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My name is Nick Loris and I am the Herbert & Joyce Morgan Fellow at The Heritage
Foundation. The views I express in this testimony are my own, and should not be construed as
representing any official position of The Heritage Foundation. I would like to thank the House of
Representatives Committee on Science, Space and Technology’s Subcommittee on Energy and
Subcommittee on Environment for the opportunity to address U.S. biofuels policy.
In the 1989 film Field of Dreams a voice in the sky tells Iowa corn farmer Ray Kinsella, “If you
build it, they will come.” Ray proceeds to destroy his corn crop to build a baseball field that gives
a second chance to a number of professional baseball players. Despite skepticism from his family,
Ray’s plan saves the farm.
It seems as though politicians and regulators may have watched this film one too many times.
Adapting from that famous line, Congress and the Environmental Protection Agency have taken
the approach that “if you mandate and subsidize, the market will come.”
Throughout the years, Congress has spent tens of billions of dollars by enacting special tax breaks,
direct grants, government-backed loans, and loan guarantees. The most pervasive and pernicious
biofuel policy is an outright mandate that guarantees biofuel producers a share of the transportation
fuel market.1 To justify biofuels programs, policymakers have promised reduced dependence on
foreign oil, a new source of cleaner energy to lower gas prices, a stronger economy, and an
improved environment. None of this has materialized in any substantial way.
The problem is not the use of biofuels themselves but rather a set of policies and programs that
pick winners and losers—a subsidization of production that benefits a select few while spreading
the costs among American families and businesses. Even within the agricultural community,
biofuel handouts reward those who are connected to the policy and adversely affect large parts of
rural America. Having politicians centrally plan energy decisions has caused market distortions
and demonstrated the high costs and unintended consequences of government intervention. Biofuel
subsidies affect commodity production, prices, the economy, and the environment and distort
energy markets.
Policy reforms that remove preferential treatment for biofuels and eliminate all subsidies for
transportation fuels and technologies will promote competition and fuel choice. Removing
bureaucracies at America’s national labs will empower entrepreneurs to use those vital labor and
capital assets for innovative technologies. Ultimately, the market should determine what powers
our vehicles, not politicians and regulators.
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What Are Biofuels and How Are They Used?
The Environmental Protection Agency (EPA) classifies biofuels as “fuels produced from
renewable organic material.”2 Producers ferment sugar (sugarcane, sugar beets) and starch
products (corn, potatoes) to create bioalcohols and ferment oilseed crops (soybeans, sunflower
seeds) and animal fats to create biodiesel.3
Ethanol, the most common biofuel, is made from corn, sugarcane, potatoes, soybeans, and other
biomass. In the United States, the most common form of ethanol is corn-based. Before any
subsidies and the current biofuels mandates were put in place, ethanol already was a valuable
additive to gasoline, allowing fuel to burn more cleanly and more efficiently. 4 The use of biofuels
is not new and is not the product of any government policy jumpstarting an infant industry: Henry
Ford originally planned for the Model T to run on ethanol, and in 1897, Rudolf Diesel showcased
a diesel engine running on peanut oil.5
Fuel suppliers mix biofuels into gasoline and diesel at blending stations. The fuel system in most
vehicles can only contain gasoline blended with 10 percent ethanol (E10) and 90 percent gasoline.
In 2011, the EPA approved a blend of 15 percent ethanol and 85 percent gasoline for model year
2001 and newer vehicles, but it is damaging to engines in older vehicles.6 In addition, ethanol has
proven to be harmful to smaller engines, such as lawnmowers, motorcycles, and boats.7 Another
fuel blend is E85, used in flex-fuel vehicles, which contains “51%–83% ethanol, depending on
geography and season.”8 Flex-fuel vehicles have engines that can run on a range of blends of
gasoline, including E85. Some gasoline stations offer “blender” pumps that allow consumers to
choose which blend to use.9
The federal government distinguishes between conventional, first-generation biofuels, and
advanced, second-generation biofuels, also known as cellulosic ethanol. Producers generate
advanced biofuels from non-food parts of crops and other biomass such as leaves, switchgrass,
algae, and woodchips. However, commercial development of fuel from these resources has proven
to be difficult.
The Renewable Fuel Standard and Biofuel Subsidies
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In response to the oil crisis of the 1970s, Congress passed the first ethanol tax credit—the Energy
Tax Act of 1978—in an attempt to reduce dependence on foreign oil. Legislation such as the
Biomass Research and Development Act of 2000, Healthy Forests Restoration Act of 2003, and
American Jobs Creation Act of 2004 introduced or expanded an assortment of direct and indirect
subsidies for biofuels. The federal government awards subsidies not just for the production of
biofuels and ethanol plants, but also for biofuels infrastructure.10 Since 1980, federal taxpayers
have spent more than $57 billion on ethanol subsidies. The 2002 farm bill continued to force the
growth of a market for biofuel production and use; many of these programs were expanded in the
2008 and 2014 farm bills.11 State and local subsidies have also encouraged ethanol production and
infrastructure.
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The main source of U.S. biofuel policy is the RFS.12 The Energy Policy Act of 2005 first mandated
that renewable fuels be mixed into America’s gasoline supply, primarily by using corn-based
ethanol. The 2007 Energy Independence and Security Act increased the quotas significantly. By
