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PREFACE

Your first questions when considering this book will likely be, “Why should I choose this book over the others out there?” And “What makes the author qualified to write a book about biodiesel?” Let me take a minute to answer.

First off, this book is not meant to be a theoretical, definitive, scientific analysis. Instead, it’s intended as a guide to help the average person learn the basics of what biodiesel is and how to make it at home, as well as a source for some advanced techniques and theories. I’ll discuss the benefits and drawbacks of biodiesel along with the environmental and financial reasons that it may be the best alternative fuel available today. (The Introduction will cover these in detail.) While you don’t have to be a chemist to make and understand biodiesel, you do have to understand the proper techniques to make high-quality fuel while avoiding problems in the process. I’ve written this book with that in mind, and I offer many tips and tricks to make things smoother along the way.

I’ve been interested in alternative energy for many years now. The idea of producing energy of some sort from “free” sources like the sun, water, and wind—and even from “waste” products such as used motor oil—has always intrigued me. So when I first heard about biodiesel, and how I could actually make a high-quality diesel fuel at home, out of free waste cooking oil, for less than $1 a gallon, I was hooked.

[image: 002]

The idea of making my own fuel really piqued my curiosity. I was getting fed up with rising fuel costs and the greed of the big oil companies. I was especially sick of knowing how much of our money was going to rich foreign oil cartels and how many wars we fight to protect our oil interests  abroad. I decided to build my own fuel processor so that I could begin making homemade biodiesel myself. “How hard could it be?” I asked myself. It wasn’t long until I realized I had a lot to learn about the process, the science of it, and other factors.
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AUTHOR FILLING UP WITH BIODIESEL

Although my first batch of biodiesel came out more or less OK, I knew I had to delve much more deeply into the subject. So I began reading everything I could to learn all about biodiesel—from sources on the Internet, from the available books and journal articles, and so on. I was intent on learning all I could to make the highest-quality fuel possible. After all, my family and I would be using it in newer vehicles that would be quite costly to repair if we damaged the engine with our homemade fuel. In the course of my study, I read many first-person accounts from others who had engine problems from using low-grade biodiesel. These usually were the result of improper processing procedures, outdated techniques, skipping of important steps, and the like. So I decided to find out how to avoid those problems, profit from others’ mistakes, and seek out exactly what it took to make clean, reliable biodiesel for myself.

Because the available information was so scattered, and extremely difficult to decipher, I finally decided to tackle writing this book. I realized there wasn’t a really good book on the market that would help the average person understand biodiesel and how  it’s made. So I dug in, and spent about a thousand hours reading forums, websites, books, and manuals. It turned out to be quite difficult to weed out the theoretical, unproven techniques from the tried-and-true methods. I wanted to greatly simplify the process for everyone else and compile in one book all the most current, proven, and safe information about making biodiesel. I also wanted to create an easy reference guide, plus a complete index, which would make it easier to find information when needed. Finally, I wanted to pass on all the tips and tricks I learned over the past two years of making biodiesel, saving my readers the frustration of learning them on their own—the hard way.

In this book you’ll find a lot of current information (presented in clear, ordinary terms) that you won’t find anywhere else—what biodiesel is and how it’s made, important tips and tricks for processing it, lists of items needed for titration, how to do test batches, the best ways of oil collection, and so on. This book will also give you many ideas on how to stay up-to-date with current procedures and information, such as websites to visit and books to read. Much of it is information my colleagues and I learned in the process of making biodiesel ourselves, in manufacturing and selling our own line of EZBiodiesel™ processors on our website (www.ezbiodiesel.com), and in studying the vast amount of public information available. We’ve been putting that information to rigorous use, along with testing and retesting many ideas of our own. There’s a lot of outdated, merely theoretical, and inaccurate information out there, so you’ll save a lot of time by using this book.

Since our humble beginning of building a few processors in our garage, we have now evolved into a company offering more than 10 models of biodiesel processors and DIY (do-it-yourself) kits, which we build in our manufacturing facility. We have models that range from those that will produce as little as 20 gallons per batch, to several commercial versions capable of producing over 1 million gallons a year or more. We’re expanding operations as this book is going to press, and we expect to become a full-service, alternative energy business offering all forms of alternative energy, in addition to biodiesel.

