A Near Term Energy Solution

A White Paper by Vinod Khosla (April 2006)

We don’t need oil, and we definitely don't need hydrogen for our cars and light trucks. We don’t need new engines, new fuel distribution and storage and we don’t need a lot of money or time to do this. Through three simple inexpensive policy changes we can kick start the transition and reassure investors that there is a long term market for ethanol, not subject to price manipulation by the oil producing countries. There is more we can do to accelerate our transition to ethanol and these are discussed, but the three simple changes will start our transition irrevocably. And this is not an alternative fuel option. It can replace all our oil imports and become the centre of our transportation fuels economy. The other impediment, the various politically powerful interest groups also seem to be well aligned. Other objections, like land use, environmental impact and energy balance can be overcome.
Oil is a fundamental component of our economy, and arguably, nothing but trouble. Our lack of it domestically gives rise to concerns over energy security, and price volatility. There’s also the ever-present argument of associated emissions. Despite a reasonably broad consensus on these significant issues, no immediate solutions are in sight, and the best pundits can offer is a call for the start of a hydrogen automobile economy in ten to fifteen years, with broad adoption by 2040. 2040?  History shows technology-centric developments beyond five to ten years are highly unpredictable, and almost laughable 35 years out. But such predictions are unnecessary, as are oil and hydrogen derived solutions to our energy concerns. There is an alternative to investing billions of dollars of high-risk capital in new car designs, new fuel distribution systems, and starting the uncertain transition to a hydrogen automobile. Contrary to predictions, a few simple policy changes and this transition can be irreversibly made in less than five years. Ethanol can make us completely free of oil imports, or maybe even oil, for gasoline in twenty five years or less.
To make new policy practicable, powerful interest groups must always be assuaged when it comes to alternative energy solutions, from environmentalists, to automakers, and the agricultural sector. Our alternative approach should also have the aim of minimal Federal funding requirements, low technological risk, and it should reduce the cost of transportation in the process. While we are on a roll, let’s re-direct the hundreds of billions of oil dollars presently flowing into the Middle East back into our own rural economy creating jobs, incomes and profits for farmers. 
Sound like utopia? A left-wing, ‘bleeding-edge’ pipe-dream? A distant future rather than a near term reality? Nope. Our problem with oil may be just what we need to revitalize our rural economy, and be a blessing in disguise. The solution is free market capitalism based on America’s strength – technology, innovation, our heartland resources and entrepreneurship. We just need to counter the market distortions created by the oil interests. Three simple policy recommendations, rationalized below, (i) requiring most cars in this country to be flex-fuels (ii) requiring atleast 10% of gas stations owned by owner of twentyfive gas stations or more offer atleast one ethanol gas pump, (iii) and a “contingent tax” on oil for “price stabilization” purposes, gets us 70% of the way there without much cost. A few other policy changes and we are even further along, accelerating as we go, providing energy security, lower fuel prices for consumers, more farm income and farm jobs, new opportunities for technology innovation to entrepreneurs , while significantly reducing green house gases and averting a climate crisis. As a side benefit mid-east terrorism gets less funding, we stop funding both sides of he war on terror, we get less subject to geo-politics and we get control over our energy future which is today held hostage by the likes of Venezuela, Nigeria, Russia and the mid-eastern nations.
A solution under our noses, here today! 
The solution to this seemingly insuperable energy problem sits before us. Ethanol. Minimal modifications, at equally minimal cost are all that is required for the conversion of most new automobiles and light trucks to use ethanol or gasoline in various blends. With not much more than a few new gaskets and hoses, many contemporary vehicles can use E85, an 85% ethanol blend already available. Sound surprising?

Almost five million such cars, called flex-fuel cars (FFVs for those who can’t live without their three letter acronyms) are already on America’s roads. Unfortunately most owners of such cars either don't know they have an FFV, or have never used E85 in their car. The automakers sell FFVs to get mileage credits afforded to them under federal CAFÉ standards, and interestingly they often sell at the same price as their gasoline only brethren. In California today, a Ford F150 sells for the same ‘price’ whether it is gasoline-only vehicle or an FFV!  Five million FFV’s may not feel tangible but in California that amounts to almost as many FFV’s as diesel vehicles and nobody debates that we have enough diesel vehicles to justify distribution of diesel fuels. He usual chicken and egg problem for new engine/fuel systems does not exist here. Enough cars exist today in consumer hands to justify distribution of ethanol and if we have enough ethanol distribution , consumers will have a reason to buy an FFV as their next car. It gives them a choice of gasoline or ethanol as a fuel for the next fifteen years for that car.

