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Disclaimer
This report was produced for the Indiana Corn Marketing Council. Informa Economics,
Inc. (“Informa”) has used the best and most accurate information available to complete this
study. Informa is not in the business of soliciting or recommending specific investments.
The reader of this report should consider the market risks inherent in any financial
investment opportunity. Furthermore, while Informa has extended its best professional
efforts in completing this analysis, the liability of Informa to the extent permitted by law, is
limited to the professional fees received in connection with this project.

Acronyms
ICMC = Indiana Corn Marketing Council
ISDA = Indiana State Department of Agriculture
Ac = Acre
BGY= Billion Gallons per Year
Bu = Bushel
Lbs. = Pounds
He = Hectare
Ton = short ton
Mt = metric ton
HFCS = High fructose corn syrup
MMGY= Million Gallons per Year
GSP = Gross State Product
FTE = Full Time Equivalent

Units
Bushel of Corn = 56 lbs.
Metric ton of corn = 39.37 bushels
Short ton of corn = 35.174 bushels
Kilogram = 2.2046 lbs.
Metric ton = 2,204.6 lbs.
Short ton = 2,000 lbs.
From a bushel of corn
= 2.7 gallons of ethanol
= 17.5 lbs. of DDGS
A Gallon of ethanol = 6.59 lbs.
MCF = Thousand Cubic Feet
mmbtu = Million BTUs
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EXECUTIVE SUMMARY: ECONOMIC IMPACT OF
INDIANA ETHANOL INDUSTRY
This report presents the economic impact to Indiana from ethanol production during the
year 2014. The report serves as an annual follow-up to previous studies conducted for
the Indiana Corn Marketing Council. The report provides a profile of the Indiana ethanol
sector and examines its economic impact within Indiana. All impacts were reviewed,
but a number of the impacts are “one-time” in nature or have been realized and are not
expected to change. Therefore certain impacts, such as farmland appreciation from
ethanol production, are similar to what was reported in previous studies.
During 2014 Indiana produced an estimated 998 million gallons of ethanol. This
production will likely increase in 2015 as the Valero plant in Mt. Vernon was only
operational for the second half of the year and another plant in South Bend may soon
come online. If the South Bend plant is taken into consideration, Indiana’s current
ethanol capacity represents 7.7% of the U.S. ethanol industry, making it the fourth
largest ethanol producing state. Since 2006, direct capital investment to build this new
manufacturing base in Indiana has reached approximately $1.5 billion. Ethanol in the
U.S. and Indiana has become the main driver of economic growth supporting, directly or
indirectly, crop farmers and businesses within their supply chain.
In all – Indiana’s ethanol industry has an important economic impact to Indiana’s
economy and a far-reaching economic impact to the financial health and prosperity of
farmers and landowners throughout the state.
The economic impact of Indiana’s ethanol industry to the state’s economy is measured
by the contribution that this industry makes to (i) Indiana’s gross state product (GSP) (ii)
household incomes, mostly rural residents and farmers, (iii) permanent employment;
and (v) local and state taxes.
Indiana’s ethanol industry directly employed 526 employees1 in 2014 and through
indirect2 and induced3 means, has also created 3,620 full-time equivalent jobs
1

Employees are measured in full time equivalents or one employee working full time for one year. Since
the Valero plant came online for the second half of the year, the number of actual employees working
directly for an ethanol plant was higher at the end of the year then at the beginning. Due to this fact, 2015
will likely have higher jobs numbers in full-time equivalents.
2
Indirect impacts are the additional economic impacts that occur to other industries that can be linked to
the industry that was directly impacted.
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elsewhere in Indiana’s economy. Indiana’s ethanol industry generated economic
activity or revenues from ethanol and its interlinked industries in 20144 in the order of
$3.6 billion. This added economic activity within Indiana resulted in a net contribution to
the state’s GSP of $934 million in 2014 and an increase on household income, including
farmer income, of $315 million. The ethanol industry contributes, either directly or
through indirect and induced effects, $44 million per year to state and local taxes.
Without Indiana’s ethanol industry, none of this economic impact within the state would
have occurred. The contribution of Indiana’s ethanol industry, independent of the
economic impacts of the overall national ethanol industry, is summarized in Exhibit 1.
Exhibit 1: Impact of Indiana’s Ethanol Industry to Indiana’s Economy (2014)