2022, a total of 36 billion gallons of biofuels (with a cap of 15 billion for corn-based ethanol) must
be blended into the nation’s fuel supply. The program does not end in 2022; the EPA, in
coordination with the Department of Energy (DOE) and Department of Agriculture, has authority
to set yearly renewable volume obligations beyond the years included in the 2007 bill.13
The law also authorizes the Environmental Protection Agency (EPA) to adjust the statutory targets
if the administrator deems there is an inadequate supply. As discussed later, the EPA has had to
significantly reduce its targets for advanced biofuels as producers struggled to make commercially
viable quantities. Administrator Scott Pruitt recently released the 2018 targets for the RFS,
proposing the first decrease in total volume since 2006.14 The total target of 19.24 billion gallons
for 2018 is slightly lower than the 19.28 billion gallon target for 2017, with a 15 billion gallon
conventional target and 4.24 billion gallons in advanced biofuels.15
The economic and environmental problems caused by the RFS have led a diverse range of
environmental organizations, world hunger activists, economists, energy companies, and many in
the agricultural community to oppose the mandate. Within the agriculture community, the National
Chicken Council, National Cattlemen’s Beef Association, National Pork Producers Council,
National Turkey Federation, Milk Producers Council, and many other groups16 have called on
Congress to repeal the standard. Other prominent organizations like the American Petroleum
Institute, National Resource Defense Council, American Fuel and Petrochemical Manufacturers,
Environmental Working Group, Oxfam, and the United Nations have decried preferential
treatment for corn ethanol.17
Besides the nearly universal outcry, the policy itself is reaching a breaking point as basic
assumptions about the future on which it was built, such as national gasoline consumption and the
commercial viability of advanced biofuels, prove to be invalid. Yet powerful biofuel lobbies have
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still been able to get Congress to withhold action on the RFS and its destructive economic and
environmental effects.
Free Markets vs. Government Intervention in Energy Consumption
Americans undoubtedly take access to affordable, reliable energy for granted. Turning on the light
switch or filling up a car with gasoline is second nature. Temporary power outages cause a great
deal of frustration for families and businesses. Much worse, Americans realize the importance of
reliable energy when a major natural disaster hits and they cannot power their schools and
hospitals, keep their food from spoiling, or heat or cool their homes. Energy touches every aspect
of their lives, from providing a daily sense of comfort to powering the global economy. Therefore,
having an energy platform that provides choices at competitive prices will only enhance the wellbeing of families and businesses across the country.
On a larger scale, energy is a critical component to a nation’s economic growth. A number of
economic analyses have attempted to tease out the relationship between energy consumption and
gross domestic product (GDP). Instead of merely pointing to correlation, econometric methods
have shown energy consumption as a causal input to future economic growth.18 For instance, an
examination of Canadian data by Fraser Institute economists Ross McKitrick and Elmira Aliakbari
find that “energy use in Canada is not a mere by-product of prosperity but a limiting factor in
growth: real per capita income is constrained by policies that restrict energy availability and/or
increase energy costs, and growth in energy abundance leads to growth in GDP per capita.”19 When
the free market operates, resource extraction and production expand greatly and innovative
technologies flourish, providing dependable power and competitive prices, creating new job
opportunities and generating substantial economic growth.
On the other hand, federal energy policies have blocked access to opportunities, unnecessarily
delayed projects, mandated expensive energy production, restricted choice, and given handouts to
politically connected energy technologies. Politicians tout these programs as a way to usher in new
technologies that will provide jobs and stimulate the economy. In reality, rather than providing an
opportunity for all to compete, these policies allocate special benefits to the well-connected.
Biofuel policy has certainly been an example of such favoritism.
Perhaps the most perverse consequence of these subsidies is that they obstruct the long-term
success and viability of the technologies and energy sources they are ostensibly intended to
promote. Instead of relying on a process that rewards competition, subsidies and mandates prevent
a company from truly understanding the price point at which the technology will be economically
viable. When the government plays favorites, it traps valuable resources in unproductive places
and allocates labor and capital away from other potentially more promising investment
investments.
The Biofuel Market Without a Mandate
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Evidence indicates that certain biofuels are cost competitive with traditional fuels and make a
useful addition to gasoline—without special privileges from Washington. In the year before the
federal government mandated the production of ethanol, American companies produced over 81
million barrels of ethanol.20 Furthermore, ethanol is a cost-effective gasoline oxygenate, a gasoline
additive that improves efficiency and helps to meet fuel emissions requirements.21 A recent
University of Tennessee Institute of Agriculture report estimates that in a market with no RFS and
no ethanol tax credit, demand for corn ethanol as an oxygenate would have been 4.34 billion
gallons in 2014, or about 30 percent of corn ethanol production that year.22 Reducing government
intervention in the biofuel sector and agricultural economy broadly would allow the most
competitive elements of the biofuel industry to thrive in a free market. Competition driven by
individuals would drive economic growth and benefit all of rural America, not just those special
interests that are well-connected in Washington.