The move to ethanol is easy. Unlike hydrogen, we don't have to invent new cost-effective fuel cells, new high-pressure fuel tanks or other fancy nanotechnology-based fuel storage mechanisms that will never be as cheap as a regular gasoline tank. On top of that, think about how hard it is to get your mechanic to work on your car now, and the standard ‘wait for parts’ excuse when your car is in the shop. Now picture the world with hydrogen vehicles – retraining millions of mechanics around the world, from Duluth, Minnesota to Nairobi, to work on a new kind of engine, and getting them to spend billions in inventory stocking new car parts for these engines in every neighborhood or small town. Not on the best day we ever had!
Unlike hydrogen, ethanol can utilize much of the existing transport and storage infrastructure. The old leaded gasoline pump can easily be converted to E85 (or a new pump added as has been done already in Minnesota and other parts of the mid-west where E85 vehicles are much more common). The same old tanker trucks can distribute the ethanol to the gas stations. And the FFV solution is cheap, costing only about $30 more to manufacture ($100 if you include the cost of the sensor which is needed anyway to meet EPA and other pollution control requirements). This simplicity will lead to our second policy recommendation.
Cheaper than gasoline without subsidies
We can have our cake, and eat it too. With ethanol cheaper than gasoline today, there have been reports of Premium gasoline in parts of Iowa actually selling for less than regular gasoline, since gasoline is made “premium” by adding ethanol to it to increase its octane rating. The long term “gasoline equivalent” cost of wholesale ethanol (ethanol offers somewhat lower mileage per gallon hence the need for an “equivalent mileage” price per gallon) is projected to be about $0.60-$0.75 per gallon as capacities ramp up and new cellulosic technologies emerge. This projection by the National Resources Defense Council (NRDC) does not account for the radical technologies that are  in development already. 
Ethanol is cheaper to produce today than gasoline by a lot, before all subsidies and taxes. The cost to produce a gallon of ethanol in Brazil is less than $0.75 per gallon and about $0.95 per gallon in a traditional corn ethanol plant. That equates, even with US costs to about $1.20 per “Gasoline equivalent” gallon of ethanol. Gasoline on the other hand costs $1.60 or more per gallon, depending upon the cost of a barrel of oil. It is a fact that there is a $0.51 per gallon of ethanol “subsidy” but very few people realize that it is not needed to make the economics of ethanol work. Further, surprisingly, almost all of the $2b in subsidies goes to the oil companies as it is officially a “blender’s credit”. The farmer sees very little of it. This credit was important many years ago when oil was cheap and ethanol expensive but it is no longer needed to make ethanol competitive with gasoline.  I would recommend either discontinuing his credit or if that is politically difficult, we should offer it as a “ethanol plant builders credit” for the first five years of a new plants life. This will dramatically accelerate the building of ethanol production capacity. We should also base the amount of this “subsidy” on the wholesale price of ethanol. While we are it, and unknown to most people who have heard of the subsidy, we should remove the $0.54 per gallon tax that exists on imported ethanol from Brazil. Why tax imports of a clean, renewable, secure fuel while we continue to import oil without a comparable tax?