Since writing my initial version of this book (which was sold on our website, without having to advertise it at all), I have successfully used our homemade biodiesel in my own 2003 GMC  Duramax, my family’s 2002 and 2006 Duramax engines, and a 2007 Cummins engine, plus our new 2007 Massey Ferguson tractor—all with great results. Between all my family members, we have currently driven about 50,000 miles using mostly B100 (100 percent biodiesel), though we run B50 or less (50 percent biodiesel) in the winter in our cold Colorado climate.
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ONE OF FOUR DIESEL VEHICLES THAT AUTHOR’S FAMILY RUNS ON BIODIESEL

Methods of making biodiesel at home or in your small business are constantly evolving, with new techniques, useful tips, and tricks being discovered and refined all the time. Making biodiesel yourself has recently attracted huge interest around the world, due to rising and unpredictable fuel prices, the ongoing wars over oil, a variety of challenging environmental concerns, and the realization that our oil supplies are quickly dwindling. In addition, many people find great satisfaction in making their own homemade biodiesel while saving a huge amount of money.
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In his book Out of Gas: The End of the Age of Oil, David Goodstein makes a strong argument that worldwide production of oil will peak soon, possibly within this decade.1 That will be followed by declining availability of fossil fuels that could plunge the world into global conflicts as nations struggle to capture a share of shrinking oil  reserves. And, of course, fuel prices will skyrocket (they reached historic highs in 2006, and did so again in October 2007, with oil at over $93 per barrel, even as this book was being finished, carried higher and higher by tight supplies, Mideast turmoil, and speculative trading). The good news is that each one of us can help reduce our collective dependence on foreign oil through using alternative fuels and exploring the use of other energy sources. We can consider alternatives such as ethanol, electric hybrid cars, hydrogen-fueled cars, and so on.
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But right now, in my view, biodiesel is one of the very best alternatives, because of its many benefits. This book will tell you all about it.





HOW TO USE THIS BOOK

I have presented the information in this book in a logical order, both to make it easier to understand and to help you find information later for reference as you start making your own biodiesel. A few hints and tips will help you get the most out of this book.

First, though, I strongly suggest that you read this entire book before you begin trying to make a large batch of biodiesel. There are a few sections you could skip for now, but read most of it first, then try making a minibatch. I’m sure that you’re excited and eager to make your first batch, but if you rush into it too soon, you may make mistakes (or failed batches). And even if it looks good, you may have done something wrong and not even know it. Often a batch of biodiesel can look fine to the naked eye but still contain impurities that may cause damage to your vehicle over time. Although it’s not likely that one or two tankfuls alone will damage your engine, it is possible that, as time goes by, you will have problems with low-grade biodiesel—so why take the chance?

So please take time to read the entire book, which will help you understand the process, how it works, and why. Of course, everyone will encounter different challenges when making biodiesel, and I can’t possibly cover them all here. If you understand the process well, however, you’ll be better able to adapt your situation to still produce high-quality biodiesel with the fewest problems.

As I present the information in this book, I will sometimes use terms that you may not yet understand or be familiar with. If that’s the case, I will usually define the term right then. If you need more help, refer to the Glossary section at the back of the book. If you forget what something means over the course of your reading, go to the Glossary for a reminder.

Also, be sure to check out the Further Learning and Resources section at the back for additional ways to further your knowledge of  biodiesel (including websites and forums, as well as sources for chemicals and so on). Making biodiesel is an ever-evolving process, and you’d do well to continue to stay abreast of developments.

Keep an eye out, too, for Tips and Notes boxes. These contain useful bits of information that can help you better understand the material you’re currently reading.

I’ve also created a special webpage for all buyers of this book, which contains additional color photos, clickable website links, links to biodiesel-related items for sale, and much more. You can access this page at: www.ezbiodiesel.com/bookbonus.htm.


If you plan on making a test batch, or even a larger batch, use the Shopping List Worksheet at the back of the book. Make some copies of the blank worksheet and then every time you read about an item that you might need, simply write it on your list. I’ve started one list to give you some ideas.

My final piece of advice is this: Consider purchasing a preassembled processor or a do-it-yourself kit from a reputable processor manufacturer, instead of trying to design and build your own from scratch. The reason is that very few readers will have any experience in making biodiesel. And even if you do have some experience, chances are good that you’ve made a low grade of biodiesel and didn’t even realize it, unless you have spent many hundreds of hours studying the process. The bottom line is that there’s more to designing a processor than simply getting the fluids to flow where you want them.

