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Abstract: This paper examines the regional changes of corn production and the relationship between1

ethanol production and corn production. The underlying hypothesis is that the rapid growth in2

ethanol production causes regional expansion of corn production outside the traditional regions. This3

paper introduces the information approach developed by entropy theory to describe these regional4

changes. The results support the hypothesis that ethanol production leads to expansion of corn5

production outside traditional corn producing regions.6
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1. Introduction8

This paper examines the effect of ethanol policy on the regional distribution of corn production in9

the United States using the entropy measure developed by Shannon [1]. Ethanol policy in the guise10

of the renewal of the Volumetric Ethanol Excise Tax Credit (VEETC) continued to be a significant11

policy debate until January 2012 when it appeared to expire without congressional action. According12

to the popular press, the VEETC succumbed to high commodity prices and difficult times for the13

federal budget [2]. However, a tax credit with its origin in the Energy Tax Act of 1978 may not go away14

quietly, especially given the increased investment in ethanol processing plants in corn producing areas15

(predominantly in Midwestern states) since 2005. Apart from the investment in ethanol processing16

facilities, the high real corn prices attributed in part to ethanol policies have contributed to significant17

changes in agricultural land use in the United States. Most of the attention on land use changes has been18

on the conversion of environmentally sensitive land into corn production. Pimentel [3, p.6] conjectures19

that the conversion of these sensitive lands into corn production is particularly troublesome "Ethanol20

produced from corn causes environmental degradation from increased soil erosion and aquifer mining,21

from soil, water, and air pollution, and increased emissions of global-warming gases." However,22

most of these discussions fail to consider the regional dimensions of the changes in land use. Our23

results indicate that the increased production of ethanol contributed to increased corn production in24

non-traditional corn areas.25

The implications of the effect of bioenergy policies were highlighted by Hertel’s [4] presidential26

address to the American Agricultural Economics Association in 2010. Hertel states that over the next27

50 years, the world’s agricultural system must support an expected 50% increase in population over28

2010 levels. Complicating this challenge, he conjectures that the rate of productivity change has slowed,29

especially for staple. Additionally, he points out that30

[The] public opposition to genetically modified crops has slowed the application of31

promising biotechnology developments to food production in some parts of the world.32
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At the same time, the growing use of biomass for energy generation has introduced an33

important new source of industrial demand for agricultural markets [4, p.259].34

If the rate of technical change has slowed, the increased demand for all agricultural outputs will have35

to be met by increasing the resources employed by agriculture. Hertel’s conjecture of a perfect storm36

for agriculture focused on the availability of land and attention to whether the increased demand for37

output can be most economically met by increasing the acreage (i.e., exploiting the extensive margin)38

or by applying more inputs on each acre (i.e., exploiting the intensive margin). He assumes that39

the intensive margin is relatively fixed and sets about an analysis of land available for agriculture40

worldwide.41

Historically, the growth in ethanol production in the United States has been relatively anemic. As42

described by Tyner [5], ethanol production grew from 430 million gallons in 1984 to 3.4 billion gallons43

in 2004 a growth rate of about 149 million gallons per year. The rapid growth in ethanol production was44

led by a dramatic rise in oil prices. This rapid increase in ethanol production increased the corn planted45

in 2007, reduced the acres of soybeans planted, and, hence, increased the price of soybeans. Aside from46

the effect on the corn/soybean rotation in the Midwest, the increased corn prices also increased the47

price of livestock feed which resulted in higher meat prices in the United States. However, the effect of48

ethanol subsidies on agriculture was not limited to the Midwest. The decoupling provisions of the49

Federal Agricultural Improvement and Reform Act of 1996, the Farm Security and Rural Investment50