Why shouldn’t it sell for much less than gasoline at the pump, except for the oil interests distorting the price to ensure they don't loose their lucrative profit schemes? If you were making $36billion of profit per year like Exxon, would you want things to change?  As Upton Sinclair, novelist and social crusader from California  said "It is difficult for a man to understand something when his salary depends on his not understanding it." The particularly American combination of creative scientists, entrepreneurs, venture capital and private equity funds will drive the actual price much lower, and it will happen fast. Starting a new industry is hard, and hydrogen vehicles are up against this hurdle. However the ethanol industry is already in process, with capacity increasing by over 20% per year. It is already a part of our fuel supply, as it is blended into gasoline to increase octane ratings. With automakers continuing to chase mileage credits under the CAFÉ standards, the number of FFVs in the market will continue to rise, increasing ethanol consumption, which should be met by increasing production capacity and declining cost of production. The bottom line of that economics argument is that prices will decline and the consumer will win at the gas pump.  And they already own 5 million of these cars capable of running on ethanol! We have the fuel and we have the cars so all we have to do is add the ethanol pump. But the oil companies won’t do it without being required to by law. Atleast they won’t do it quickly. Hence the first major recommendation, the need for a policy requiring ethanol distribution at 10% of the pumps. In order to not burden the small operators, I recommend we require all gas station owners with more than fifty gas stations in the country to offer ethanol at aleast one pump in 10% of their gas stations. That would constitute less than 3% of there pumps at a relatively minor cost.
In addition, current blending practices will continue to provide ethanol demand, allowing producers to ramp up capacity without worrying. NRDC estimates this will eventually save consumers $20b per year – a pretty nice “cost” cut while improving energy security and reducing carbon emissions. FFV’s are also more cost effective than hybrids when it comes to saving petroleum use and reducing greenhouse gases. A hybrid costs about fifty times more to produce than an FV and saves less than a fifth of the gasoline that an FFV will. Given the precarious situation in Detroit, it is much easier to have them make FFV’s than hydrogen cars or even hybrids. I estimate that an FFV, even fueled by corn ethanol, has almost comparable carbon emission reductions to a hybrid yet costs thousands less to produce. And if we can produce hybrid FFV’s so much the better.
Been there, done that
A move to ethanol is an achievable goal. From a standing start in 2003, over 40% of Brazil’s oil consumption has been replaced by ethanol. Within three years, the sales of FFV’s have climbed from 4% of new car sales in the beginning of 2003 to about 80% of new car sales in February 2006. It is rumored that VW is considering phasing out gasoline powered models altogether. How has this radical transition happened? Simple economics. With ethanol cheaper than gasoline, consumers demand FFVs. Automakers respond to consumer demand, and gasoline pumps have changed to respond to the supply of new automobiles – FFVs. Brazil has saved over $50 billion in oil imports and provided significant income and employment in its agricultural economy, while reducing green house emissions. As a side effect, in Brazil each dollar spent on ethanol is estimated to generate twenty times more local jobs than the same dollar spent on gasoline! If Brazil can do it in five years, why can’t we? To reassure investors that we will have ethanol capable cars we should mandate that most cars, I recommend 70%, in this country be FFVs.  Seventy percent is easily achievable within five years. Going to a higher mandate may put an undue burden on the automakers. This is the second major recommendation. Since many FFVs are already in the market we should require that all old and new FFVs be equipped with yellow gas caps so consumers know when they own an FFV, capable of being fueled with E85 ethanol fuel. To incentivize the automakers to accept this mandate I recommend we change CAFÉ mileage to CAFÉ “petroleum mileage”. If automakers promote the use of ethanol, then in each year they will get credit for the reduced use of petroleum. For example, if ethanol use is 10% of our fuel supply by 2010 then in 2011 they get credit for the 10% ethanol use and their “petroleum mileage” in 2011 is higher. The issue of what the CAFÉ standards should be, and how they are increased should be separated from the issue of incentives for FFV mandates.
Brazil has already reduced its petroleum usage by 40% over what it might have been. Ethanol costs $0.75 per gallon to produce in Brazil from sugarcane and it reduces green house gases by as much as 80% compared to petroleum. Brazil has saved $50B in oil imports. The Brazilian example reduces the risk of doing the same in the USA, and provides proof that the successful change can be made relatively rapidly and predictably. Brazil also stands ready to supply more ethanol to us while we bring up internal supply. This poses an interesting question - would we rather import gasoline and crude oil, or cheaper, greener, more geopolitically secure ethanol?
