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Thank you for the opportunity to attend this conference.  I especially want to thank the organizers for letting an old army National Guard retiree not only attend, but also present a perspective of a research plant scientist, a land grant university agricultural administrator and a USDA undersecretary for research, education and economics.  This diverse personal background increases my appreciation for the individuals who had the vision to see the need for this conference and to those who did the work to make this premiere biofuels conference a reality.

I also want to compliment the National Center for Food and Agricultural Policy (NCFAP).  They have assembled an outstanding group of participants – scientists and engineers that are our nation’s best biofuel experts.  Our clearly defined objective – move biofuels forward. Having spent my recent years concerned about the energy situation, the opportunity to participate in a conference of this magnitude is music for my soul.

It looks like I get to have bout the last word at the conference.  I’m not sure I can add much to what has already been said.  All faculty know that deans don’t know anything.  In government, career scientist and staff just try to keep political appointees from saying or doing something stupid.  My staff were successful part of the time.

This conference is the epitome of General George Patton’s statement: “Never tell people how to do things.  Tell them what to do and they will surprise you with their ingenuity.” After “D” Day when Patton’s 3rd Army headed into Germany, he had many problems – the enemy, weather, refugees, but his major problem was moving the troops forward. His primary obstacles to making this happen was food and fuel: food for his troops and fuel for the army’s tanks, guns, jeeps and personnel carriers.

At that time agriculture was the reality of food, and food was available for the troops. Plenty of it! Records indicate that his chaplains helped him by praying for good weather for his tanks. However, there is no record of General Patton asking the chaplains to pray for fuel.  Maybe the General knew when he successfully moved into Germany he would have the fuel he needed because the Germans’ developed the conversion of biomass into fuel through the Fischer-Tropsch process. 

The term visionary, I used in my opening statement was on purpose.   As I said earlier, I am a triple retiree including the Army National Guard, the University and Under Secretary of Agriculture.  There is nothing that can make a retiree (regardless of the background) more proud than to see his/her organization thinking about the future.

This Summit is about thinking about the future of the United States of America!  Because you are here, the United States will have a future! 

Our future rests on our abilities to make “things” happen! Part of making things happen is an understanding of the future of liquid fuels An M1 Abrams main battle tank or a F-14 Tomcat, or F-16 Fighting Falcon or even the F-22 Raptor cannot perform without fuel!  In fact, without fuel they are junk – expensive high tech junk, but junk never the less. They have no combat value without fuel.

When gasoline hit $4.00/gal this past year, we started to see some recognition of the problem.  The recent book, “$20 a Gallon” by Christopher Steiner is a wakeup call - if we do not develop alternative energy sources. According to Steiner, if the price of gasoline increases as supplies become limited, we will see the end of the SUV at $6.00/gal gasoline.  Commercial air travel will become a luxury at $8/00/gal.  At $12.00/gal, structure of our cities starts to change. Sad to say, many Americans STILL do not recognize the importance of achieving sustainable energy security.  The author goes on to say that gasoline at $18.00/gal. dramatically affects the military.

The things he says about the military certainly does not reflect the forward thinking as demonstrated by this assembly.

I don’t take issue with Mr. Steiner, but I think his scenario is wrong.  We can and will solve our energy problem.  This is why I’m so pleased to see some of our military and industry leaders here today.  You can provide the leadership that is crucial for success.

For our civilization to survive and prosper, we must win the battle to secure a future for our country where energy is clean, affordable, reliable and sustainable.  Our military does not have plans for coming in second.  In order to win any conflict, we must have fuel to run those Abrams tanks, the F-14s and 16s and everything else.  Indeed, we have no alternative.

It’s quite apparent that all of you are aware of the seriousness of the energy situation.  While we have long reached peak oil in the U.S., whether or not we have reached world “peak oil” is still debated and quite irrelevant.  It’s not a matter of “if”, it’s a matter of “when.”  When dealing with a finite resource as oil is – one day it will be gone. Regardless, we can say with great assurance, “the age of abundant and cheap oil is long past!”