Act of 2002, and the Food, Conservation and Energy Act of 2008 provided southern farmers the option51

of planting corn while receiving a portion of the cotton payments [6].1 Given the relatively low cotton52

prices through the first two decades of the 21st century, several farmers in Arkansas and Mississippi53

planted corn where cotton was once king. This change implied some increased risk as southern farmers54

experienced increased incidence of diseases such as Aflatoxin (Aspergillus Flavus), limiting the potential55

market for their product.56

In our analysis of farmer response to ethanol policies, we assume that the supply of outputs and57

the derived demand for inputs is determined by optimizing decisions, the technology possessed by58

the firm (which may be a function of local factors such as climate), and a vector of quasi-fixed variables59

including the quantity of farmland used in production. Mathematically, we define the firm i’s profit60

following Lau’s approach [7]:61

πi (p, w) = p′y− w′x
s.t. { y, x, zi} ∈ Ti

}
⇒
{

y∗i (p, w, zi)

x∗i (p, w, zi)
(1)

where πi (.) is the profit earned by firm i, p is the vector of output prices, y is the vector of outputs62

produced by firm i, w is the vector of input prices, x is the vector of inputs used by firm i, zi is the63

level of quasi-fixed inputs available to the firm (for our purposes, we consider only farmland), and64

Ti is the firm’s production technology. In this formulation the shadow value of farmland is used to65

allocate farmland across crop alternatives. Thus, as the price of corn increases, the shadow value of66

land increases and either the level of another crop alternative declines (i.e., the price of corn goes up67

so the land devoted to cotton is reduced to maximize profit), new land is brought into production68

(i.e., land from the conservation reserve program is brought back into production), or the price of all69

alternative crops increase. The overall supply of any crop from state s can then be represented as70

ys (p, w) = ∑
i∈s

yi (p, w, zi) 3: ∑
i∈s

zi ≤ z∗s (2)

1 Cotton farmers who planted corn still received the Agricultural Marketing Transition Payments (AMTAPs) based on the
"buy out" of the deficiency payments, but did not receive the Loan Deficiency Payments when prices fell below the loan rate
[6].
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where z∗s is the total cropland available in state s. Letting y1s (p, w) be the quantity of corn produced in71

state s, this paper examines changes in the spatial distribution of the quantity of corn supplied by each72

state. For this purpose, we will analyze the systematic changes in the entropy measure of this spatial73

dispersion74

2. Methods and Data75

To analyze the effect of ethanol policy, we examine whether changes in ethanol production, oil76

prices, and other factors affect the spatial distribution of corn production. In particular, we compute77

the entropy metric as proposed by Shannon [1] as a measure of this dispersion. The entropy measure78

is a measure of the relative quantity of information based on the probabilities of a signal. Specifically, if79

we assume that N possible outcomes are possible, then the relative likelihood (or probability) of each80

individual event s = 1, · · ·N can be denoted ps. In our application, the signal will be the probability81

that any bushel of corn will be produced in state s. Empirically, ps is then the share of corn produced82

in state s83

ps =
y1s (p, w)

∑̃
s

y1s̃ (p, w)
. (3)

Shannon demonstrates that the entropy measure J defined as84

J = −
S

∑
s=1

ps ln (ps) (4)

measures the amount of information in the signal. Intuitively, as the production of corn is concentrated85

to a single state ps → 1 then pr → 0 for all other states. In this scenario J → 0 since − ln (ps)→ 0 from86

above and −pr ln (pr) → 0 because pr approaches zero faster than ln (pr) approaches −∞. Thus, as87

corn production concentrates into one state, the entropy measure declines to zero. At the other extreme,88

as corn production diversifies across state, the measure reaches a maximum of − (1/n) ln (1/n)� 0.89

One of the primary advantages to the entropy measure (and other informational measures used90

in economics such as Theil’s measure of income inequality [8]) is the decomposability of the measure.91

