to sustain itself.

      It seems increasingly clear that much of the energy we need is already here — shining down on us in the form of sunlight, blowing in the wind, growing on farmland in the form of biomass, pulsating back and forth with the oceans' tides in the form of wave power, and maybe even hovering just below the surface of the earth in the form of geothermal energy.

      If so, cleantech could, as John Doerr said, be the “largest economic opportunity of the twenty-first century.”

      
        Dangers
      

      In my first investing book, Investing in Nanotechnology, I began the book by stating that if you were investing in the field of nanotechnology because you thought it offered a quick and easy road to riches, then the book was not for you. I feel obligated to provide the same caveat with this book. If you are considering investing in cleantech, greentech, or alternative energy — whatever name you wish to call it — in the hopes of retiring a millionaire by the end of this decade, then this book is not for you. Recall that John Doerr said that greentech could be the largest economic opportunity of the century, not the year or even the decade.

      This is not to say, however, that cleantech won't be a huge and growing field much sooner than in a decade's time. It will be. Rather, my point is to temper “irrational exuberance.” More important, I want to remind investors that just because a field will be big does not mean that every company or even a majority of the companies playing in that space will be successful. They won't.

      Benjamin Graham in his classic best-selling book The Intelligent Investor, which has been praised by no less an authority on investing than the legendary Warren Buffet as being “the best book on investing ever written,” began with a variation on this warning.

      He wrote: “It has long been the prevalent view that the art of successful investing lies first in the choice of those industries that are most likely to grow in the future and then in identifying the most promising companies in those industries.” Graham went on to add in the first edition of his book (written in 1949), that “[s]uch an investor may for example be a buyer of air-transport stocks because he believes their future is even more brilliant than the trend the market already reflects” and “because it was fairly easy to forecast that the volume of air traffic would grow spectacularly over the years.”

      Not surprisingly, history has borne out Mr. Graham's first investing “moral”: “Obvious prospects for physical growth in a business do not translate into obvious profits for investors.” For example, it is now commonly accepted that the cumulative earnings of the airline industry over its entire history have been negative. That is, since the Wright Brothers first achieved flight in December of 1903, the airline industry has been a net loser of money. A number of issues contributed to this shameful state of the industry — technological problems, intense competition and overcapacity, a host of managerial, regulatory, and labor-related problems, and, more recently, problems associated with the tragic events of 9/11. However singular the example, it serves as a reminder that any industry can grow rapidly and even become a vital part of the economy but still lose money.

      Now, I don't believe cleantech will be a net loser of money, but with this little historical lesson in mind, my first piece of advice is that investors should limit the portion of their portfolio invested in cleantech to a maximum of between 5 and 10 percent.

      Secondly, the historical analogy to the airline industry is appropriate for a few other reasons. For starters, as in the early aviation industry, any number of clean energy technologies are likely to encounter unexpected problems. For instance, some other techniques, such as efficiently converting cellulosic feed-stocks into ethanol, may take longer than expected to achieve, or some technologies, such as safe, affordable hydrogen fuel cells or reliable wave power machines, may ultimately prove impractical. It is possible, too, that most clean energies will work exactly as promised, but one specific technology proves to be “first among equals” and renders other clean energy technologies obsolete, impractical, or uncompetitive.

      A third warning is that change rarely happens as fast as people expect. Almost every industry, regardless of its unique characteristics, goes through cycles of hype and troughs of despair. The most recent analogy, of course, is with the Internet. In 1999, most Internet companies could do no wrong. By 2001, most of the funding had dried up and even solid companies with legitimate business models were struggling.

      It is entirely possible that the same will happen with clean-tech. According to a 2007 report by Lux Research, there are currently more than 930 cleantech companies. It is difficult to imagine how the industry can do anything but go through a serious consolidation as the less successful small companies go bankrupt and many moderately successful ones merge or are acquired by others.