The work is already mostly done

Before we answer that question, we should look at ethanol a little more closely. The 2005 Energy Bill mandated increased use of ethanol and capacity is ramping in response. FFV models are being sold, and their technology and cost models are mostly validated. Supporting these developments, the Brazilian example provides evidence of the successful performance of FFVs in the field. 
To implement the change in the USA if we mandate that most new high volume mainstream car models sold in this country be FFVs within five years, investors will be assured of ethanol demand as long as it can be produced competitively. They will invest all the money needed to bring up capacity, invest in technology for improved yields and lower costs, and do whatever needs doing. Whilst appearing arduous, government requirements of 10% annual increase in FFV market share in new car production by automakers, is much easier than it appears. Feasibility of this has already been proven in Brazil. Consumers will be happy to buy cars that can run on gasoline that gives them the option of using green ethanol at a cheaper price, and it is consumers that will kick-start the transition. As soon as FFVs start to appear more widely and ethanol remains cheaper, distribution will mushroom. Walmart and Costco, among others, would love the opportunity to entice every FFV owner to their parking lot by providing ethanol gas stations.  Traditional gasoline retailers like BP, Shell and Chevron will jump in, especially if we require them to provide ethanol at 10% or more of their gas stations. As most cars become FFVs, ethanol production capacity will skyrocket. If all this is going to happen in any case, why do we need the government to enact new policy? We need to convince investors that ethanol demand is here to stay. We can do that by requiring FFV’s and ethanol distribution. As investors start to rely on this demand large investments will go into ethanol production, technology innovation and innovative new approaches to production and distribution. 
There isone more fly in the ointment. This leads to why we need the third major policy piece: a contingent tax – a tax which I propose comes into play only if the price of oil drops below $40 per barrel. I propose we charge a tax on the difference between the price of oil and $40 such that the effective price of oil does not fall below $40. I propose we use this tax, if it ever comes into play, to reduce the price of oil when the oil price rises above $60 per barrel. This could be done by using the “contingent tax” to increase oil reserves, buy futures hedges or other strategies to the extent that funds are available in this “fund”. Either the fund will never collect any funds or it will help stabilize prices. This “price stabilization” will reassure investors that their investments in alternatives to gasoline will not be subject to the manipulation of oil prices by the oil producing cartel. With assurance of lots of  FFVs, ethanol distribution requirement and an assurance that oil prices will not be subject to manipulation by the oil producers (we all know the Enron story! ), the market distortions will be removed and market driven ethanol investments will take off.
Most ethanol in this country is presently produced from corn. Within the next few years the cheapest way to produce ethanol will be from cellulosic ethanol, manufactured from agricultural waste like sugarcane baggasse, corn stover (the remaining part of the plant after corn is harvested), rice husks, forest clippings, and various types of prairie grasses. Ironically, these cheap sources of ethanol are substantially greener, and will come online not because they are green, but because they are cheaper. Again, simple market economics will drive this change. But we will never get there unless we start with corn ethanol. The technologies for cellulosic exist and will be deployed within the next 3-4 years. It is extremely unlikely that  ethanol will be competing with food production. By the time we get to needing sufficient quantities of ethanol, we will be producing most of it from cellulosic feedstocks, not corn. This is why the land use arguments are incorrect, but more on that later. We can help the cellulosic ethanol production capacity to arrive here faster if we offer an increased “credit” to ethanol that is produced from biomass or non-food feedstock. I would again only recommend that we offer credits for the first five years of any plants ethanol production. It will kick start the cellulosic production of ethanol and get production costs down. We might offer loan guarantees behind investor capital for the first few production plants for cellolosic ethanol from any new technology, since it is extremely difficult to get plants built with new technology financed. Once the first few plants with any new technology are proven, investors will provide traditional project financing for subsequent plants.
For the scenario to work we need to have most of the various interest groups aligned with the objectives. Fortunately, this time around the environmentalists, the automakers the agricultural interests, the security and energy independence proponents are all aligned. As we will see below, all these interest groups are mostly aligned. The political process will not be a strong impediment. Other objections , like land use, can also be overcome.
Environmentalists delight? 
Though some environmentalists chafe at the current production of ethanol from corn, forward thinking organizations like the NRDC have conducted detailed studies substantiating the benefits of ethanol for the environment, and how they could reach a renewable future a lot sooner than the 35 years needed to get the dubious “green” benefits of hydrogen. 