Specifically, if we assume that the states can be divided into R regions r ∈ R, the total inequality can be92

reexpressed as93

J = −
S

∑
s=1

ps ln (ps) = JR + J̄ (5)

where JR is the inequality between regions defined as94

JR = − ∑
r∈R

Pr ln (Pr) 3: Pr = ∑
s∈r

ps (6)

and J̄ is the average inequality within each region defined as95

J̄ = Pr Jr 3: Jr = −∑
s∈r

ps ln (ps) . (7)

where Jr is the entropy withing region r. Thus, in this study we measure the changes in regional96

production within a region (such as the Corn Belt) in Jr and across regions through JR.97

The data used in this analysis is derived from four sources. First, data on corn production by98

state as well as the prices of corn and cotton was obtained from the Quickstats website provided99

by the U.S. Department of Agriculture’s National Agricultural Statistics Service. While this data is100

available for most states from the 1930s, the overall sample was limited to 1982 through 2016 due to101

the availability of Ethanol production data which was obtained from the U.S. Department of Energy,102

Information Administration. The Brent Crude price was used as our crude oil price. This data was103
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taken from the Federal Reserve Bank of St. Louis’s FRED database. Finally, we used the Implicit Price104

Deflator for Personal Consumption Expenditures from the Bureau of Economic Analysis of the U.S.105

Department of Commerce to transform the prices to 2016 dollars. Our regional analysis is based on106

the Economic Research Service’s (ERS) ten production regions (which makes some allowances for107

agronomic similarities). We exclude Connecticut, Maine, Massachusetts, New Hampshire, Nevada,108

Rhode Island, and Vermont because produce an insignificant quantity of corn. In addition, among the109

ten, regions we distinguish the traditional regions of corn production from the non-traditional regions.110

Table 1 shows the regional separation the Lake States (LS), the Corn Belt (CB), the Northern Plains111

(NP), and the Appalachian States (AS) are considered the traditional areas of corn production, while the112

Southeast (SE) and Delta States (DS) are regarded as the non-traditional areas of corn production. The113

other regions such as the Northeast, the Southern Plains, the Mountain States, and the Pacific States are114

defined as the rest of the regions of corn production.2 We focus on comparing the traditional regions115

with the non-traditional regions to identify regional changes in the share of corn production. As Table116

1 represents corn production of each region, most corn production is mainly achieved in the traditional117

regions, specifically, in the Corn Belt. However, corn production in the non-traditional regions is even118

less than that of the traditional regions because the non-traditional regions have historically been better119

suited to the production of other crops such as cotton, sugarcane, winter vegetables, and soybeans that120

have made serious inroads into southern agriculture since the 1970s.121

Both traditional regions and non-traditional regions are constructed to examine whether changes122

in the ethanol policy affect the regional inequality of corn production by replacing traditional southern123

crops with corn production. In this analysis we focus primarily on cotton production in the South.124

The entropy values for each region capture the inequalities in the share of corn production within125

and between the regions. Also, ethanol production is used for an appropriate proxy variable for the126

ethanol subsidy between 1981 and 2016 because ethanol production has increased proportionally to127

the government expenditure on ethanol tax credits. Corn price, cotton price, and crude oil price are128

also included to control for possible price effects on the inequality of corn production.129

Using ordinary least squares, with entropy values as the dependent variable, we estimate the130

effect of ethanol policies, cotton prices, and crude oil prices on the spatial dispersion of corn production131

Jt = α0 + α1Et +
3

∑
i=1

βi ln (Pit) + εt (8)

where Jt is the within-region or between region entropy for year t, Et is the ethanol production in year132

t, Pit is the price of corn, cotton, and crude oil in year t, and εt is the error term. Given the fact that133

the entropy measure is typically distributed χ2, the results are then bootstrapped to provide small134

sample standard errors for the purpose of inference. In addition to providing a robust estimate of135

the standard errors, the bootstrapped results where also used to construct nonparametric measure of136

probability. Specifically, the number of times that a parameter changes sign is used as a nonparametric137

test of statistical significance of any particular regression parameter. This approach is similar to the138

approach taken by Mishra et al. [9] who analyzed whether the Federal Agricultural Improvement and139