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If biofuels manage to succeed as a competitive source of transportation fuel, it will not be as a
result of any taxpayer-funded handout or government-imposed mandate. Whether the industry
flourishes or fails is for private actors, using their own resources, to determine. This holds true not
just for biofuels, but oil, natural gas, battery technology, or any other fuel source and technology.
An enormous profit incentive already exists for fuel producers without the aid of taxpayer money
or a government-imposed mandate. American motorists purchased nearly 400 million gallons of
gasoline per day in 2016.23 American households spend $2,000 to $2,500 a year on gasoline.
Globally, the transportation fuels market is a multitrillion-dollar opportunity for the most
innovative technology to capture.
Chickens, Eggs, and Government Intervention
One common argument for government intervention into the transportation fuels market is the socalled chicken-and-egg problem. That is, auto dealers have a difficult time selling flex-fuel
vehicles to consumers if there are no blender pumps in their vicinity. Moreover, gas station owners
do not want to install blender pumps if there are no customers for the product. To “solve” the
chicken-and-egg issue, both the federal government and state government shave offered generous
targeted tax credits to install blender pumps at filling stations. The Biomass Crop Assistance
Program (BCAP) and the Rural Energy for America Program, both housed in the U.S. Department
of Agricultural (USDA), are other examples. BCAP provides handouts to farmers and ranchers
who produce biomass for heat, power, bio-based products, or biofuels. USDA argues that:
BCAP addresses a classic chicken-or-egg challenge around the start up of commercial-scale
bioenergy activities. If commercial-scale biomass facilities are to have sufficient feedstocks,
then a large-scale energy crop must exist. Conversely, if profitable crop production is to
occur, then viable consumers must exist to purchase the crop.… Many bioenergy facilities
need several years to reach commercial scale. BCAP serves as a catalyst to unite these
dynamics by reducing the financial risk for landowners who decide to grow unconventional
crops for these new markets.24
The reality is innovative ideas and technologies overcome chicken-and-egg challenges all the time
without government assistance. Cell phones and cell phone towers is one of many examples. It
does not matter how many cell phones there are if there is no place to obtain a signal, but producers
built cell phone towers and sold cell phones without a massive subsidy or government program
initiated by Washington. The same is true for gasoline-powered cars and traditional gasoline or
filling stations.25 These markets started small and became wildly successful. Solving the chickenand-egg problem occurs routinely without government support. If biofuels (or natural gas vehicles
or electric vehicles) are economically viable and meet consumer demands, the biofuel market
could enjoy similar success.
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Unintended Consequences of U.S. Biofuel Policy
U.S. biofuel policy is a case study in the unintended consequences of government intervention. In
contrast to what politicians and special interests promised, biofuel policies have increased costs
for taxpayers and drivers, had little to no impact on oil prices, hurt rural economies, and resulted
in unforeseen environmental costs.
Higher Costs for American Taxpayers and Drivers. Federal biofuel policies cost taxpayers $7.7
billion in 2011 and $1.3 billion in 2012 after the expiration of the ethanol blenders tax credit, a 45cent per gallon tax credit for blending ethanol into gasoline.26 More than $57 billion in taxpayer
dollars have been spent on ethanol subsidies.27
Furthermore, ethanol has done little or nothing either to keep fuel prices down, despite the
arguments of proponents,28 or to achieve the nebulous goal of independence from foreign oil. Even
though ethanol production has increased as mandated and has accounted for nearly one-third of
the increase in domestic fuel production over the past few years, biofuels still constitute a very
small overall percentage of domestic gasoline consumption while increasing costs to consumers.
By its very nature, ethanol is not a perfect substitute for oil. Ethanol’s energy content is only twothirds the energy content of petroleum-based gasoline, and while biodiesel is closer to an even
exchange at 92 percent of regular diesel’s energy content, it is more expensive to fabricate. 29 The
DOE’s Energy Information Administration (EIA) estimates that gasoline’s energy content has
decreased 3 percent from 1993–2013 as ethanol use has increased because of federal mandates.30
The joint EPA/DOE website, FuelEconomy.Gov, provides telling documentation of these costs.
The size of the additional costs varies depending on ethanol and gasoline prices, but the big picture
is always the same: The higher the ethanol content, the worse a car’s gas mileage is and the more
drivers have to spend to go the same distance. As of September 2015, depending on make and
model, the typical motorist could spend as much as an additional $600 per year to run his flex-fuel
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vehicle on E85 rather than regular gasoline blended with E10.31 Even when vehicles use premium
gasoline, E85 is more expensive for drivers.
Failure to Reduce Dependence on Oil or Lower Prices. In addition to forcing drivers to pay for
a less efficient fuel, the RFS has not delivered on the promise that it would reduce dependence on
oil and afford protection from high prices. The large majority of transportation fuel has come from
petroleum; even the relative explosion of growth in biofuels as a result of the mandate is dwarfed
by the actual demand for fuel. Even with the generous subsidies and RFS mandating its use,
biofuels contributed a mere 5 percent of the overall transportation fuel market in 2016.32 Net
imports of crude oil and petroleum products have fallen for a number of reasons, but in large part
due to domestic oil production from the hydraulic fracturing boom in the U.S.33