If you have any doubts at all about your ability to design an effective system, your safest bet for avoiding damage to your vehicle is to purchase a system from a reputable vendor. Yet if you read and study this book carefully, and if your mechanical skills are good, you can build your own biodiesel processor, though you should be prepared to rebuild your design several times before you get it right. Expect dozens of trips to hardware stores, visits to Internet sites, long nights and weekends in the garage, and so forth. Yes, it can be exasperating to build your own, but in the end it will be worth it—only if you have the skills and patience. Even if you purchase a ready-made unit, you’ll get the same satisfaction of knowing you’re burning a fuel you made yourself, and one that is much better for the environment, your engine, and our country. Either way, you need to fully understand the information presented in this book before making your own biodiesel.





INTRODUCTION

WHY BIODIESEL? AND IS IT FOR YOU?

“Our plan is to fuel the future with renewable fuel ‘alternatives.’ Increased biodiesel usage marks the beginning of a major shift toward sustainability and improved health in our community and beyond.”

—RAY NEWKIRK, COFOUNDER AND PRESIDENT, PACIFIC BIOFUELS, INC.

 



You know that yellow stuff you put on your hot dog (or soy dog) on the 4th of July? Someday soon you could also be putting mustard into your fuel tank as well. Using biodiesel produced from locally grown crops like mustard is certainly a patriotic act—and it’s easier on the environment, it’s economic, and it builds stronger communities, too. Here’s how it works with the mustard crop: Santa Cruz area farmer Ken Kimes and other farmers along California’s central coast are growing mustard, which is easier to refine than the most commonly used source of biodiesel, soybeans. A nearby biofuels manufacturer then processes the harvested mustard seed. The resulting biodiesel is distributed by Pacific Biofuels to coastal California diesel owners, including individual drivers, commercial fleets, farmers, and bus companies. The local connection not only results in an environmentally friendly fuel, but also limits environmental damage and extra costs associated with transporting the seeds elsewhere for processing and then back again for distribution. Even better, the leftovers from processing the mustard seed can be used as an herbicide.2


Mustard seed oil is a great example of the possibility of biofuels. One of the reasons biodiesel, in particular, is so exciting is that it can be made fairly easily from many renewable, locally grown crops. And, if you find a local source of oil (such as that Chinese restaurant down the street), you can make biodiesel yourself.

Believe it or not, the concept of biodiesel isn’t new. The man who invented the diesel engine in 1892—Rudolf Diesel—intended his “baby” to run on a variety of fuel sources, including peanut oil. What happened? Why were biofuels relegated to the history books for so long? Why did petroleum come to the fore, instead? Let’s take a closer look at some of the history surrounding the use of petroleum-based fuels, including social, economic, and political implications. Then we’ll review the available alternatives. Finally, we’ll talk about ways to make and use biodiesel, and why it makes sense both personally and globally.



Did You Know? It takes 10 tons of mustard seed to make 800 gallons of biodiesel.






THE PROBLEM WITH OIL 

“The tripling of oil prices since 1998 alone has significantly worsened poverty and environmental damage. Too poor to afford oil and gas, hundreds of millions of people around the world have no choice but to cut trees for heating and cooking. This damages the biosphere, while wasting humanity’s time and health.”

—WADI’H HALABI, PEOPLE’S WEEKLY WORLD NEWSPAPER3


 



Early motorized vehicles were designed for a variety of fuels: steam, diesel, gasoline, and even electric. What happened? In the United States, discovery of huge sources of oil led the push toward inexpensive, petroleum-based fuels. The short story: gasoline and diesel were cheap. Even as late as 1995, experts saw no end to the supply of any of the products provided by nature. As economics professor Julian Simon put it then, “Technology exists now to produce in virtually inexhaustible quantities just about all the products made by nature…. We have in our hands now…the technology to feed, clothe and supply energy to an ever-growing population for the next seven billion years.”4


Times—and perspectives—sure have changed! Today, fossil fuels represent an increasingly expensive and unavailable option at all levels: individuals, communities, societies, countries, and the entire  world. Oil prices have tripled since 1998.5 The cost you pay at the pump, along with other less-obvious costs, makes the continued reliance on fossil fuels an exorbitant proposition. Besides leaving an obvious dent in your wallet, fossil fuels also cause massive damage to the environment, create economic stagnation, and cause terrible political and social upheaval. Let’s take a closer look at these costs as the first step in putting the viability of biodiesel into context.