Reform Act of 1996 affected the spatial distribution of farmland values.140

2 The Northeast includes Connecticut, Delaware, Maine, Massachusetts, Maryland, New Hampshire, New Jersey, New York,
Pennsylvania, Rhodes Island, and Vermont. The Lake States include Michigan, Minnesota, and Wisconsin. The Corn Belt
consists of Illinois, Indiana, Iowa, Missouri, and Ohio, and the Northern Plains are Kansas, Nebraska, North Dakota, and
South Dakota. Appalachia includes Kentucky, North Carolina, Tennessee, Virginia, and West Virginia. The Southeast
includes Alabama, Florida, Georgia, and South Carolina, and the Delta covers Arkansas, Louisiana, and Mississippi. The
Southern Plains are Oklahoma and Texas, and the Mountain States are Arizona, Colorado, Idaho, Montana, Nevada, New
Mexico, Utah, and Wyoming. The Pacific States consist California, Oregon, and Washington.
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Figure 1. Within-Region Entropy of Traditional and Non-Traditional Regions

3. Empirical Results141

3.1. Within-Region Entropy142

Figure 1 depicts the spatial dispersion of corn production for each of the six traditional and143

non-traditional corn producing regions. The largest entropy measure consistently over time is for the144

Corn Belt and Appalachian State regions. This numeric result indicates that corn production is fairly145

uniformly distributed across each of these regions. This is consistent with our concept of the Corn146

Belt, whose very name implies a collection of states that are known to produce significant quantities of147

corn. The uniformity of production in the Appalachian States my be a little unexpected. Specifically,148

the area along the Ohio River in Kentucky is similar to the areas of Illinois, Indiana, and Ohio just149

across the river. However, several areas of eastern Kentucky are mountainous which inhibits the large150

scale cultivation of corn. Similarly, the western plains of Tennessee approaching the Mississippi River151

would be easily cultivated for corn, but cotton may be an extremely viable alternative. In addition,152

like Kentucky, the eastern part of Tennessee is mountainous. On the other side of the Appalachian153

States, North Carolina has grown in importance in the production of corn as the confinement feeding154

of swine and poultry has increased. The difficulties associated with large scale production of corn155

are endemic to all areas of West Virginia, and Virginia has not been a prominent corn state. Thus, the156

uniform dispersion of corn production throughout the Appalachian State region may imply that corn157

production is uniformly a minor crop in each state. The important aspect of our current analysis is that158

the dispersion of corn production does not appear to change systematically over our time period.159

160

Interestingly, the third-largest entropy measure is for the Southeastern region. Again, the entropy161

measure implies that the distribution of corn production is similar in each state in the region. Given162

the states in the region, like the Appalachian States, this may imply that corn is a relatively minor crop163

in each state. Agronomically, corn does not produce well under excessive heat and humidity. Thus,164

little corn is produced for grain in Florida. Hence, the northern parts of Alabama, Georgia (except the165

mountainous regions north and east of Atlanta), and South Carolina have a relatively better climate166

for corn than the other parts of the Southeast. Corn is planted throughout the region (even in Florida),167

but may be cut green for silage to be used in dairy operations.168

The lowest dispersion in production since 1993 has been in the Lake States. Initially, the corn169

production in the Northern Plains appeared more concentrated than the Lake States, but after 1993, corn170
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production in the Northern Plains has become increasingly uniform across states. The concentration of171

corn production in the southern parts of the northern regions should have been expected because the172

relatively short growing season in North Dakota (which is part of the Northern Plains) and Minnesota173

(which is in the Lake States) implies that crops such as spring wheat may be more viable than corn.174

In essence, the concentration in these regions should be the inverse of the concentration in Southeast.175

In the northern regions, the corn is concentrated in a relatively fewer number of states (i.e., Kansas,176