Because biofuels contributes such a small percentage of the overall market, ethanol failed to tamp
down prices, which mostly continued to climb from 2002 to 2012—despite increased mandated
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ethanol use and high oil prices that allegedly made ethanol more competitive.34 Conversely,
ethanol production has had little to do with the dramatic decrease in fuel prices that began in 2013
as a result of significant increases in domestic crude oil production, a decrease that highlighted the
disparity in cost and efficiency between ethanol and petroleum-based fuel.

Negative Consequences of Diverting Food to Fuel. The federal government’s biofuel policy has
diverted food away for fuel, increasing the cost of corn, soybeans, and feedstocks, as well as overall
food prices. While the impact of biofuels on fuel consumption is small, the impact on agriculture
is large. This increase has hurt both rural America and the world’s poorest citizens. The problem
is that the diversion of land was a result of the mandates and subsidies. Market forces may very
well have moved farmers in this direction, though not likely to such an extent. Nevertheless, the
private sector will allocate those resources most efficiently.
From 2010–2012, 49 percent of the U.S. corn crop was used in the food industry and feed for
livestock; another 12 percent was exported. Over 40 percent was used to fabricate ethanol fuel to
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meet the RFS standard.35 In 2012, the amount of corn used to produce ethanol in the U.S. exceeded
the entire corn consumption of the continent of Africa and in any single country with the exception
of China.36 While the majority of biofuel-related food price increases have resulted from the
diversion of corn to fuel, diverting soybean crop to biodiesel has had similar effects.