      For all of these reasons, it will be essential that investors continue to do due diligence on the companies profiled in this book. Chapter Two will provide an overview of how to do this. It will also be important to diversify one's portfolio with a mix of small and large companies. Chapter Three will focus exclusively on the largest cleantech companies, but small companies will be covered in Chapters Four through Six, which look at biofuels, solar power, and wind power, respectively. Chapter Seven will introduce the reader to a number of companies working in some early-stage fields — such as wave power, geothermal, fuel cell, and clean coal technologies — that are currently small but could experience extraordinary growth in the years ahead. Chapter Eight will cover energy conservation. Finally, Chapter Nine will conclude with a list of resources as well as a sample portfolio that the reader will want to consult when putting together his or her green investing portfolio.

      “Fortune favors the prepared mind.”

      — Louis Pasteur

    

  
    
      Two

      
      Due Diligence: Do Your Homework

      In the opening chapter, I discussed some of the dangers of investing in a new, albeit promising, field such as cleantech. Among other associated dangers of placing one's money in an emerging field is that many of the companies in the field do not have a track record by which to evaluate them using traditional valuation methodologies. For instance, many cleantech companies are still in the pre-revenue stage, meaning that they are not yet generating any revenue. Others either have untested technologies or are investing a good deal of money developing the technologies. The latter often results in companies having very rapid cash-burn rates. The implication for early investors is that if a company burns through all of its money before it has a workable technology, it could go bankrupt, or it will have to go back to investors to raise additional money, which will have the impact of diluting one's original investment.

      Other dangers that lurk in the cleantech waters include the considerable competition in the field. This competition takes three forms. First, every renewable energy company is competing against existing energy sources — oil and gas, coal, and nuclear — that have a number of advantages. For starters, the old guard still has the advantage over renewable energy sources in terms of costs (provided one does not attempt to calculate the environmental costs). They are also large and well established. As such, they have deep pockets and strong political connections and are unlikely to readily cede market share to cleantech companies.

      The second form of competition is that which will take place among other renewable energy sources. For example, corn-based ethanol will not only compete against gasoline, it will also go head-to-head with biodiesel and butanol. The same may be true of solar cell technology competing directly with fuel cell technology, and wind power vying with wave power for the attention of electric utilities.

      Lastly, there is the direct competition within each field. Not all ethanol companies are equal. Corn-based ethanol companies will be competing with cellulosic-based ethanol producers, and silicon-based solar cell companies will be going head-to-head with thin-film solar cell companies, and both must then face the prospect of competition from firms working on solar mirrors and solar concentration technology.

      What this means is that investors will need to do their due diligence before investing in individual companies. What follows is a list of practical steps that should be followed prior to investing in the field.

      
        Strip the “Cleantech” Label
      

      The first step any individual investor needs to do when conducting due diligence is to strip the term “cleantech” off whatever the company is doing and investigate it from a standard business perspective. The general rule of thumb is to invest in good business opportunities, not in broad categories such as renewable energy. There are simply too many companies using the term too loosely for investors to take any company's claims at face value.

      Next, many problems can be avoided by finding answers to the following questions:

      1. Does the company talk about specific market applications for its technology or just large markets? Beware of any company that throws around big numbers and claims its products will capture a sizable share of the multi-billion-dollar energy industry. It will also be helpful to understand how its product will be marketed and sold and to know whether the company has access to foreign markets.

      2. How will the company's product evolve over time? If it is an ethanol company, is the company looking at producing ethanol from feedstocks other than corn? If it is a silicon solar company, does it have a plan or is it investing in thin-film solar technology?

      3. Is the company able to subcategorize the specific market it intends to enter? Companies that claim to be a broad-based cleantech company with products and technologies appealing to a wide range of markets need to be treated with suspicion.

      4. Does the company talk about product development within a reasonable time frame? Better yet, has it actually produced a real product? Companies that are only in the concept or development stage are probably still too young for the average individual investor to invest his money in.

      5. How does the company's technology stack up in terms of price and performance with others in the field? For instance, in the solar cell field a company that is producing silicon-based solar cells should have a long-term contract with a silicon producer to ensure a reliable supply of silicon. If a company doesn't have such a contract, it could be vulnerable to fluctuations in the price of silicon.

      6. And finally, does the company have strategic partners or actual customers? Many of the markets that cleantech-enabled solutions will find a home in — biofuels, wind, solar, etc. — are large and complex. As such, they are difficult for small companies to successfully enter alone. Having a strategic partner is often the best, easiest, and fastest way to commercial success.