It is not well understood that there are no environmentally clean ways to produce hydrogen. Most of today’s hydrogen is made from natural gas, with the expensive alternative being hydrogen production using electricity through hydrolysis. About 50-75% of the electricity is wasted in the process of making hydrogen, and carbon emission are still significant since carbon is emitted while either producing electricity, or from the natural gas. Further, the net efficiency of hydrogen, including its production and use in fuel cells, is pretty low. Though this problem can be solved by finding cleaner ways to make electricity, we are far from achieving that goal. And cascading risk upon risk and one uneconomic technology on another does not seem prudent. In addition we will have a significant chicken and egg problem. And if we do come up with a “clean electricity” strategy, don't we want to replace our carbon-intensive electricity first? 
Brazilian “sugar” ethanol is greener than gasoline, as is cellulosic ethanol, which provides an 60-80% reduction in carbon emissions, with 90% reductions achievable in the medium term. Traditionally many environmentalists have opposed ethanol since it is produced from corn and results in a poor “energy balance’ – only a little more energy out of the ethanol than gets put into it. Somewhat enigmatic is the fact that the same comparison is not made for hydrogen given the inefficiencies and carbon emission in its production. According to a detailed Argonne National Labs study even corn ethanol results in a 20% reduction in carbon emission and requires half the amount of fossil fuels required to provide the same energy output using petroleum. The NRDC also supports the green house gas reduction conclusions. Don't let the propagandists, using old data and “outlier” studies convince you otherwise. Most studies in the last ten years agree with this conclusion. In addition, even corn ethanol results in a 90% reduction in petroleum use. Remember how long the tobacco industry was able to argue that you could not prove that smoking caused cancer? And there are even scientists around today claiming we have no proof of global warming. At least ethanol has an easier path to being completely green through cellulosic production, and all this happens without the need for carbon credits. However, should we ever institute carbon trading the net cost of ethanol for consumers should decline further. 
But the environmental benefits don’t stop there. Over time we will increase the cellulosic content of our crops and develop new energy crops. Bamboo grasses, woody plants like willows, and various prairie grasses such as switchgrass and miscanthus may make excellent feedstock for making ethanol. Generally many of these plants are natural prairie grasses and are much better at replenishing the soils than traditional row crops. It is fairly likely that the initial cellulosic ethanol plants will be built in conjunction with today’s corn ethanol plants for both technical and economic reasons. The University of Illinois has been studying a feedstock grass called Miscanthus, which grows in a wide variety of soils needing little fertilizer or pesticides. Another feedstock, Switchgrass, reduces nitrogen runoff from fertilizers, increases carbon content of the soil, reduces topsoil erosion by more than seventy-five times, and still manages to increase biodiversity in crops (2-5 times the number of bird species) compared to corn. Since a majority of our agricultural land is used to produce animal feed proteins, the NDRC believes in the potential of producing cellulose for ethanol and feed protein simultaneously. 
Here is significant confusion about ethanol as a fuel in cars. When ethanol is blended with gasoline above about 5% ethanol, certain pollutants can increase in the car’s emissions. E20,as used in Brazil will probably not meet emissions standards in the US. But above certain levels of ethanol, emissions start to decline again. E85, or 85% ethanol, is better or equal to gasoline in its emission profile in almost any dimension. It is a cleaner fuel than gasoline.

Imagine the mid-west returned to its original prairie state, producing animal proteins (that’s what the prairie grasses did before the row crops took over), increasing biodiversity, increasing farm incomes, rural jobs, reducing green house gasses and global warming, and producing ethanol for fuel while reducing our dependence on terrorism supporting oil imports. Any outcome short of this will be a real failure of imagination. Forward thinking environmentalists should look beyond fighting the automakers, but instead offer them additional incentives or other compromises to get their support for the FFV mandate.