Nebraska, and South Dakota in the Northern Plains, and Michigan and Wisconsin in the Lake States).177

The entropy in the Delta States appears to be relatively constant over time with the exception178

of a dramatic decline in 1984 and 1985. Overall, the spatial information is in size to the Southeast,179

but while the Southeast exhibits a slight downward trend the entropy in the Delta States may be180

slightly increasing over time. This implies that corn production may be becoming more equally181

distributed. Again, the selection of states may explain this phenomenon. In the Delta States, Arkansas182

and Mississippi are similar in climate to Alabama, Georgia, and South Carolina while Louisiana is183

more like Florida in climate. Hence, as Arkansas and Mississippi become more similar, the entropy184

measure may increase (i.e., if the level of corn produced in Louisiana does not significantly change,185

entropy will still increase).186

There are certain facets of these changes that are consistent with the regional effects of increased187

ethanol production and other facets that may not support our underlying hypothesis that heightened188

ethanol production have increased the spatial dispersion of corn production. The increase in189

concentration of corn production in the Southeast and Lake States supports the intuitive notion190

that as corn production has become more profitable, those areas in the Southeast and Lake States191

where corn production is a viable alternative increase their production of corn. Specifically, as corn192

production becomes more economically viable, farmers plant more corn in northern Alabama, Georgia,193

and South Carolina in the Southeast, and Michigan and Wisconsin in the Lake States. The potential194

anomalies are the increased dispersion in the Northern Plains (possibly due to an increase in the195

production of corn in North Dakota) and the lack of a significant trend in the Delta States.196

To provide a more systematic analysis of the entropy over our sample, we apply the regression197

in Equation 8 to the entropy computations. Consistent with the forgoing discussion, the results198

presented in Table 2 indicate that the effect of ethanol production on the entropy of corn production199

is statistically significant in the Lake States, Northern Plains, Appalachia States and Delta States.200

Consistent with our discussion of the graphical data, increases in ethanol production are associated201

with increasing concentration of corn production in the Lake States. However, the results also indicate202

that the increased level of ethanol production has also been associated with increased corn production203

concentration in the Appalachian States. In addition, the results presented in Table 2 indicate that the204

increased level of ethanol production is associated with an increased dispersion of corn production205

in the Northern Plains and the Delta States (although the last result has less statistical support). In206

addition, the other variables are not statistically significant with the possible exception of the effect of207

oil prices on the dispersion of corn production in the Northern Plains and Appalachian States.208

3.2. Between-Region Entropy209

Figure 2 presents the inequality between regions within the traditional and non-traditional210

corn regions 3 . Overall, the within-region entropy for the traditional and non-traditional regions211

3 The overall decomposition of entropy presented in Equations 5, 6, and 7 can be nested. For example, assume that we have
eight states s = 1, · · · 8 which we divide into two regions r = 1⇒ s = { 1, 2, 3, 4} and r = 2⇒ s = { 5, 6, 7, 8} . Following
Equation 5, we can decompose the inequality in region 1 into the entropy of two different subregions

r̃1 ⇒ s ⊂ { 1, 2}
r̃2 ⇒ s ⊂ { 3, 4}

}
3:
{

r̃1 ∪ r̃2 = r { r = 1}
and r̃1 ∩ r̃2 = { } . (9)

Thus, Jr = Jr̃ + J̄r̃ .
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Figure 2. Between-Region Entropy of Traditional and Non-traditional Regions

do not appear to vary systematically over time. The entropy in the traditional corn producing212

region appears to be very volatile between 1984 and 1994, but the variation appears to be random213

(without discernible structure). On the other hand, the within region entropy for the non-traditional214

production region appears to be less volatile and fairly constant over time (neither increasing or215

decreasing). Thus, we would conclude that changes in ethanol production and/or ethanol policy has216

not systematically affected the geographical distribution of corn production within each region (that is,217

between traditional corn growing regions as one group and non-traditional corn growing regions as a218

second group).219

220

The empirical results from estimation of Equation 8 using the within-region entropy for the221

traditional and non-traditional corn growing areas as dependent variables are consistent with the222

graphical discussion. Ethanol production appears to be significant in explaining the geographical223

dispersion for corn production in the traditional and non-traditional corn growing region at the224