      In addition to these questions there are other factors that individual investors should also take into consideration. These factors can be broadly thought of as people, markets, technology, and finances. The questions to consider are:

      [image: illustration] Does the company have a reputable and experienced management team?

      [image: illustration] Can the company's product or technology be mass-produced quickly, cheaply, and reliably?

      [image: illustration] Does the company possess technical leadership in its field and does it have proprietary intellectual property?

      [image: illustration] Does the company have the financial resources to accomplish its strategic goals?

      
        It All Starts with People
      

      Obviously, it is not wise to focus on just one of these four factors. They have to be viewed together as part of a whole picture. However, when beginning one's due diligence, a lot of time can be saved by researching the quality of the management team. The quality of a company's management has the highest correlation to whether the venture succeeds or fails. An innovative or “cool” technology is not enough to guarantee success. An experienced CEO is often necessary to drive the right technology solution to the largest market. Furthermore, because it is rare that any technology — or business — ever evolves according to plan, an executive team that has actual experience growing a business is a definite advantage. Often, these executives have learned from past mistakes and will have developed the capacity to adapt to rapidly changing environments.

      A number of cleantech companies are started by scientists. Investors should not be lulled into believing that their scientific credentials alone provide them with the skills to run a company. These scientists are often brilliant and understand their technology better than anyone else. They are not, however, managers or executives. Scientists don't always understand the marketplace. Moreover, they aren't trained to take risks — scientists are taught to be methodical. The latter trait is a necessity in science but it can be deadly in business — especially in a business environment that is changing as rapidly and radically as renewable energy. Good executives know when to act and they often need to do so with less than perfect information.

      Potential investors are also encouraged to review the scientific advisory board the company has assembled. Does it have the depth and breadth of experience to really direct the company? And are the advisors really part of the management team or are they “paper-only” members. The more engaged these advisors are in the company, the better.

      
        It's the Product, Stupid
      

      Back in the 1930s it was demonstrated that a new keyboard, called the Dvorak system, was superior to today's common QWERTY keyboard. It allowed skilled typists to type an average of 165 words per minute versus 131 words on the QWERTY system. It did this by rearranging the letters so that there was less left hand use, fewer row-to-row hops, and none of those bothersome pinky stretches.

      As history has vividly demonstrated, the Dvorak system, in spite of its superiority, didn't win in the marketplace. The reason is that it required people to learn an entirely new system of typing. And while it would undoubtedly have been more efficient for those doing a lot of typing, for most users the benefits of changing to the new technology did not justify the up-front investment in time to learn a new system, which would yield only a modest increase in efficiency.

      The moral of this little story is: Just because a new technology is better does not guarantee that it will win in the marketplace. This also serves as a cautionary tale about the difficulty of assessing whether a market will embrace a new technology. Normally, if you told a consumer or a company that a product would yield a 20 percent increase in efficiency, they'd jump at it. Such is not always the case, however, if it requires the consumer to change behavior.

      This is relevant for a variety of renewable energy sources. Some biofuels, for example, will require producers to find new methods of transporting the fuel because they are incompatible with existing distribution systems. Additional ethanol, biodiesel, or, in the longer term, hydrogen may also require retailers to install new fueling stations and many might balk at the high cost of installing the system, especially if the payback isn't immediate. The net effect could be that biofuels are not accepted into the commercial marketplace as quickly as its proponents predict.

      To help determine whether a technology has “legs,” investors should be able to answer the following questions: Does the product solve a real problem for its customers? For instance, does it save its users time or money, or provide them with a benefit or freedom they didn't previously enjoy? If the product meets a real need, then investors have something worth considering. If not, investors should consider leaving it for others to fund.

      
        Is It an Idea, a Demo, or a Real Product?
      

      The third step in considering an investment is to discern where in the development stage the company's product is. For example, is it in the concept, preproduction, or postproduction stage? If things haven't matured to the point where the product is past the concept and an actual sample or prototype has been developed, it is too early for most investors.