Just a Note: In this section, we’ll use the terms “fossil fuels,” “petroleum,” and “oil” interchangeably, unless stated otherwise.




DAMAGE TO THE ENVIRONMENT 

Hurricanes that routinely reach deadly Category 5 status. Melting glaciers causing ocean levels to rise higher each year. Average temperatures breaking new records every year—leading to hundreds of deaths. Persistent droughts lasting more than a few years in areas where they were previously infrequent. Increased flooding in other areas because of excessive rainfall. All these “natural” disasters have a common cause: global warming caused by the burning of fossil fuels. Global warming is primarily a result of excess levels of carbon dioxide that build up in our atmosphere, creating an invisible “blanket” that traps heat as it tries to escape the atmosphere. According to U.S. Department of Energy projections, worldwide levels of carbon dioxide (CO2) emissions will rise 60 percent from 1999 to 2020, primarily caused by burning fossil fuels.6 Increased CO2 levels are a major factor behind the “greenhouse effect,” leading to global warming. Other pollutants from fossil fuels, like carbon monoxide, sulfur dioxide, and hydrocarbons, cause harm as well.78


Most experts now agree that global warming is real. The effects are being felt already. Take a look at these U.S. statistics from Environmental Defense:9 
—2006 was the hottest year on record in the U.S.

—The U.S. fire season has increased by 78 days over the past 20 years.

—The U.S. ranks #1 for global warming pollution





Other countries face similar changes due to global warming.

What are the consequences of this climatic change? Among the most severe are increased temperatures, which can lead to changing  weather patterns, resulting in droughts, floods, and rising sea levels. It’s estimated that these weather disruptions could force up to 200 million people worldwide to become displaced by 2080.10  Scientists suggest that the U.S. needs to decrease global warming pollution 80 percent by 2050 in order to prevent the most catastrophic consequences for the world.11 That’s a tall order to fulfill.



Did You Know? Petroleum-based diesel fuel is one of the primary culprits responsible for environmental damage. In the U.S., vehicles burned 36 billion gallons of diesel in 2002, for example. That’s enough diesel to fill up the entire Great Lakes seven times!12





ECONOMIC STAGNATION 

For decades, cheap oil has been the driving force behind the economic development of just about every country. From fuel to fertilizers to plastics, petroleum and other fossil fuels form the essential ingredients that make our way of life possible, in many respects. Our reliance on oil stems from an implicit belief that we  need it and that it is in unlimited supply. This has led to attitudes of entitlement and complacency, especially in the U.S. where we often feel that our tradition of political, economic, and individual freedoms grants us implicit right to possess anything we can put our hands on—including oil.

Two problems result as our expectations bump up against the realities. First, we have become totally dependent on oil-based products in almost every aspect of our lives. And second, oil supplies are not unlimited. Many experts predict that peak oil production is imminent.


OUR DEPENDENCE ON OIL 

One way to understand how dependent we are on oil is to think about what it might be like if we didn’t have access to it. Imagine what might happen if petroleum and related products became unavailable to farmers. Here’s a scenario to consider: Farmer John goes out to his field one day, ready to get to work—but without his usual reliance on oil. The first problem is obvious: How is he going to run his tractor and other farm equipment? Maybe he’s lucky and  has a horse or two in the back pasture that he can hook up to a rusty plow belonging to his great-grandparents that was formerly used as a yard decoration. But think of how long it’s going to take him to plow that field by himself. And he also needs to feed the horses part of what he grows in order to keep them healthy and strong enough to continue working. Then there are the fertilizers and pesticides he normally uses to keep the crops growing well, free of weeds and insects. Guess what those items are made of? Oil. Without these products, his crop yield is down. When the crop is finally harvested, how will Farmer John transport it to market? Now imagine this same scenario being repeated, farm by farm, across the country, and you’ll see how devastating it could be when oil supplies continue to decrease. Throw in a few other routine problems faced by farmers, such as drought or too much rain, and it wouldn’t take much for the entire food supply to be completely disrupted—all stemming from no oil. 13