We have been given a couple of “wake up” calls.  The first, the oil embargo of the early 1970’s.  I’m reminded of a comment someone made that the “stone age did not end because we ran out of stones”, the oil age will not end because we run out of oil.  Rather oil will become more scarce and limited and we will be forced to seek less expensive alternatives.  Consequently, the time to address the energy situation is before we have a real crisis – before we run out of oil.

Given the situation where a very few countries control the world’s oil supply is of great concern.  In fact, the OPEC countries (less than a dozen) control about 40% of the world’s oil.  Realizing that some of them are not always friendly to us or have widely differing philosophies is another reason to cause concern.  Of even greater concern is the fact these same OPEC countries control 76% of the proven oil reserves on the planet.  That means things will only get worse.

Let’s listen in as General Patton calls in his chief of staff, “In the attack tomorrow, I need fuel for my tanks and I don’t want to run out – Dismissed!”

Well, that’s not telling the COS how to solve the problem, but it is sure telling him what must be done.  A tall order but not impossible.  The situation we find ourselves in today can be described as challenging.  What is the way forward to achieving sustainable energy security?  Here are a few things we can “chew” on.

1. Recognizing the Problem.  I think the visionaries who decided to hold this conference are providing the basis for achieving success.  In research, the most important first step is working on the right problem.  Recognizing the importance of fuel and making plans to ensure its availability is a critical and important first step.

Our unique challenge is making sure that everyone who has a stake in this effort is up to speed and shares our concerns.  By convening this conference, you have made a very strong statement that you recognize the problem.  I can’t over emphasize how important this step is.  When the public sees that the military and one of our major industries are concerned and planning to do something about it, well, that sends a correct and strong message to the rest of the country.

The U.S. Air Force has been exceedingly visionary in several ways.  For example, they will have their entire fleet of aircraft certified for 50% biofuel use by the end of 2012.  Also, another smart move is they included jet engine companies in the certification process.

This means that the commercial aircraft industry is not far behind the Air Force in certifying their planes for biofuel use.  The commercial aircraft will be certified for something like 50% biofuel only within a few months.

While we are on this topic and still developing approaches to the energy situation, we need to focus on new conversion technologies which increase the power density of the fuel, thus improving aircraft range.  Perhaps there are other characteristics that are also important.  If you could have any combination of alkane isomers in the makeup of future jet fuels, what would they be?  It is a new ballgame, and opportunities abound.

One of the highest priorities of the airlines and the Air Force is fuel efficiency.  According to IATA “new aircraft are 70% more fuel efficient than 40 years ago and 20% better than 10 years ago.  Yet there is plenty of room for additional gain.  While commercial airlines are aiming for a further 25% fuel efficiency improvement by 2020, the Air Force might aim for a 50% or better gain in fuel efficiency by 2020.”  You know better that I how that might be achieved.

The crucial point I want to make is, it is a new paradigm and all aspects of the energy situation should be on the table.

2. Taking Stock of the Situation
Another critical step in research is finding out what we already know or don’t know.  Equally important is learning what has already been done.  In this regard we find some encouragement.  For example, Brazil, the largest country in South American has achieved energy independence.  How did they achieve this status?  

The Brazilians recognized the problem during the oil embargo of the early 1970’s as we did.  The leadership of the country decided to address the problem so they would not ever again be at the mercy of OPEC.  Admittedly, Brazil had a dictatorship at the time so decision making was greatly facilitated. They capitalized on their available resources and centuries old technology.  Using sugarcane as a feed stock and yeast fermentation as a process, they created an ethanol based energy economy.

While in some respects not as dramatic as Brazil, we have capitalized on one of our abundant resources, corn, and using yeast fermentation, we have the beginnings of an ethanol economy.  But whereas Brazil never wavered from their goal of achieving energy security, as soon as the oil embargo was lifted, we pretty much abandoned our effort for energy security.  Even so, in 2008, we were the world’s leading producer of ethanol, eclipsing even Brazil.  Not sure what the figures will look like in 2009.  But the point is, we can do it.  It’s a big job and will take a national commitment, but we can do it.