      If a company's technology or product is past the concept stage, the next question investors need to consider is whether the company has demonstrated “scalability and reliability.” Can its biofuel, solar cell, or wind turbine be manufactured in the quantities and sizes necessary to attract the attention of major customers? And can those products be made in a manner consistent enough to guarantee quality and performance? A number of companies have recently begun producing wind turbines, which have a host of promising properties including a high strength-to-weight ratio. As a result, their deployment is being explored by a number of large electrical utility companies. But until all of the bugs can be worked out and until customers can be guaranteed that the turbines are reliable and low maintenance, the future of some of these turbines will remain a question mark.

      The most promising sign that a cleantech company is on the verge of creating a viable business — at least in the short term — is that its technology does not require manufacturers to change any of their existing equipment or processes. As was stated earlier, it is human nature to resist change and large companies are no different. Those companies that create technologies that don't require manufacturers to change are going to have a leg up, certainly in the short term. Examples of this are companies looking to make coal-burning plants cleaner today. Whether a company is using nanocatalysts to neutralize nitrogen oxide or using algae to capture carbon dioxide, if a coal-burning plant doesn't have to change any of its existing technology or processes, the company has a better chance of succeeding in the commercial marketplace.

      Regardless of where the product is in the development stage, investors should determine whether the company has done its homework in regard to how it's going to approach the marketplace. Does the company demonstrate pricing logic? Has it determined why a customer would be willing to pay a specific price for its product? Has it targeted specific customers? Better yet, does it already have customers?

      
        One Is the Loneliest Number
      

      Because many cleantech start-ups are small, they will need assistance in getting their product to market. For this they will often need partners. Therefore, at a minimum, investors should know whether a company has successfully entered into arrangements with large corporate partners who will either use their technology or help develop technology to produce their products. For instance, Synthetic Genomics — a promising biofuels start-up — announced that BP was investing in the company. In addition to providing the company with a substantial amount of working capital, the partnership also offers Synthetic Genomics the potential to distribute and market its product in the commercial marketplace much faster than if it was a standalone company.

      Another company that has established a useful partnership is Metabolix, which in mid-2007 announced that it would be partnering with Archer Daniels Midland (ADM) to produce and commercialize a biodegradable plastic. The partnership doesn't guarantee Metabolix's success, but by being able to take advantage of ADM's expertise, brand recognition, and key relationships in the consumer products industry, the company is better positioned to succeed.

      
        Beware of Competing Technologies … and Lawyers
      

      As the two earlier sections on people and markets demonstrate, investors cannot rely on superior technology alone to drive a company's stock upward. Still, technology is obviously important, and assessing a company's technology — and the intellectual property behind it — is among the most difficult and time-consuming tasks for an investor.

      Certain clean technologies are complex and require a broad base of scientific knowledge. Specifically, some require a deep understanding of many different fields of science — biology, physics, chemistry, material sciences, and the computational sciences. Assessing the relative merits of these technologies is beyond the skill set of the average investor (and even most professional investment advisors).

      How, then, does one go about it? First, one should find out which other technologies (and companies) are out there trying to address the same problem. For instance, Chapter Four mentions numerous companies seeking to effectively and efficiently produce ethanol from feedstocks other than corn, Chapter Five documents a handful of companies developing flexible, thin-film solar cells, and Chapter Six lists a host of companies manufacturing next-generation wind turbines. The best advice is to be aware of these competitors and then let the companies themselves explain why their technology is superior.

      The one thing investors should not do is be overly impressed with the number of patents a company has. All patents do is exclude others from copying the invention. They do not stop someone from creating a different way to address or solve the same problem. One company can hold 250 worthless patents, while another can possess just one very valuable patent.

      The trick, of course, lies in distinguishing a worthless patent from a valuable one. Recognizing that this skill is also beyond the capability of most people, at least in a field like cleantech, investors are encouraged to look at the scientific credentials of the founders of the company and its scientific advisory board. This is by no means a perfect measure, but to the extent that the individuals associated with the company have published papers in credible, peer-reviewed scientific journals or have established relationships with credible academic institutions, government laboratories, or corporations, it is a useful gauge.

      For instance, the fact that Craig Venter, one of the scientists credited with sequencing the human genome, is the founder of Synthetic Genomics doesn't necessarily guarantee that his patents or technology relating to the creation of “designer bacteria” (which can cheaply and easily produce ethanol or hydrogen) will succeed, but it does improve the odds that the company's technology is on solid ground.