0.01 level of statistical significance. Thus, the results indicate some statistical evidence exists that225

the increased production of ethanol has increased the dispersion of corn production across both226

the traditional and non-traditional production regions. In addition, there is some evidence that the227

changes in corn prices have also contributed to this increase in dispersion across traditional regions228

(as evidenced by the fact that the estimated coefficient on corn prices is positive and statistically229

significant at the 0.05 level of confidence). However, an increase in corn prices appear to increase the230

concentration of corn production in non-traditional regions. Specifically, the estimated parameter for231

corn prices is negative and statistically significant at the 0.10 level of confidence under the assumptions232

of normality (i.e., for the t-distribution). This finding is not robust to the assumption of normality (i.e.,233

the nonparametric confidence level increases to 0.1295).234

3.3. Aggregate Entropy235

Finally, Figure 3 presents the results for the overall entropy of corn production over time. The236

overall entropy measure has the greatest overall volatility, but really does not appear to possess an237

apparent trend. Like the entropy for the traditional region presented in Figure 2, the overall entropy238

shows the most volatility between 1984 and 1994. The average within entropy has a somewhat distinct239

upward trend indicating that the overall dispersion within each region appears to be increasing. Thus,240

on average, corn production is becoming more dispersed within each region (i.e., the states within the241
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Table 3. Effects on Between-Region Entropy of Corn Production

Independent Traditional Non-Traditional
Variables Region Region
Constant 1.0651∗∗∗ 0.8800∗∗∗

(0.0144)a (0.0553)
[0.0000]b [0.0000]

Ethanol Production 0.0035∗∗∗ 0.0097∗∗∗

(0.0009) (0.0036)
[0.0001] [0.0027]

Corn Price 0.0118∗∗∗ -0.0230∗

(0.0054) (0.0204)
[0.0134] [0.1295]

Cotton Price -0.0174 -0.1578∗∗

(0.0233) (0.0886)
[0.2308] [0.0402]

Oil Price -0.0414∗∗ -0.1823∗∗∗

(0.0205) (0.0777)
[0.0195] [0.0092]

aDenotes bootstrapped standard errors
bDenotes the nonparametric level of statistical significance using

results from bootstrapping (10,000 draws with replacement).
∗∗∗Denotes statistical significance at the 0.01 confidence level [based on t-distribution]
∗∗Denotes statistical significance at the 0.05 confidence level [based on t-distribution]
∗Denotes statistical significance at the 0.10 confidence level [based on t-distribution]

Corn Belt, the Lake States, etc. are becoming more alike on average). Like the overall spatial measure242

of dispersion, the volatility in the between-region entropy obscures any readily discernible pattern243

over time.244

245

Table 4 presents the results for Equation 8 using the aggregate entropy measures as the dependent246

variables. Focusing on the between-region entropy measure first, increases in corn prices are associated247

with more equality between regions at the 0.01 level of statistical significance. In essence, increases248

in corn prices are associated with increased equality between traditional and non-traditional corn249

production regions. In the context of land use, increases in corn prices leads to more corn being250

harvested in non-traditional corn producing regions (such as the Delta States or the Southeast).251

Turning to the within-region results, the coefficient on ethanol production is statistically significant at252

the 0.01 level of confidence. Thus, because the coefficient is positive, increased ethanol production is253

associated with a more equal distribution of corn production within each region (or more appropriately254

between states within the average region). Finally, the results for total entropy show weak support255

for both factors (i.e., both the level of ethanol production and the corn price are associated with more256

dispersion in aggregate).257

4. Discussion and Implications258

This study examines the effect of ethanol production on the spatial distribution of corn production259

using the entropy measure proposed by Shannon [1]. The results indicate increases in ethanol260

production affects the distribution of corn production between states by concentrating the corn261

production in the Lake States and the Appalachian States and increasing the dispersion in the262