Jay Leno and Biodiesel: More Than a Good Story

At the Specialty Equipment Marketing Association convention in 2006, comedian and talk show host Jay Leno unveiled the latest car in his extensive collection, a jet-engine, biodiesel-powered car.57 His “EcoJet” was created by General Motors and was designed to maintain “supercar” (think “very fast”) status while at the same time following all the rules for creating an ecologically sensitive vehicle. “Hopefully the rear is what most people will see,” quipped Leno. “Fast, safe, sexy, beautiful…and also green,” is the summary of Frank Saucedo of the GM design studio. Admittedly, its fuel mileage isn’t great, but Leno believes that the renewable source of fuel makes up for the low mpg. You can’t find the EcoJet at your local GM dealer, but Leno hopes that GM and other car manufacturers will take what they’ve learned and apply it to making more environmentally friendly vehicles for the average guy or gal.



Now for a real-world example: North Korea. In the 1990s when the Soviet Union fell apart, North Korea lost its key supporter, leaving the country without means to acquire oil products (the country has no oil or gas supply of its own). Only about 20 percent of the nation’s agricultural equipment was still in use by the end of the 1990s, and soil became depleted as fertilizers were not available to replace nutrients. Although many more people took jobs in agriculture, production was still down, contributing to a continuing downward spiral of the economy. 14




Did You Know? We use oil to fuel our vehicles and generate electricity, though we’re dependent on oil in other ways, too. Consider these examples:15 
• The food on each U.S. dinner plate travels an average of 1,300 miles (in oil-fueled vehicles) to get there.

• It takes about 7 gallons of oil to make 1 tire.

• Most fertilizers and pesticides are made from oil.

• 90 percent of organic (carbon-based) chemicals come from oil, including chemicals used for medicine, cosmetics, plastics, and computers.








A DECREASING SUPPLY OF OIL 

Is it true that oil is running out? Most experts say, “yes.” Up until recently, oil was relatively easy to extract: Dig a deep hole and pump out the oil. This method has worked quite well for many decades. But the “easy,” conventional oil is harder to find, while demand for oil is still growing, particularly in rapidly expanding economies like those of China and India. The same is true for natural gas. For example, natural gas production continues to decline throughout North America. 16 The ground in North America and throughout the rest of the world still holds a lot more oil and gas, but it is mixed with sand, tar, or soft rock. Canada’s enormous land contains great areas of oil sands, Venezuela has a vast tar belt, Madagascar and Saudi Arabia contain heavy oil, and Texas has extensive gas shale deposits.17 Yet getting it out and processing it is more difficult, more damaging to the environment, and more expensive.

Energy industry investment banker Matthew Simmons sums up the problems this way: “The ability to extract this heavy oil in significant volumes is still non-existent…. Worse, it takes vast quantities of scarce and valuable potable water and natural gas to turn unusable oil into heavy low-quality oil…. In a sense, this exercise is like turning gold into lead.”18


The world’s large energy companies are rushing to invest in the attempt to “turn gold into lead,” by purchasing interests in unconventional sources, along with natural gas, in an attempt to meet the growing demand for fossil fuels. The name of the game still seems to be finding ways to meet demand through mining more fossil fuel, whatever the cost. And demand for fossil fuels is definitely rising— dramatically—despite individual attempts at conservation or seeking alternative technologies and fuel sources. From 1999 to 2020, energy demand throughout the world is expected to have increased by 59 percent, according to the U.S. Department of Energy.19 But U.S. oil reserves are expected to be depleted by 2015. The most optimistic worldwide prediction states that world oil reserves will last only until 2045.20 Many experts believe that the peak in oil production is occurring now.21 Whether the date is now, 2015, or 2045, the date of peak oil production is imminent. And from that point on, world citizens will be using more oil than can be pumped out of the ground.

Severe economic consequences and their social ramifications are already starting to be felt and may continue to steadily worsen. In the U.S. over the last few years, you’ll find most people grumbling at the sharp increases in the cost of gasoline and diesel that they’ve pumped into their vehicles—and perhaps that’s even why you picked up this book, in an attempt to find a more cost-effective solution for fuel. At an individual level, increased energy prices do take a greater chunk of change at a time when other costs such as housing are also steadily increasing. But there’s more. Fossil fuels such as coal, oil, and natural gas are used for generating electricity and creating thousands of products that we use unthinkingly each day: household plastics, pharmaceuticals and cosmetics, fabrics, fertilizers, composites used in furniture, flooring, other building supplies, and more.