Inflated demand created by the RFS and higher corn prices have incentivized farmers to grow more
corn by adding acreage, increasing productivity, or devoting less existing farmland to other crops,
but increasing supply to meet higher demand has its own costs. Pressure on the price of corn is
exacerbated by the mandate, which requires the use of ethanol or available credits (called RIN
credits) regardless of cost, while ranchers, farmers, the food industry, and motorists must take
increased corn prices into account. Those who perhaps bear the costs of increased corn prices most
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acutely are farmers and ranchers who use corn for feed and countries that import American corn,
which accounts for over 50 percent of the world’s corn exports.37
The USDA’s Economic Research Service notes that “increased corn prices draw land away from
competing crops, raise input prices for livestock producers, and put moderate upward pressure on
retail food prices.”38 These side effects were all too apparent during the 2012 drought.
The 2012 summer drought destroyed a significant amount of America’s crops, drove corn prices
up 33 percent, and heightened concerns that the RFS and existing subsidies were needlessly
diverting food to fuel.39 Since corn is a staple ingredient for many foods and an important feedstock
for animals, many in the food industry (from cattle and chicken farmers to restaurant associations)
expressed concern regarding the mandate’s effect on food prices. Rather than going to where
market demand valued corn, roughly 40 percent of the corn crop in 2012 was used to create 12.98
billion gallons of corn-based biofuels, or 95 percent of the mandate.40
Between July 2012 and August 2012, governors from Arkansas, Delaware, Florida, Georgia,
Maryland, New Mexico, North Carolina, Texas, Utah, Virginia, and Wyoming petitioned the EPA
for a waiver of the RFS standards, which the EPA denied.41 According to a recent study by
economists from the University of Nebraska–Lincoln, “the drought’s impact on corn prices could
have been ‘fully negated’ by reducing the Renewable Fuel Standard by 23 percent that year.”42
Higher prices resulting from government-created market distortions have a ripple effect well
beyond the U.S. A number of organizations have demonstrated a link between biofuel policies and
food prices and the adverse consequences of these policies for the world’s poorest citizens. The
Food and Agriculture Organization of the United Nations, ActionAid, the World Resources
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Institute, the Organization for Economic Co-operation and Development, and the World Bank
have all listed higher food prices as a resultant concern.43
The magnitude of the ethanol mandate’s effect on corn prices and overall agricultural products is
difficult to determine, partly because of the uncertainty of estimates regarding how much ethanol
would be used for fuel absent a mandate, the price impacts of other factors affecting the price of
corn, and what other agricultural products farmers would grow absent the mandate. While the
magnitude of the mandate’s impact on corn prices may not be certain, however, the direction is
clear: The RFS has increased demand for corn and consequently has increased prices. According
to separate analyses by University of California–Davis economists and a Heritage Foundation
economist, the mandate accounts for an increase in corn prices of 30 percent or even as much as
68 percent, respectively.44 Though other factors such as weather, global markets, and changing
food preferences are at work in the price of corn, the RFS has certainly contributed to increased
prices.45
Biofuel Mandates and Subsidies Do More Economic Harm than Good. Higher food and fuel
prices have had adverse economic effects that hurt families and businesses multiple times over.
Energy is a necessary input for most economic activities; policies that drive up the price of fuel
will not just affect consumers at the pump but through all the goods and services they purchase.
Because corn is a staple input for agricultural products, higher food prices hurt other farmers as
well as small businesses like restaurant franchise owners. One owner of four Wendy’s franchises
claimed the RFS cost each restaurant $20,000 to $30,000 per restaurant.46
Proponents of the RFS and preferential treatment for biofuels sold these policies as a way to
support economic growth in rural communities. While a select few have certainly benefitted, one
43
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should not ignore the groups in rural America that have been hurt by the policies and subsidies.
The federal government has supported corn and soybean growers at the expense of livestock
producers and other crop producers and has diverted resources to an industry that is not selfsustaining. Furthermore, because of the RFS, fuel now competes indirectly with corn producers,47
and this connection is not insignificant: Some 41 percent of the U.S. corn crop was dedicated to
ethanol production in 2010–2012, compared to 14 percent when Congress mandated the original
quota in 2005.48
Some small rural towns bet big on biofuels and lost. Utah State University’s Institute of Political
Economy details how preferential treatment for ethanol shifted the risk from companies to the local
communities, where cities would offer incentives that in some instances lasted multiple decades
or front the costs to build out the infrastructure. The report notes that:
As demand for corn rose following the construction of these plants, both farmers and
refineries felt an economic pinch. Ethanol refineries are reliant on low corn prices to
generate profit, and experience losses during times of high corn prices. Following corn
price spikes in 2008 and 2012, numerous corn ethanol plants went offline due to an inability
to run profitably. While many believed that farmers were making off with huge profits,
they too failed to gain substantially due to rising costs of input factors such as fertilizer.
Heightened competition bolstered the price for land, driving tenant farmers out of business
and contributing to what some called the “production treadmill.” In all, the market structure
of ethanol prevented farmers from realizing most of the intended benefit of the ethanol
policies.49
Claiming that biofuels mandates and subsidies are an economic stimulus ignores the broken
window fallacy. In his essay “That Is Seen, and That Which Is Not Seen,” French economist
Frederic Bastiat outlines a scenario in which a shopkeeper breaks a window.50 The economic
benefit is the money paid to fix the window, which circulates through the economy. What is not
seen, however, is on what the shopkeeper could have spent his money, such as a new pair of shoes.
If the window were not broken in the first place, the shopkeeper would have a window and new
shoes. When the government subsidizes biofuels, what is not seen is that labor and capital could
have been invested elsewhere in the economy. Private-sector investment that is not the result of
regulations, subsidies, or mandates is the root of economic growth and genuine prosperity.
Ultimately, the biofuels policy has less to do with price or customer choice and much more to do
with meeting a government quota regardless of costs. Although biofuel technologies may someday
prove to be a preferred fuel choice, biofuels have proved to be expensive to produce and less
energy dense than gasoline and diesel. Federal subsidies and mandates have shifted those costs to
U.S. Department of Agriculture Economic Research Service, “Bioenergy: Findings,”
http://www.ers.usda.gov/topics/farm-economy/bioenergy/findings.aspx (accessed July 18, 2017).
48
Schnepf, “Agriculture-Based Biofuels,” p. 9, and Carter, Rausser, and Smith, “Commodity Storage and the Market
Effects of Biofuel Policies.”
49
Landon Stevens, Randy T Simmons, and Ryan M. Yonk, “Ethanol and the Renewable Fuel Standard,” The
Institute of Political Economy (IPE) at Utah State University, http://www.usu.edu/ipe/wpcontent/uploads/2016/02/Ethanol.pdf (accessed July 18, 2017).
50
Frederic Bastiat, “That Which Is Seen, and That Which Is Not Seen,” July 1850,
http://bastiat.org/en/twisatwins.html (accessed July 18, 2017).
47