Capital Investment
New Employment
Increased Economic Activity (Sales)
Contribution to Indiana's Gross State Product
Increased Household and Farmer Income
Increased State and Local Tax Collection

Contribution of Indiana's Ethanol
Industry to Indiana
$ Million
(except jobs)
Frequency
$1,501
one time
4,146 permanent jobs
$3,620
per year
$934
per year
$315
per year
$44
per year

Source: IMPLAN, Informa

The previous impact study by Informa, published in 2012, estimated the contribution to
Indiana’s Household and Farmer Income to be $257 million, or $58 million less than in
the current estimation shown of $315 million in Exhibit 1. This increase is primarily the
result of increased production within the state. Ethanol will see growth in annual
production because the Valero plant was only operational for half of the year and there
is a plant in South Bend that may soon operate. This will likely increase the results in
Exhibit 1 in future years.
Additionally, Indiana’s ethanol industry also has contributed to (i) increase the value of
farmland in the state providing additional equity to farmers and/or landowners, (ii)
generate new capital investment on related supplier sectors such as on-farm grain
storage or transportation assets.

3

Induced impacts are the economic activity associated with the spending of labor income and profit
generated by direct and indirect economic activities.
4
This is a total impact and includes all revenue from ethanol production co-products, plus revenues
generated from indirect and induced impacts.
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Exhibit 2: Additional Impacts of Indiana’s Ethanol Industry

Other Specific Impacts on Farmers and Consumers
Increased Cropland Appreciation
Gasoline Cost Savings
Capital Investment of On-Farm Grain Storage
Lower Cost Feed Ingredient Alternative (DDGS)

Contribution of Indiana's Ethanol
$ Million
Frequency
$635
$148
$160
$66

one time
per year
one time
per year

Source: Informa

Highlights of the economic contributions of Indiana’s ethanol industry within the state
are listed below.
 Job Creation - The ethanol industry created 4,146 new full-time jobs within

Indiana. The industry directly employs 526 individuals and 6.88 additional jobs
are created within the state for every direct job. This is a total employment
multiplier of 7.88.
 Contribution to Indiana’s GSP - The ethanol industry contribution to Indiana’s

GSP is $934 million. This is limited to the Indiana ethanol industry – it does not
include the economic impact that the overall U.S. ethanol industry has had on
corn prices, farmer’s income, and farmland appreciation.
 Economic Activity or Sales within Indiana - The ethanol industry generated

$2,881 million in ethanol, DDGS and corn oil sales in 2014. This in turn
generates $739 million in additional economic activity across other sectors and
households for a combined economic activity totaling $3,620 million.
 Household Income – The increase of income to households directly or indirectly

linked to ethanol production, including the impact farmers receive from a higher
basis is $207 million. Induced impacts of $108 million provide for a combined
total impact on household income in 2014 of $315 million.
 State and Local Taxes – The ethanol industry generated approximately $44

million in state and local taxes in 2014.
property and sales tax.

A large portion of these taxes are
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 Cropland Appreciation - Indiana’s cropland prices increased by an average of

$52.50/acre, resulting in an equity increase of $635 million for farmers and rural
residents. If these croplands were sold, farmers/landowners will realize excess
capital gains of $635 million just due to Indiana’s ethanol industry.
 Ethanol Consumption and Fuel Cost Savings to All Consumers – Indiana

consumed 314 million gallons of ethanol in 2013. Of this ethanol demand, 13.3
million gallons was consumed via 228 retail E85 sales. Lower ethanol prices
relative to gasoline at the wholesale level resulted in savings to consumers of
$148 million; that is, if this price differential is passed on to retail.
 Investment in On-Farm Grain Storage - On farm storage capacity increased by