CONFRONTING OUR ECONOMIC DEPENDENCE ON OIL 

How on earth did we become so completely dependent on a resource that is getting to be more difficult and dangerous to obtain? The obvious answer is that oil companies carry enormous political and economic clout. Up until recently, it was not perceived to be in their best interests to encourage the careful stewardship of our resources. Yet there’s more to it than that. Whether you chalk it up to problems inherent in market capitalism or plain old individual selfishness, the fact is that we want what we want—and up until now, oil has made it easy to get what we want without worrying too much about the impact on anyone else. Throw in other factors such as the continuing growth of world population, and it’s no surprise that we’re facing an energy crisis of unprecedented magnitude. Which leads to another problem with oil: political and social upheaval.


POLITICAL AND SOCIAL UPHEAVAL 

“After days of shortages in Nepal, the state-owned petroleum importer and distributor finally reached the minimum mandatory level of fuel stocks and stopped delivering supplies to gas stations.”

—ASSOCIATION FOR THE STUDY OF PEAK OIL AND GAS (ASPO), PEAK OIL REVIEW, JULY 9, 200722


 



Fuel shortages; terrorists blowing up pipelines; farmers thrown off their land; fighting between neighbors, states, and countries; and widespread electricity blackouts. These events aren’t mere speculation about “what if” we run out of oil. These events are happening now—because of oil. Exploring for, extracting, processing, and using fossil fuels has always had political and social implications. However, unless you’ve lived right where the action was, you may not be aware of the social and political downside of our dependence on oil. As oil becomes more difficult to obtain, social and political problems become more obvious to all of us.

War is one social and political outcome of our thirst for oil. Ever since oil was discovered, it seems to have gone hand-in-hand with conflict. The Iraq war isn’t the first war fought over oil—and it’s not likely to be the last. Few countries, including the U.S., will admit that the need for oil is the primary impetus for what is euphemistically termed “protecting our interests” throughout the world. However, “resource security in the Middle East” is part of Australia’s stated defense strategy, to name just one country, and its justification for becoming involved in the war in Iraq. One of the consequences of oil-based conflicts—and even the simple exploration, drilling, and processing of oil—is the disruption of people’s lives.

Other examples of the social and political consequences of oil shortages, exploration, mining, and processing abound—though you rarely hear about them on the daily news reports on TV. The group Environmental Defense points to the Chad-Cameroon oil and pipeline project as a prime example of oil projects gone horribly wrong.23 When the project was approved in 2000, the World Bank declared that the project would use oil wealth to directly benefit the poor, with little environmental damage. ExxonMobil headed up the efforts. The result so far? Residents have become even poorer as their land was taken. Many haven’t been compensated for the loss  of land and livelihood. New workers have flooded the area seeking jobs, stressing health care and other systems. Risk for malaria, AIDS, and other diseases has increased. Water has become polluted and wildlife is disappearing.

Chad and Cameroon aren’t the only places experiencing social, economic, and political consequences associated with oil. Rolling blackouts lasting for a few hours or even days are common in Iraq and Nigeria. Gambia has considered stopping all electricity production because the country is unable to afford the fuel needed to generate power. Attacks on oil drilling rigs and kidnappings are common in the Niger Delta oil area. In Argentina, severe shortages in natural gas have led to rationing. In China, an estimated 750,000 people die prematurely each year from air pollution caused by burned fossil fuel. In Russia, Parliament has granted one oil company the right to employ armed guards. In Iran, black-market fuel costs seven times the legal price. And even here in the U.S., refinery slowdowns have created fuel shortages for truck drivers in North Dakota and elsewhere. These events are culled from just one week’s news review from ASPO.24 From North Dakota to Iran, every day people are suffering the social and economic consequences of growing shortages and rising costs of oil and oil-related products.




WHAT ARE THE ALTERNATIVES TO OIL? 