Automakers 
US automakers are just starting the transition to hybrids, and significant investment is required to catch foreign competitors. The investment of scarce dollars and resources into this chase competes with investing billions in hydrogen initiatives. Complete retooling of the systems, manufacturing maintenance, training and other aspects of production is just the start. Investment in traditional automobile engines and in hybrid technology will have to be abandoned in the chase to compete in the hydrogen race. US automakers, with relatively weaker balance sheets than many foreign competitors, are least prepared for the transition. Labor unions and pensioners, together with shareholders, will bear the brunt of the pain of this transition to hydrogen. Ethanol as a fuel source will prevent this competitively disadvantaged scenario from happening. 
With some degree of nimbleness, the US automakers have a chance to be first to market, hand-in-hand with support from environmentalists. Negotiations with environmentalists around additional CAFÉ credits for ethanol cars, or an alternative “petroleum mileage” standard while mandating distribution of ethanol to the oil companies is one low cost approach to reducing carbon emission rapidly. One “mpg” of CAFÉ is worth about $500 per car to the automakers while the incremental cost of an FFV is $30. There is plenty of room for a win-win.
Agricultural Interests
At the other end of the economic spectrum is the agricultural community. One of the many pressures on US farm economics is the WTO community, crying for a reduction in subsidies for US farmers. These subsidies increase costs for US taxpayers and create international ill-will. What if we redirected the subsidies to energy crops, giving farmers the same revenue per acre as they currently receive under the subsidy regime?

With an additional $20-40/dry ton of cellulosic waste (or energy crops) and 15 or more tons per acre, farm incomes will increase to a point where the need for these subsidies and competitive revenue rises above the subsidy benchmarks. It will also redirect funds flowing into the Middle East towards US rural economies. Further, WTO pressure to reduce subsidies will decline as energy crops are unlikely to be under pressure under WTO rules. 
Additional jobs will be created in the biofuels sector, and national farm income will climb by billions alongside declining foreign oil purchases. An FFV mandate for new vehicles will lead to more demand for US agricultural products. Starting down the bio-refinery path will also lead to other products such as renewable plastics. The potential benefits are staggering. We are talking about adding some significant portion of the energy economy to the rural economy which has principally participated in just the “food” part of our GDP.
On the small matter of ethanol subsidies, we should realize that ethanol competes with global oil. If we look at the subsidy to global ethanol there is none! Infact we have a $0.54 per gallon “tax” on ethanol imports. The $0.51 per gallon blenders credit that the government offers on domestic ethanol goes not to the farmers but to the refiners who blend the ethanol into their gasoline! Another two billion dollars per year for the hard pressed oil companies! As if that was not enough  we have just added another $7 billion per year in “concession “ because of the hard conditions for the oil companies because of hurricane Katrina. Poor Exxon only made $36b in profits last year. They need help. Can anyone fairly argue that true market mechanisms are operating? That we have a level playing field for ethanol?

Land 
Beyond the traditional critique of ‘energy balance’ mentioned above, the question of land use is often cited by critics. If all the ethanol were produced using the relatively inefficient ‘corn-to-ethanol’ process, we would simply not have enough land. Quite true, but equally obvious is the fact that relatively predictable pathways exist to cellulosic ethanol. Using switchgrass as an energy crop, the NRDC estimates we would need about 114 million acres of land. We need to look at this another way - 73 million acres of soybeans have been planted through farm subsidies. Why can’t we do the same with energy crops? Instead of exporting soybeans we could be reducing oil imports. In addition we have 40 million acres of CRP lands where we pay farmers to not grow fod. What if we used them for energy production?
Improved efficiency in ethanol production and use of waste biomass like corn stover, rice husks, and sugarcane baggasse, leads to a smaller land area requirement. Former Secretary of State George Schultz and former CIA Director Jim Woolsey have estimated that we will need only thirty million acres to meet half our energy needs. In total, a small fraction of the land mass devoted to the soy crop.  The Department of Energy estimates in an April 2005 report that 1.3 billion tons of biomass could be made available relatively easily. My personal estimate is that we will need no more than 75 million acres to meet our gasoline replacement needs. Dry biomass yields of 20 tons per acre are feasible and upto 40 tons per acre are possible in the long term. At a hundred gallons per dry ton of biomass, and twenty tons per care, seventy-five million acres of land can produce over a hundred and fifty billion gallons of ethanol. This should be more than sufficient to replace most of our imports.  Multiple estimates point to the same direction: we have sufficient land.