While the need for transportation fuel is universal, there are major differences, particularly in the distribution.  In fueling America’s fleet of private vehicles, even ground vehicles in the military, or industry fleets, involves hundreds, thousands upon thousands of fueling points.  In contrast, fueling for the commercial airline fleet and the Air Force is limited to far fewer fueling locations.  This has some distinct advantages and disadvantages but must be taken into account for planning purposes.  With limited distribution points, probably fewer than 50, the introduction of a new fuel could be incorporated into the system quickly.

3. Deciding on the Approach
Have you ever been on a trip to some place you haven’t been before and gotten on the wrong road?  To reach your destination in a reasonable time requires that you get on the right road in the beginning.  As we come to the end of the oil era, it’s imperative we develop an alternative and sustainable energy economy.  There are many approaches that can and will play a role in helping our nation achieve a reasonable degree of energy security.  Some of those approaches include wind, geothermal, nuclear, fusion, hydro, ocean and river currents, ocean waves, solar and perhaps others.  For transportation fuels, utilizing the sun’s energy to produce biomass through green plant photosynthesis which can be converted to a fuel is probably our most reasonable and viable approach. Most of the other approaches produce electricity. Why is the biofuel approach probably our best hope?

The solar approach, of course, can be used to produce electricity using photovoltaic cells or using photo thermal plates to heat water.  But the sun’s energy can be captured by green plants to produce seeds or biomass which can be converted into transportation fuels.  The sun:

(1) Produces abundant energy - 430 BTU’s/ft2/hr. In fact the sun supplies enough energy in 1 hour to supply the earth’s needs for a year.

The sun is:

(2) Permanent – at least for next 3 or 4 billion years

(3) Constant – doesn’t fluctuate

(4) Universal – no one owns the sun and every country that has land and water area has equal access.

The total power needs of the humans on Earth is approximately 16 terawatts. (A terawatt is a trillion watts.)  In the year 2020 it is expected to grow to 20 terawatts.  The sunshine on the land is 120,000 terawatts.  From this perspective, energy from the sun is virtually unlimited.

4. Seeing the Opportunities
Just because Brazil achieved energy security does not necessarily translate into our success, but it does give encouragement.  Everything is different especially our, shall I say, participatory democracy.  And, of course, our capacity for sugarcane production is limited – at present.  I say “at present” because research is underway to develop more cold hardy varieties.  

One of our great strengths is that there are a variety of feed stocks that are well adapted to various regions of this country.  To achieve a reasonable degree of energy security will require that every region of the country contribute to the solution.  This might include corn from the Midwest, pine trees and/or grasses from the Southeast, sorghum or switch grass in the high plains and Midsouth, fruit waste from California, etc.  We already know of many, many plant species that have great potential as feed stocks.  Further research will undoubtedly lead to others and further improvements in existing crop species.  Keep in mind we have been breeding plants for food, feed and fiber since Gregor Mendel did his pioneering research with peas (middle of 19th century.) We’ve just started to breeding plants for desirable energy properties.

This diversity of feed stocks should be viewed as a positive aspect of the energy situation.  Clearly, we will be hatching our eggs in multiple baskets.  By focusing on the most satisfactory feed stock for different regions of the country, we strengthen our sustainability.

5. Production Agriculture’s Role
Another reason for optimism is the success of American agriculture’s production of food, feed and fiber.  I’m totally confident agriculture can be equally successful in production of  feed stocks for energy.  This is an exceedingly comforting thought because of the unbridled success of American agriculture.

One only has to recall that American agriculture responded to the effort in World War II by producing the commodities that contributed to the war effort.  It’s also comforting to have a Secretary of Defense who certainly knows the defense business but knows agriculture as well through his tenure as President of one of the nation’s premium Land Grant Universities, Texas A&M.  While many in this town fail to recognize the crucial role of agriculture in helping to meet the energy challenge, you and I and the Secretary of Defense know better.

I’m fully confident that the American farmers can produce the feed stocks necessary to contribute to our country’s effort to move to a renewable energy economy.

6. Role of Agricultural Research
Agricultural research responded to the World War II effort by investigating alternative sources for specific products that were in limited supply.  One of those products was rubber.  The USDA Agricultural Research Service (ARS) initiated a major research effort to develop alternative sources of rubber during World War II. Much research was directed at guayule that is a source of rubber and latex.