motorists, the food industry, and sectors of the agriculture community that depend on corn and soy
for feed, while benefits are concentrated among a select few.
Unintended Adverse Environmental Consequences. Policymakers sold biofuel programs and
the RFS in part by promising several important benefits, including cleaner fuel and a reduction in
the greenhouse gas emissions that allegedly contribute to climate change. Yet the ability of
biofuels, particularly ethanol, to improve the environment and reduce greenhouse gas emissions—
regardless of the benefits of such goals—has been unclear and controversial at best. According to
the EIA, biofuel carbon-dioxide emissions are “considered to be part of the natural carbon cycle.”51
However, this assumption may be too broad. For example:


After accounting for land-use conversion and the use of fertilizers, insecticides, and
pesticides, as well as the fossil fuels used for production and distribution, biofuel
production is quite carbon intensive.52



The growing popularity of biofuel policies led the U.N.’s Food and Agriculture
Organization (FAO) to focus on the issue in its 2008 State of Food and Agriculture
report. Citing several studies published in Science, the FAO noted that converting noncropland to the production of corn ethanol released at least 17 times more emissions
than the amount that is cut in carbon-dioxide emissions by using biofuels, or a “carbon
debt” of 48 years.53



University of Michigan Energy Institute Professor Dr. John DeCicco finds that even
without accounting for indirect changes in land use, biofuels increase the amount of
carbon dioxide released into the atmosphere compared to regular gasoline.54 University
of Minnesota economists similarly found that the RFS, on net, increases greenhouse gas
emissions and that “[o]nly the use of cellulosic biofuels with a carbon intensity 60%
lower than that of gasoline reduces net GHG emissions.”55 Cellulosic ethanol is the least
economically viable. A November 2016 Government Accountability Office report
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projects that the RFS is unlikely to meet its targets for reducing greenhouse gas
emissions.56


Despite once hailing biofuels as an important tool in mitigating climate change, the
U.N.’s Intergovernmental Panel on Climate Change reversed positions and
acknowledged in 2007 that biofuel policy negatively affects the lives of the poor, diverts
land to the production of biofuels, has environmental consequences, and has dubious
climate impacts.57

Meanwhile, Congress has seemingly ignored apparent increases in real pollutants attributed to the
RFS. Land-use conversions can destroy wildlife habitat. Moreover, the EPA acknowledged that
increased renewable fuel would result in higher emissions of air pollutants such as particulate
matter and nitrogen oxides and stated that “[i]n addition to air quality, there are also expected to
be adverse impacts on both water quality and quantity as the production of biofuels and their
feedstocks increase.”58 A study by Iowa State University researchers concluded that incentivizing
more biofuel production with government policies leads to more adverse environmental
consequences caused by farming, the use of fertilizers, and land-use conversion for agricultural
production, resulting in increased soil erosion, sedimentation, and nitrogen and phosphorous
runoff into lakes and streams.59
The unwanted environmental costs of agricultural production are a solvable problem. Almost all
industrial output results in unwanted byproducts, whether air pollutants or runoff and discharge
from the use of fertilizers. These byproducts are not necessarily a reason to eliminate an activity;
doing so could reverse hard-won prosperity and progress. The real problem is that biofuels have
been sold to policymakers and the public as “green” fuels, whereas in practice, they can be more
environmentally damaging than petroleum-based fuels.
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The Folly of Central Planning
The Renewable Fuel Standard mandate demonstrates just how bad the government is at
understanding what the market can bear in terms of production and consumption. As Austrian
economist F. A. Hayek once said, “The curious task of economics is to demonstrate to men how
little they know about what they imagine they can design.”60 No matter how brilliant or wellinformed with data, politicians and bureaucrats cannot plan markets and consumer needs. Basic
assumptions about the RFS have proven to be short-sighted, revealing the inability of government
to plan energy markets.
The Blend Wall
As the RFS has reached the midpoint on the path to its final target in 2022, petroleum refiners have
come up against what is known as the blend wall. Because overall gasoline consumption has
leveled off as a result of a slower economy and increased fuel efficiency, and because the RFS
mandates ever-increasing amounts of ethanol, continued compliance with the RFS would force
refiners to blend more ethanol than the market will bear.
According to the RFS, each refiner in the United States has to meet a requirement that a certain
percentage of domestic sales contain blended ethanol, called a renewable volume obligation
(RVO).61 Refiners have an option to meet part of their requirement by buying credits instead of
blending more ethanol. In order to track the renewable fuel quotas, the EPA requires a 38-digit
renewable identification number (RIN) to track the amount of biofuel reaching the market and to
hold refiners accountable for blending enough ethanol. Refiners can either hold on to these credits
and meet up to 20 percent of the RFS requirement in RIN credits or purchase RIN credits from
other refiners when they fail to meet the requirement. Different RIN prices exist for different forms
of biofuels.
The RIN trading system has resulted in numerous instances of fraud in which refineries bought
fake credits with made-up RIN numbers for millions of dollars. Since refineries now face the blend
wall, increased trading for RIN credits has driven up the price of the credit from pennies to over a
dollar in 2013.62 Bloomberg projects that overmandating (requiring the use of more ethanol than
can be blended) and forcing the purchase of RINs could cost consumers an additional $13 billion
at the pump—an artificial increase of 10 cents per gallon if RIN credit prices stay above one
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dollar.63 But even if the price of RIN credits falls to 50 cents per credit, consumers will still be
slapped with a multibillion-dollar bill.64
The economic consulting firm NERA warns that attempting to increase requirements to where the
targets were set originally in the Energy Independence and Security Act of 2007 would result in
intensified economic damage:
When the required biofuel volume standards are too severe, as with the statute scenario, the
market becomes disrupted because there are an insufficient number of RINs to allow
compliance. “Forcing” additional volumes of biofuels into the market beyond those that
would be “absorbed” by the market based on economics alone at the levels required by the
statute scenario will result in severe economic harm.65
Higher economic growth, and therefore higher fuel consumption, could alleviate some blend wall
concerns, but increased fuel-efficiency standards and higher volume targets for biofuels could
cause the blend wall problem to persist. Flex-fuel vehicles capable of using E85 offer little
economic relief for the blend wall. Demand for these vehicles is very low,66 and drivers who own
flex-fuel vehicles often fill their tanks with E10 as opposed to E85 because the energy content in
E85 is lower. Adjusted for energy content, E10 makes more financial sense than E85.
Most important, no one knows what the future holds for economic growth and fuel consumption,
which is why the government should not predict what markets will bear in 2022 with a law in
2005.
Market Problems with Advanced Biofuels
While corn-based ethanol production has outpaced the blend wall, the production of other biofuels
to meet the RFS mandate has woefully underperformed.67 The production of cellulosic ethanol,
made from non-food sources, is nowhere near to meeting its targets, even though the RFS mandates
that 16 billion gallons must be used by 2022. High capital costs and difficulty scaling up cellulosic
biofuel conversion plants to meet large-scale demand have prevented non-food-sourced ethanol
from being an economically viable option.
Bradley Olson and Dan Murtaugh, “Ethanol Upending Refiners Pushes $13 Billion on U.S. Drivers,” Bloomberg,
March 19, 2013, http://www.bloomberg.com/news/2013-03-18/refiners-pay-price-as-traders-hoard-ethanol-creditsvalero-says.html (accessed July 18, 2017).
64
For an up-to-date display of RIN prices and trading, see Progressive Fuels Limited, “PFL Weekly RIN Recap,”
http://www.progressivefuelslimited.com/web_data/PFL_RIN_Recap.pdf (accessed July 19, 2017).
65
Nera Economic Consulting, “Economic Impacts Resulting from Implementation of the RFS2 Program,” July 27,
2015,
http://www.nera.com/content/dam/nera/publications/2015/NERA_FINAL_API_RFS2_July27.pdf (accessed July 18,
2017). Prepared for the American Petroleum Institute.
66
U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, Alternative Fuels Data Center,
“Flexible Fuel Vehicles,” last updated May 18, 2017, http://www.afdc.energy.gov/vehicles/flexible_fuel.html
(accessed July 18, 2017).
67
Purportedly, one of the reasons why Congress capped corn-based ethanol targets at 15 billion gallons annually was
to address concerns that the mandate would divert corn used for fuel. Consequently, cellulosic biofuels were
introduced into the mandate.
63