Northern Plains and the Delta States. These changes are important for different regions. The increased263

concentration in the Lake States and Appalachian States indicates an increased amount of corn being264

produced in a band of farmland suited to corn production. Looking at the individual regions, the265

increased regionalization in the Lake States may be associated with the investment in several ethanol266

production facilities in Minnesota.267
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Figure 3. Aggregate Entropy of Corn Production

Table 4. Effects on Aggregate Entropy of Corn Production

Independent Between-Region Average Within-Region Total
Variables Entropy Entropy Entropy
Constant 0.0888∗∗∗ 1.0638∗∗∗ 1.1526∗∗∗

(0.0135)a (0.0136) (0.0196)
[0.0000]b [0.0000] [0.0000]

Ethanol Production 0.0022∗∗∗ 0.0033∗∗∗ 0.0055∗∗∗

(0.0009) (0.0009) (0.0013)
[0.0050] [0.0000] [0.0000]

Corn Price 0.0093∗∗ 0.0093∗∗ 0.0186∗∗∗

(0.0051) (0.0051) (0.0075)
[0.0357] [0.0340] [0.0056]

Cotton Price -0.0225∗ -0.0165 -0.0390∗

(0.0220) (0.0222) (0.0319)
[0.1605] [0.2281] [0.1168]

Oil Price 0.0007 -0.0445∗∗∗ -0.0438∗∗

(0.0194) (0.0197) (0.0288)
[0.4837] [0.0108] [0.0668]

aDenotes bootstrapped standard errors
bDenotes the nonparametric level of statistical significance using

results from bootstrapping (10,000 draws with replacement).
∗∗∗Denotes statistical significance at the 0.01 confidence level [based on t-distribution]
∗∗Denotes statistical significance at the 0.05 confidence level [based on t-distribution]
∗Denotes statistical significance at the 0.10 confidence level [based on t-distribution]
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The results of our analysis indicate that increases in corn prices have contributed to an increased268

parity between traditional and non-traditional corn production regions. Similarly, increased ethanol269

production has been associated with an increased parity on average within each region. Hence,270

both results support the hypothesis that ethanol production and the associated ethanol policies have271

contributed to changes in land use. Specifically, changes in ethanol production have contributed to the272

increased production of corn outside traditional corn producing regions.273

The dichotomy between the effect of corn prices and ethanol production is somewhat interesting.274

Intuitively, we would anticipate the production in ethanol and corn prices to be positively correlated –275

more ethanol production should imply increased corn prices. However, each factor appears to operate276

differently. Changes in ethanol production appears to operate within a region. This suggests that277

ethanol plants have been built in marginally producing regions of traditional corn-producing states.278

In contrast, a new ethanol plant may not be built outside a traditional corn region (such as southern279

Arkansas). However, farmers in that region may plant corn in response to higher corn prices which280

result, in part, from increased ethanol production.281

Hence, our results indicate that Pimentel’s [3] conjecture that ethanol subsidies will have a282

detrimental effect on the environment by encouraging producers to bring marginal (more fragile)283

land into production is probably correct, but incomplete. Specifically, the increased corn price may284

pull marginal land into production, but it also increases corn plantings in non-traditional corn areas.285

The net environmental effect is then dependent on the environmental attributes of the crops being286

supplanted for the increase in corn production. In the South, it is likely that cotton is being replaced287

by corn. While a more complete analysis is required, cotton typically requires more pesticides and288

herbicides than corn production, so the net environmental impact may be positive. More information289

on the change in the portfolio of crops may be possible by extending the current results using the290

inequality of components approach presented in Theil and Moss [10].291

292
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