      Investors will also want to consider whether the smaller cleantech companies are partnering with large corporate companies or have received investments from leading venture capital firms. This is significant because both have scientists and trained technical advisors with the requisite skills to more thoroughly evaluate a company's technology and intellectual property. All things being equal, if established companies and venture capital firms have assessed the technology and decided to invest in the company, it is a positive sign. For example, Vinod Khosla, one of America's leading venture capitalists, has invested in Mas-coma Corporation, Iogen, and Cilion (among others). Again, this doesn't guarantee that any of these companies will win in the commercial marketplace, but it does imply that each company's technology is sufficiently promising to warrant an investment.

      The tactic essentially amounts to letting others do your due diligence for you, but unless you have the technical skills and the time to investigate a company yourself, it is often the best that can be done. Chapter Nine lists a few of the venture capital firms that have developed some expertise in cleantech, and in the company profiles in the following chapters every attempt has been made to list which venture capital firms and large companies have invested in a given company or are partnering with the company. The information can be considered supporting evidence of the viability of a company's technology.

      Such measures are imperfect, but they pale in comparison to the difficulty of assessing intellectual property. It is almost a given that any successful technology will draw some type of legal challenge and that challenge will come only after time, money, and a great deal of effort has already been invested in getting the technology to the marketplace.

      The best way to assess a company's position in this regard is to determine whether the company itself has done its own due diligence on its intellectual property. Questions to ask are:

      [image: illustration] Has the company thoroughly analyzed its own IP claims?

      [image: illustration] Has the company analyzed the patents held by its competitors?

      [image: illustration] Does the company have international patent protection?

      [image: illustration] Does the company have systems in place to protect its IP?

      And if a company has licensed its intellectual property to others, investors should understand:

      [image: illustration] The terms and conditions of the license — whether it is an exclusive, nonexclusive, or field-of-use exclusive license.

      [image: illustration] The duration of the license.

      [image: illustration] How the patent holder is compensated — in cash, equity, royalties, or some combination thereof.

      [image: illustration] If there is a challenge, who is responsible for paying the legal costs? As with the assessment of the technology itself, assessing legal issues is best left to the experts — in this case, the lawyers. Because hiring such expertise is beyond the financial means of the average investor, we are again left with the situation of relying on the legal experts of the company, partnering companies, or the venture capitalists.

      Often, the best an investor can do is ask the questions. If the answers are not satisfactory or if there are too many unanswered questions and it appears a legal challenge could either delay or entirely stop the successful introduction of the technology, it is best to hold off on an investment until such issues are resolved.

      Many companies, even private companies, often have a staff person devoted to investor relations. Investors are encouraged to contact these individuals and seek answers to the above questions.

      
        Follow the Money
      

      In real estate, realtors are fond of saying that the three most important things are location, location, and location. Some in the investment field have parroted this line and said that the three most important things for any new business are money, money, and money.

      Money is obviously an important component of any business and no business can succeed without it. And for established businesses, profits are an absolute necessity over the long run. But for start-ups the situation is a little more complex.

      It is unwise to give too much attention to how much money a new private start-up has raised. For one thing, too much money can be a bad thing in the sense that it can result in an undisciplined business atmosphere where company executives and employees don't feel a need to squeeze out every efficiency. It may also allow company executives in the short-to mid-run to cover over — and hide from investors — some fundamental problems.

      When conducting due diligence on start-ups, there are a few key factors one should consider. The first is to remember that it is unwise to fund a research project. More simply put, investors should only consider investing in those companies that have moved beyond the idea stage and are actually manufacturing — or are close to manufacturing — products. And, as was said earlier, the manufacturing process should be mature enough that products can be built on a reliable, cost-effective, and scalable basis.

      A perfect example of this is Magenn Power, an early-development-stage company that is seeking to develop a high-altitude wind power system. At this stage, it is an intriguing idea, but the company has no working prototype and very little cash on hand. Obviously, such a venture is far too risky for the prudent individual investor.

      The second thing to look for is something called the “skin game.” Do the company founders have their own money invested in the company? Even more important perhaps is whether they have convinced their family and friends to invest in their company. If the answer is yes to both questions, it is a positive sign. It speaks to the founders' confidence in the company, and it provides them a stronger incentive to succeed — no one likes to let down their family or friends.