80 million bushels over the last nine years; this translates to $160 million in
indirect capital investments.
 A Lower Cost Feed Ingredient for Livestock - The effect of ethanol production

in Indiana can have a net benefit of up to approximately $65.5 million across all
species for livestock feeders able to utilize DDGS in their feed rations as a lower
cost alternative for corn. The savings are relative to states that do not have a
comparable ethanol industry.
 Additional Road Maintenance Costs – Increased trucking of the outputs from

the ethanol plants leads to increased wear on Indiana’s roadways. The
estimated cost in 2014 for road maintenance from shipping ethanol, DDGS, and
industrial corn oil by truck is $3.93 million.

4
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1.

PROFILE OF INDIANA’S ETHANOL INDUSTRY

 The installed ethanol
capacity in the U.S. is 15,139
million gallons per year as of
February 2015 from 236
ethanol facilities. However,
looking back at 2014 not all
plants were operational,
which is why 2014
production was 998 million
gallons.
 Indiana’s installed ethanol
capacity is 1,171 MMGY
from 14 ethanol facilities.

Exhibit 3: U.S. Ethanol Capacity by State (2015)

Source: Informa Economics

 Indiana is the fourth largest ethanol producing state in the U.S. with 7.7% of the
market. Exhibit 4 lists each plant located in Indiana and the map in Exhibit 5 shows
the location of each ethanol facility.
Exhibit 4: Installed Ethanol Capacity in Indiana (MMGY) February, 2015
Installed Capacity
COMPANY
LOCATION
(Million Gallons per Year)
Abengoa Bioenergy Corp.
Mount Vernon
90
Cardinal Ethanol
Harrisville
100
Central Indiana Ethanol, LLC
Marion
60
Grain Processing Corp.
Washington
20
Green Plains Renewable Energy
Bluffton
120
Iroquois Bio-Energy Company, LLC
Rensselaer
50
Noble Americas Corp
South Bend
100
Poet
Cloverdale
92
Poet
North Manchester
68
Poet/Premiere Ethanol
Portland
73
Poet/Ultimate Ethanol
Alexandria
68
The Andersons Clymers Ethanol, LLC Clymers
110
Valero Renewable Fuels
Mount Vernon
110
Valero Renewable Fuels
Linden
110
Installed Capacity
1,171
Source: Informa Economics

5

Economic Impact of the Ethanol Industry on Indiana’s Economy in 2014

Exhibit 5: Location of Indiana’s Ethanol Production Facilities
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 Indiana’s 2014 ethanol production was valued at over $2.25 billion.
 Distillers dry grains (DDGS) are a co-product of ethanol production that is used as
animal feed. Over 3.2 million tons of DDGS were produced in Indiana in 2014 at a
value of $539.5 million.
 Ten ethanol plants have the capability to extract industrial grade corn oil from the
distillers grains before drying. Approximately 180.6 million pounds of industrial corn
oil was produced in 2014 at a value of $51.8 million.
 During 2014 Indiana’s ethanol plants directly employed 526 fulltime equivalents jobs
at an estimated annual salary and benefit total of almost $30 million.
 Exhibit 6 summarizes the main inputs used and products produced by Indiana’s
ethanol industry in 2014.
Exhibit 6: Indiana Ethanol Industry Inputs and Products
Corn
Natural Gas
Electricity
Ethanol
DDGS
Industrial Corn Oil

Volume
366,331
000 bu
29,143
mcf
2,597,150
mmbtu
998
3,205
180,574

Employment

526

Value ($000)
$ 1,490,646
$
178,453
$
39,730

mmgy
000 tons
000 lbs

$
$
$

2,250,437
539,546
51,781

FTE

$

29,606

Note: FTE: Full Time Equivalent Employees
Source: RFA, ethanol companies, Informa Economics
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2.