In agricultural research we have been striving to develop more efficient plants and animals for food, feed and fiber.  I think most would agree we have been highly successful in achieving that goal.  I’m confident that as we turn our attention to energy, we can be equally successful.  There are numerous research opportunities that can impact the energy challenge.  For example, we have almost ½ million accessions of plants in the USDA-ARS National Germplasm Facility in Ft. Collins, Co. While these plants have been evaluated as a food, feed or fiber plant, few have been screened for energy properties.  Also, we have the capacity of genetically engineering plants for specific energy needs.  I’m confident that we can develop the research base to ensure success.

Another great opportunity is cooperating with the Department of Energy and other Federal agencies and the nation’s universities in developing more efficient conversion technology.    This is one of our highest priorities.

7. Leadership, Leadership, Leadership
The 3 most important ingredients in achieving sustainable energy security is leadership, leadership, and leadership.  It’s easy to envy the ease of decision making in a dictatorship.  It’s a bit more difficult in our system, but through positive and effective leadership, it can be done.  Those of us who have tried to find a soapbox for the past few years are particularly delighted to see this assembly sharing a common concern.

In closing I’d like to share a few thoughts and speculate a bit about the future.  We must not back down from our effort to secure biofuels for aviation and to achieve sustainable energy security for this country, even if OPEC drops the price of oil to $10.00/bbl.  Frankly, I see us moving ahead without wavering.  In fact, the vision and apparent commitment of the Air Force and the commercial airline industry gives me great comfort that we will not waver this time.

I also envision that we will have in the foreseeable future conversion technologies for converting cellulose, hemicellulose and lignincellulose to alcohol or directly into gasoline, jet fuel or diesel.  This is particularly important because this would allow the utilization of any biomass as the feed stock.

I also envision that production of alternative energy will be in a greatly distributed system.  That will be good news for our armed forces.  Rather than spend such great effort and costs in transporting fuel, we could bring in the equipment to make fuel out of whatever feed stock is available (much as we now do to purify and treat water).  Maybe we will have a “forager” section in each military unit as in days gone by.  Rather than getting hay for the horses, they would forage for biomass to make jet fuel or diesel.

At the recent SE Bioenergy Conference in Tifton, we saw a field harvester for sweet sorghum juice.  The company said they will be back next year with a trailer mounted fermenter.  Ideas are out there.  The recent book “Energy Victory” by Robert Zubrin outlines a potential scenario for an alcohol based economy.  His logic appears sound.  These are the kind of ideas we should be studying and considering.

One of the reasons I’m so complimentary of you and this conference is I’m quite convinced we are facing one of the greatest challenges in the history of our civilization.  Out of the 10,000 years of our history, the era of oil was only 150 years and we are starting to talk about its end.

One thing does concern me.  It’s another kind of oil – “snake oil”.  There are some people who want to capitalize on the energy situation and will peddle anything they can make a “buck” on.   Therefore, if you are interested in snake oil, make sure you don’t accept if at face value – just use it to make biodiesel.  The energy challenge is far too important to have anything to do with snake oil!

We can’t waste time taking the wrong road or wasting resources.  Guard against crackpot ideas that do not have a scientific basis.

I want to leave you with my final thought.  The energy problem is among the most serious, if not the most serious challenge our civilization has ever faced.  Just because the energy crisis is not eminent, does not mean it is less real.  We have been provided ample warning.  Don’t sell short what you are doing.  When two great institutions – the US Air Force and the commercial airline industry identify a problem and start making plans to solve it, sends an important message to the rest of the country.  Keep in mind that even if the problem seems to ease a bit, it will come back more serious than ever.  Don’t even think about giving up or backing down.

The challenge is great, but not impossible.

The opportunities are plentiful, but be careful in selecting approaches.

The payoff is real, and ensures the survival of our civilization and life as we know it.

There is a job for everyone – just ensure you do your part.

Remember failure is not an option.

Thank you.

Gale Buchanan is Dean and Director Emeritus, College of Agricultural and Environmental Sciences, University of Georgia, and former Chief Scientist USDA and Undersecretary for Research, Education and Economics.
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