      The third factor to look for is government money. Investors should not fund research-or concept-stage projects but governments should — and often do. Therefore, investors are encouraged to consider whether a company has received grants from the Department of Energy or NASA. Many of the biofuel and solar companies listed in Chapters Four and Five, for example, are receiving some government funding. In fact, a few have received very sizable grants. For instance, POET Energy is slated to receive up to $80 million from the Department of Energy to fund the development of a process to produce cellulosic ethanol; Konarka Technologies, a private start-up, has received multimillion-dollar grants from various U.S. military departments to employ nanoscale materials in the development of flexible plastic solar cells.

      The point here is not to imply that the government has an impressive track record at picking winning technologies (it doesn't). Rather, it is to highlight that the government is, in essence, helping to underwrite some companies' research and development — and it is doing it in a way that doesn't dilute investor equity. (The government doesn't ask for a stake in the company — only the right to use the technology if and when it is developed). Investors should, however, be cautious of companies that are either entirely reliant on government grants or that, after years of government funding, are still unable to attract any corporate attention.

      Investors should also consider the amount of venture capital funding a company has received. This is a double-edged sword. On the positive side of the ledger is the fact that these venture capital firms have done their own due diligence and found enough promise in the company to warrant a follow-on investment.

      Not all venture capital firms are equal, however. As was demonstrated in the dot-com era, a herd like mentality can often be found among venture capital firms. At the present time, only a handful of firms have acquired the expertise to adequately do the due diligence in the field of cleantech.

      Venture capital firms are important for two reasons in addition to the financial resources they bring to the table. First, they often come to the table with fat Rolodexes and can help their portfolio companies find the appropriate executive management team. For instance, in early 2007, Vinod Khosla's firm was able to help convince a veteran ethanol CEO to leave his established company and help grow a new cellulosic ethanol company. Second, the good venture capital firms have existing relationships with major corporations and can use those relationships to play the role of matchmaker.

      The downside is that for assuming so much risk, venture capital firms often demand a sizable share of the company's equity. This is a dilemma for both the company founders and individual investors. Obviously, venture capital firms deserve to be rewarded for the risk they assume. The question is how much. There is no simple, easy rule to follow. The stage at which the firm jumps in, the amount of money it invests, and the type of scientific and professional assistance it brings to the table all need to be considered.

      In the final analysis, venture capital is usually a positive thing. Most start-ups fail — even those that venture capitalists invest in. Venture capital firms help fund the development of the idea, professionalize the management, and assist the company in getting its product to the right market in a time frame that allows the company the best chance of succeeding.

      
        Buyer Beware
      

      The harsh reality of the marketplace is that most high-technology companies fail. Cleantech is not going to be any different, and many of the companies profiled in this book will fail for the same reasons most companies do: poor management, inferior technology, and undercapitalization. By doing due diligence, however, the individual investor can reduce their risk. (Let me repeat that last point: risk can be reduced but it cannot be eliminated!)

      Doing due diligence is not an easy task, but here are the ten most important questions an investor should have answered before investing in any company:

      1. Is the company's management team experienced?

      2. Does the company's product meet a real-world need?

      3. Is the product ready for the marketplace and can it be produced consistently and reliably?

      4. Does the company have strategic partners?

      5. Does the company's founder have a strong scientific and technical background?

      6. Is the company's board of scientific advisors actively engaged in the company?

      7. Is the company's intellectual property patented or has it secured the necessary licensing agreements on favorable terms (e.g. exclusivity, duration)?

      8. Do the company's founders have their own money — and that of their family and friends — invested in the company?

      9. Has the company received any government grants to help fund its research and development?

      10. Has the company received venture capital from a firm with established expertise in the area of cleantech?

      The stock market rewards a greater return on an investment to those investors who see things — and possibilities — that others don't. This creates the incentive to conduct due diligence. As Louis Pasteur once said, “Fortune favors the prepared mind.”

      “For business, tackling climate change is both a necessity and a huge opportunity.... We have to step up to the challenge.”

      — James Smith, Chairman, Shell UK
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