ECONOMIC CONTRIBUTION OF THE ETHANOL
INDUSTRY

2.1

Economic Impact Background

An economic impact analysis is a method used to estimate the direct and indirect
economic effects of a change on the demand in one industry (e.g., construction of a
new ethanol plant) on other industries (e.g., local energy utilities or fuel distributors) in
the local, regional, or national economy. For example, sales of ethanol, distillers’ dry
grains (“DDGS”), and industrial corn oil in 2014 were $2,250.4 million, $539.5 million,
and $51.8 million per year, respectively, in Indiana. These funds (i.e., the economic
activity or output) flow through the local economy causing a “multiplier” or “domino
effect” in the economy. Exhibit 7 illustrates industries that interlink to the production
and distribution of ethanol within Indiana; a change in ethanol production has an
economic impact across all these industries.
Exhibit 7: Economic Linkages to Ethanol Production
Inputs:
Seed/Fertilizer

Equipment
Manufactures

Engineering/
Construction

Capital
Markets

Exports: Ethanol
& DDGS

Producer/Farmer

Ethanol
Consumer

Transportation
Ethanol/DDGS

Ethanol

Petroleum
Companies

Land & Labor
Capital

Chemical
Inputs

Energy
Inputs

DDGS to
Animals
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Labor, raw materials (e.g., corn, natural gas, transportation) and supplies are sourced or
purchased (i.e., direct impact), then employees spend their income at local
supermarkets, restaurants, and other sectors (i.e., indirect impact), who in turn buy
more inventory (i.e., induced impact), and so on. That is, an initial economic stimulus
triggers a chain of spending; this chain of spending is estimated via economic
multipliers, which are estimated by a complex input-output economic model such as
IMPLAN5.
A multiplier is the difference between the initial impact of a change in final demand (e.g.,
50 new jobs at an ethanol company) and the total impact of that change (e.g., the
additional jobs created in the interlinked companies such as transportation, utilities, etc.)
Economic impacts of the ethanol industry in Indiana were estimated utilizing the
IMPLAN input-output economic modeling software customized to capture the economic
impact for the state of Indiana. IMPLAN uses historical data to estimate linkages
between industries in the regional economy and determine how changes in one industry
affect other industries within Indiana’s economy. Input-output models are used to
estimate three types of effects:
 Direct effects are economic impacts that are generated “directly” by the ethanol or

“target” industry.
 Indirect effects are economic impacts generated by purchases of products and

services by the target industry from other sectors (e.g., grain merchandising and
logistics, restaurants, or hospitals).
 Induced effects measure the impact of spending by employees on goods and

services that typically fall outside of the target industry.
The uncritical use of input-output models applied to the ethanol industry has been
widely criticized in academic literature.6 Probably the most important shortcoming of
some modeling efforts is that the IMPLAN system will attribute a large number of new
5

IMPLAN was developed in 1979 by the United States Department of Agriculture, Forest Service in
cooperation with the Federal Emergency Management Agency and the United States Department of the
Interior, Bureau of Land Management. The IMPLAN software was developed in 1996 and is maintained
and updated by the IMPLAN Group, LLC.
6
See, for example, Swenson, D. Iowa State University. “Input-Outrageous: The Economic Impacts of
Modern Biofuels Production”.
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jobs to producing corn (or other grains) to supply the ethanol industry, when, in reality
the same farmers that have always farmed the land will continue to do so independent
of ethanol production. Additionally, agricultural production (i.e., all major crops
combined) is unlikely to change significantly. The real impact may only be that they
shift to producing corn instead of soybeans in the case of Indiana or wheat and cotton in
the case of other regions of the country. If left unchecked or unadjusted, the economic
input-output models will attribute the creation of thousands of jobs to the opening of a
single ethanol plant because it will assume that an ethanol plant created new grain
production. Informa’s approach was to adjust the IMPLAN model so it does not include
job creation, and related economic activity, at the “farmer” level. This is a conservative
approach (i.e., a small number of farming jobs may be created), but the alternative
approach will inflate the economic impact significantly.