Clearly, using ethanol does not remove the need for other solutions to fuel efficiency such as light-weight vehicles, using hybrid technology, and other design improvements. All these techniques will reduce fuel consumption no matter what the fuel source, be it oil, hydrogen or ethanol. However, the possibility exists for the reduced capital investment required in the ethanol scenario to free up investment in other technologies.  There are many other technical approaches to reducing land use, increasing yields of biomass, and increase yields of ethanol per ton of biomass. 
My personal estimates on how fast ethanol capacity could ramp up and replace petroleum are shown below. A 20% per year capacity increase for ten years (currently in process already), followed by ten years of 15% per year increase and then a reduction to a 10% per year capacity increase results in these numbers.
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Technology 
A robust market for ethanol drives entrepreneurial dreams of technological innovation and riches, as well as the scientific quest to extend the frontiers of knowledge and capability, and both parties have shown significant interest in all aspects of the ethanol production process. Atleast half a dozen different approaches exist to make ethanol that is not based on food crops. If we want to accelerate these technologies we should provide loan guarantees to the first few plants built with a new technology to get them rapidly past the proof stage. At that point wall Street will happily fund subsequent plants.
Agricultural scientists are starting to look at alternative energy crops, biotechnologists have been looking at designing and redesigning enzymes for the conversion of cellulose to ethanol, chemical engineers and process technologists have been reviewing new and more efficient process designs and lower costs plants. Other technologists are evaluating co-products to reduce the net cost of ethanol production by trying to produce high value products in the same cycle. 
Crop rotation cycles;  re-engineering plants to increase biomass yields per acre; producing animal proteins crops and cellulosic crops simultaneously; maximizing gallons of ethanol per ton of biomass; reducing energy costs; reducing capital costs; reducing enzyme costs or cycle times of the processes; brand new organisms and even new metabolic pathways to produce energy - everything is up for improvement. 
There is no dearth of significant opportunities to improve the economics, environmentonics, or capacity of ethanol production. The sky is the limit if we give these motivated scientists, technologists and entrepreneurs a chance. This is not a rally against hydrogen, rather a call to focus on the here and now, and the immediate returns possible from starting a cycle of conversion to a near term renewable future. Ethanol is not without its issues, but none are insuperable. 
Automakers will have to re-work engines to meet emission and evaporative standards. Farmers will have to learn about new crops and waste collection methods. Environmentalists and scientists will have to push the more renewable cellulosic technologies. Hard, but necessary work because the evidence exists that the use of ethanol is the most probable, lowest cost and nearest term possibility that meets the national imperative of providing a more green, more secure and a lower cost energy source for transportation.
Summary
In summary the three major things we need to do are  (1) mandate that 10% of all gas stations owned by major gas station owners offer atleast one ethanol pump, (2) mandate atleast 70% of the new cars sold in America be FFVs, and all such cars, old and new, be provided with a yellow gas caps, (3) we institute a “contingent tax “on the price of oil if it drops below $40 per barrel for purposes of price stabilization only.
In addition, certain other polices can accelerate the process but are not essential: (1) the shifting of the $0.51 blender’s credit to a plant construction instead of giving it to the oil companies with the amount of the credit dependent on the wholesale price of ethanol, (2) instituting a similar limited period credit for cellolosic ethanol, (3) carbon trading (4) loan guarantees for the first few cellulosic ethanol plants built with any new technology (5) replacing CAFÉ mileage with CAFÉ “petroleum mileage” (6) Institute separate RFS standards for E85 and cellulosic ethanol (7) Allow imports of ethanol for consumption above the RFS standard. (8) switch agricultural subsidies from row crops to energy crops. All these incentives will all help the process.
Fortunately, this time around the environmentalists, the automakers the agricultural interests, the security and energy independence proponents are all aligned. We have sufficient land, the energy balance  and the environmental  considerations are right. All we need to do is to kick start the process. Ethanol, as the figure below shows, is a much lower risk option than either oil or hydrogen.
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