Finding ways to reduce the problems associated with oil requires ending our dependence on this limited resource. But how? Efforts focus on three areas:
—Understanding the role of oil in all aspects of our lives, personally and globally

—Changing the way we use oil

—Finding alternatives to oil






UNDERSTANDING OIL’S PLACE IN OUR LIVES 

Understanding the role of oil in our lives can be difficult and disheartening. It’s a process that occurs over time. One way to get started is to understand the true cost of the fuel and other oil-related products we use every day. U.S. Representative Tom Udall  points to the costs—social, economic, and environmental—that go beyond what we pay at the pump—and that are more than double the 40 cents or so worth of per-gallon federal and state fuel taxes.25  First is the full cost of road maintenance. Government groups at all levels use much more than the taxes they collect from fuel to fund building and fixing our roads. Then there are the health and environmental costs resulting from air pollution. These costs find their way to higher out-of-pocket health care costs, high health insurance premiums, and rising numbers of people—especially children and older adults—with respiratory illnesses such as asthma. Environmental costs include funds spent researching and stemming the loss of wildlife and habitat, as well as financial burdens created by cleaning up oil-related accidents such as oil spills. The taxes associated with the sale of fuel do nothing to address the costs associated with global warming, such as disaster relief for people suffering the adverse effects of drought, hurricanes, or floods resulting from global warming-induced changes in weather patterns. Finally, fuel taxes don’t account for costs associated with the threats to our country’s security rising from importing oil. These costs include the high cost of fighting wars in areas where we wish to protect our access to oil. Udall also maintains that because citizens don’t see the “true” cost of oil, there is little incentive for private investment in alternative technologies and fuels.26 Oil-based products are essentially subsidized, competing (with an unfair advantage) against alternatives. Although petroleum companies benefit from this in the short-run, we all lose in the end.


CHANGING THE WAY WE USE OIL 

Once we understand the role of oil in our world, its true cost, and its impact on our lives locally and globally, then we can begin to change the way we view and use oil. These changes range from small to large, from short-term to long-term. In the long run it may mean reconfiguring our way of living. This concept isn’t new—just frequently overlooked. When speaking of the oil crisis in the 1970s, President Jimmy Carter stated, “We must face the prospect of changing our basic ways of living. This change will either be made on our own initiative in a planned way, or forced on us with chaos and suffering by the inexorable laws of nature.”27 Now many folks are wishing they had paid more attention to Carter rather than continuing with our nonstop “use it or lose it” attitude.


FINDING ALTERNATIVES TO OIL 

While it’s inevitable that in the long run our society will need to develop new attitudes and approaches to energy use, providing alternatives to oil itself is a good short-term strategy. That’s where the whole idea of alternative fuels like biodiesel comes in: Swap out oil-based products, and swap in alternatives. Of course, it’s not as easy as it sounds. Some alternatives require dramatic changes in the vehicles we use—such as using solar or wind power, or using hydrogen fuel cells. Over the long-term, solutions that require major changes in technology are likely to play a role in solving many energy needs—including those of transportation, but this will require new attitudes, new vehicles, and a lot of imagination to implement.28 Most importantly, these alternatives require time—time we just may not have.


UNDERSTANDING LIMITATIONS OF ALTERNATIVE FUELS 

Other seemingly safe alternatives create a whole unexpected set of problems. Take biofuels, for example. Biofuels are fuels created from any sort of vegetation—called biomass.29 One biofuel, ethanol, is currently made mostly from corn. As a result, the price of corn worldwide has skyrocketed .30 From U.S. ranchers looking for corn to feed their cattle, to Mexican citizens simply trying to buy tortillas, people all over the world are feeling the pinch. On top of the corn shortage, at least one researcher has suggested that it takes a lot more energy to make corn into ethanol than the resulting energy produced by the ethanol—sort of a 2 + 2 = 3 scenario.31 Not an efficient way to create energy! Interestingly, one possible solution is to use byproducts of biofuel production—such as distiller’s grains from ethanol and byproduct glycerine from biodiesel—as cattle and poultry feed.32 Researchers are also discovering that other plants, such as the native prairie switchgrass, may be even more effective in making ethanol.

Other alternative fuel “swaps” are more straightforward. The benefit of these kinds of changes is that they can be somewhat easier, perhaps also less costly, than rethinking the entire relationship between oil and ourselves. Another benefit is that you can begin making changes immediately. These fuel alternatives may “buy time” for long-term changes to develop. The downside is that, in some cases, providing alternatives may not address underlying  issues, such as people commuting long distances between work and home or our unthinking need for plastic-based disposables.

For any short-term alternative fuel, the goals include the following:
—Renewability and sustainability

—Friendly “footprint” on the earth, including little impact on the environment throughout the process of creating, producing, and using the fuel

—Reasonable cost

—Able to be used easily

—Biofuels and even some biofuel blends meet these goals.
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