10

Economic Impact of the Ethanol Industry on Indiana’s Economy in 2014

2.2

Aggregate Economic Impact Contribution

Indiana’s Ethanol Industry Impact on Employment
 Informa estimated that the Indiana ethanol industry directly employs 526 people in
fourteen operating plants. In addition to this direct employment, new jobs are
created as a consequence of the increased economic activity caused by ethanol
production, resulting in 1,065 indirect jobs and 2,556 induced jobs created7.
 As such, the total employment impact for Indiana in 2014 was 4,146 jobs. For every
direct ethanol industry job, 6.88 additional jobs also were created in Indiana. This
means that the total employment multiplier (𝐷𝑖𝑟𝑒𝑐𝑡+𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡+𝐼𝑛𝑑𝑢𝑐𝑒𝑑
) is 7.88.
𝐷𝑖𝑟𝑒𝑐𝑡
Exhibit 8: Aggregate Employment Creation by the Ethanol Industry in Indiana

Impact Type
Direct Effect
Indirect Effect
Induced Effect
Total Effect

Employment
526
1,065
2,556
4,146

Source: IMPLAN, Informa

 Top sectors that are impacted by ethanol production are shown in Exhibit 9 and
include health related occupations, restaurants and food stores, maintenance and
repairs, and other retail business.
 The job creation in Exhibit 9 are for the indirect and induced jobs only, and do not
include the 526 jobs that are directly created by the ethanol industry.

7

All impacts in this report include the impact driven by an increase in household income for farmers as a
result of higher corn prices that have resulted from increased demand for corn by the ethanol industry.
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Exhibit 9: Top Sectors Affected by Indiana’s Ethanol Industry by Employment
Employment
Description
(FTE Jobs)
Health Related Occupations
413
Restaurants and Food Stores
402
Maintenance and Repairs
254
Other Retail
243
Wholesale Trade
214
Transportation
195
Power Generation and Power and Fuel Distribution
164
Real Estate
126
Employment Services
113
Banking
44
Source: IMPLAN, Informa

Indiana’s Ethanol Industry Impact on Economic Activity or Sales
 It was estimated that the Indiana ethanol industry produces $2.8 billion in sales or
output of which 79.2% is ethanol and the remaining 20.8% is from distillers dry
grains (DDGS) and industrial corn oil. Additionally, the ethanol industry generates
$408 million of indirect and $331 million of induced economic activity or sales
(Exhibit 10). The combined direct, indirect and induced economic impact is $3.6
billion; implying that for every dollar in ethanol, DDG, and corn oil sales, an
additional 26 cents in sales is created elsewhere in Indiana.
 The largest increase to sales were to the providers of energy to operate the plants,
real estate, wholesale trade, and transporting the inputs and outputs of production.
For example, Exhibit 11 shows that $276.8 million in “power generation and power
and fuel distribution” was created in Indiana as an indirect and induced effect from
the ethanol industry.
Exhibit 10: Aggregate Economic Activity Creation by the
Ethanol Industry in Indiana (millions)

Impact Type
Direct Effect
Indirect Effect
Induced Effect
Total Effect

Output
$2,881
$408
$331
$3,620

Source: IMPLAN, Informa
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Exhibit 11: Top Sectors Affected by Indiana’s Ethanol Industry by Sales Increase
Description
Power Generation and Power and Fuel Distribution
Real Estate
Wholesale Trade
Health Related Occupations
Transportation
Maintenance and Repairs
Restaurants and Food Stores
Other Retail
Insurance
Construction of Residential Strucutures

Output
(millions)
$276.8
$56.9
$44.5
$40.2
$39.4
$26.7
$21.6
$17.9
$11.6
$8.1

Source: IMPLAN, Informa

Indiana’s Ethanol Industry Impact on Labor or Household Income
 It was estimated that employees of Indiana’s ethanol producers earn a combined
$30 million in wages and benefits. Indirect labor income is $178 million and induced
income is $108 million (Exhibit 12).
Exhibit 12: Aggregate Labor/Household Income Creation by the
Ethanol Industry in Indiana (millions)