The EPA, which administers the RFS, has had to reduce Congress’s original annual quotas for
cellulosic ethanol every year since they were required by the mandate because not enough was
available on the market. The EPA adjusted Congress’s first cellulosic target down from 100 million
gallons in 2010 to just 6.5 million. However, even the adjusted mandate was a stretch compared
with reality: Zero gallons were produced that year and the following year.68
Consequently, refiners had to pay millions of dollars in waiver credits or surcharges for failing to
comply with the EPA’s minimum volume requirements, and they necessarily passed those costs
on to the consumer. In January 2013, the DC Circuit Court of Appeals ruled that the EPA “let its
aspirations for a self-fulfilling prophecy divert it from a neutral methodology” and that the target
was an “unreasonable exercise of agency discretion.”69 The court vacated the cellulosic ethanol
requirement required by the RFS for 2012. The EPA has since proposed cellulosic mandates for
2014–2016 that are equally as out of touch with market realities.
Private Benefits, Dispersed Costs. The strong lobbying of corn producers and the political
importance of the geographic region where America produces corn make ethanol policy the perfect
example of a focus on political profit as opposed to economic progress. They have been successful
despite the unique and diverse mix of organizations opposed to the ethanol mandate.
The RFS essentially mandates a market for corn, soybeans, and biofuels that eliminates much of
the risk of investing in biofuels—risk that every industry manages as a matter of doing business
and that ultimately is necessary for a healthy and growing economy. Not only does it favor a select
few commodities, but the mandate also benefits just a few states at the expense of the vast majority.
Over 50 percent of ethanol production is concentrated in three states: Illinois, Iowa, and
Nebraska.70
Ultimately, however, the benefits enjoyed by biofuel interests are limited and do not help the
industry in the long run. The dependence on government to remain viable stunts the industry’s
long-term growth by propping up bioenergy and distorting the true price point at which biofuels
will be competitive in the market.
Can the National Labs Be a Catalyst for Innovation?
The DOE national labs house exceptional staff, research, and facilities. The operating culture and
business model of the national labs need to be transformed to engage more with the private sector.
Increased access through contract agreements would unlock valuable research and resources for
the private sector to develop advances in human knowledge and innovative technologies. It would
also leverage private-sector investments to help maintain lab infrastructure.
However, both private-sector access to the labs’ assets and research and lab employees’ ability to
turn research into market applications are stifled by complex and overly restrictive conflict-ofinterest and intellectual-property-rights regulations. For example, current contract structures
between labs and the private sector are rigid and complex, effectively discouraging private-sector
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engagement. Draconian intellectual-property rules are still on the books in some labs,
disincentivizing individuals with patents from working in related fields at a national lab.71
In order to increase access to national lab resources, Secretary Perry should:





Enact rforms to increase lab autonomy;
Restructure contractual work with the federal government, private sector, nonprofits, and
universities;
Examine alternative financing options for lab infrastructure use; and
Establish a strong culture in the labs of active engagement with the private sector.

More independence and flexibility at the national labs will extend the value of research funding
and infrastructure further. Furthermore, additional managerial and financial authority to the lab
contractors would empower them to effectively manage capabilities and create a quicker process
for collaborative efforts with third parties, whether with another government agency, another lab,
or the private sector. Although these activities are occurring now, such cooperation should become
part of the culture of the national labs rather than the occasional exception.
Improving the efficacy at the national labs does not, however, mean the labs should focus on
energy-related research and development (R&D). The DOE should engage in R&D only when
meeting a clear government objective and when the private sector is not already involved.
Government objectives could, for instance, include research, development, and demonstration of
technology to meet national security needs, support nuclear stockpile cleanup efforts, or advance
human knowledge through basic research where the private sector is not engaged.
No matter how diligent or transparent an administration is, federal funding for R&D beyond these
basic conditions will pick winners and losers among companies and technologies. Activities with
the purpose of commercialization, regardless of where they lie on the technological development
spectrum, are not legitimate functions of the federal government.
On the other hand, if there are legitimate reasons for the DOE to engage in research chemistry,
physics, ecology, biology, and biogeochemistry for national security needs or for basic scientific
exploration and discovery, reforming the national labs could serve as a catalyst for innovation.
Opportunities for Reform
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Longtime proponents of the ethanol mandate have come to recognize the problems of corn-based
ethanol. In fact, several Members of Congress have introduced legislation to repeal only the corn
requirement of the Renewable Fuel Standard.72
Removing corn’s share of the requirement, perhaps the most economically viable part of the
mandate, is problematic for several reasons. Biodiesel generated from soybeans presents the same
food-for-fuel problem as the corn-ethanol mandate presents. Advanced biofuels from non-foodbased sources are the least economically competitive of all such fuels and demonstrate just how
incompetent the federal government is at centrally planning what the market can bear. And both
the Renewable Fuel Standard and the federal government’s promotion of biofuels create
unintended environmental concerns.
To address the blend wall, legislative attempts have proposed to set the final ethanol mandate at
no more than 9.7 percent of projected gasoline production. While a 9.7 (or 9.5 as some have
proposed) percentage cap would be a step in the right direction, the reform ignores all of the other
problems created by the RFS.
The fact that the EPA can use its own discretion to set biofuel targets after 2022 is all the more
reason for Congress to act now.
Consequently, Congress should:


Repeal the mandate in its entirety and allow consumers a choice at the pump.
Biofuels existed long before the Renewable Fuel Standard and, if economically
competitive, will remain long after it is gone. Removing the mandate would encourage
a healthier market that promotes risk-taking and entrepreneurial activity rather than
dependence on government for near-term survival through favorable policies and tax
treatment. It is also important that policymakers not just repeal the corn-based part of
the ethanol mandate and leave the least competitive part, the cellulosic requirement,
intact.



Eliminate the bioenergy programs in the farm bill. Congress should repeal all of the
energy programs in the farm bill: Title IX as well as the Sun Grant program in Title VII.



Let producers drive alternative fuel innovation. Use repeal of the mandate as
momentum for greater reform in the energy sector. Such future reform should include a
further leveling of the playing field for all energy companies and technologies. Congress
should also remove preferential treatment for all transportation fuels and technologies.



Provide immediate expensing for capital investments. Immediate expensing allows
companies to deduct the cost of capital purchases at the time they occur rather than
deducting that cost over many years based on cumbersome depreciation schedules. As
part of broader tax reform that simplifies the code, immediate expensing should be made
available for all capital investments.
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Use the national labs as catalysts to innovation. The role of the DOE should be to
conduct the research to meet government objectives and create a system that allows the
private sector, using private funds, to tap into that research and commercialize it. Federal
labs should allow research to reach the market organically.

Conclusion
Favoritism toward biofuels and bioenergy has promised much but delivered very little. While a
select few benefit from special treatment, bioenergy policies have come at significant cost to
taxpayers, energy consumers, the environment, the world’s hungriest citizens, and the large
segment of the agricultural community that does not profit from the subsidies and Renewable Fuel
Standard. Even if biofuels policies worked exactly as intended, Congress should still eliminate
them as they pick winners and losers and mandate the production and consumption of one product
over another. Eliminating preferential treatment of biofuels is one critical component of what
should be a larger initiative to eliminate all transportation fuel and technology subsidies.
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