Impact Type
Direct Effect
Indirect Effect
Induced Effect
Total Effect

Labor Income
$30
$178
$108
$315

Source: IMPLAN, Informa
Total adds to $315 due to rounding

 Increased household income of corn farmers is included in the indirect effects, which
equates to $108 million of the $178 million shown for indirect income estimate in
Exhibit 12. This increase is the result of the basis change or the benefit that farmers
receive from being closer to a delivery point for their crops. The farm is expected to
produce commodities regardless of whether there is an ethanol plant, which is why
only the change in margin from the basis change is included as an impact and not a

13
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total net income figure. The basis change included is 10 cents/bushel of corn, which
resulted in an additional $108 million per year increase on earnings to corn farmers.
 Significant labor/household income (e.g. wages) is generated for health related
occupations and energy supply sectors.
Additionally, wholesale trade,
transportation, and maintenance and repairs experience an increase in labor
income.
Exhibit 13: Labor/Household Income for the Top Sectors Affected by Indiana’s
Ethanol Industry
Description
Health Related Occupations
Power Generation and Power and Fuel Distribution
Wholesale Trade
Transportation
Maintenance and Repairs
Restaurants and Food Stores
Other Retail
Employment Services
Management of companies and enterprises
Banking

Labor Income
(millions)
$23.6
$19.7
$15.3
$13.5
$12.1
$8.5
$6.0
$3.4
$2.9
$2.4

Source: IMPLAN, Informa

Indiana’s Ethanol Industry Impact on State Taxes
 Using the IMPLAN model, it was estimated that the ethanol industry creates
approximately $44 million in state and local taxes (Exhibit 14) in Indiana. A large
portion of these taxes are in the form of property taxes (on ethanol facilities and
related real estate and businesses) and sales tax.
 Taxes on households were the next largest category of tax revenues.
 In addition to the major sources of tax revenue, there are other smaller sources of
tax revenue such as motor vehicle license taxes.
 It should also be noted that this is a somewhat conservative estimate. With respect
to corporate profits, it is impossible to know where shareholders reside, and as such

14
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where additional taxes will be generated based on the receipt or spending of
dividends. The estimate for “State and Local Tax” should be interpreted as the
minimum impact from the ethanol industry.
Exhibit 14: State and Local Taxes Generated by the Indiana Ethanol Industry

Description
Employee Compensation
Taxes on Production and Imports
Households
Corporations
Total

State and Local Tax
$
172,269
$
28,819,986
$
10,958,831
$
4,169,398
$
44,120,484

Source: IMPLAN8, Informa

Indiana’s Ethanol Industry Impact on Gross State Product
 The increase in economic impact to Indiana’s economy can be measured using the
value added portion of the ethanol industry to the economy. Value Added is the
difference between the value of the ethanol and DDGS sold by the industry and the
value of the inputs that feed into the ethanol production process (primarily corn and
natural gas). Value added for a processing facility, like ethanol plants, can also be
thought of as the sum of workers compensation, profit to owners, and taxes.
 The value added, or gross state product generated by the ethanol industry in Indiana
is estimated to be $934 million per year (see Exhibit 15). About 36% of the value
added is generated within the ethanol industry with the remainder generated by
indirect and induced effects.
Exhibit 15: Impact of Indiana’s Ethanol Industry on Gross State Product

Impact Type
Direct Effect
Indirect Effect
Induced Effect
Total Effect

Value Added
$373
$379
$182
$934

Source: IMPLAN, Informa

8

Changes to the way IMPLAN categorizes tax impacts resulted in changes in taxes estimated at the
subcategory level, even though the total is still very similar to past reports.
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 Power generation and power and fuel distribution received the most indirect and
induced value added support from the Indiana ethanol industry. The value added
to these sectors was $200.5 million, which represents 38% of the total indirect
and induced effects.
Exhibit 16: Value Added Top Sectors Affected by Indiana’s Ethanol Industry
Value Added
Description
(millions)
Power Generation and Power and Fuel Distribution
$200.7
Real Estate
$42.2
Wholesale Trade
$27.8
Health Related Occupations
$24.2
Transportation
$15.1
Maintenance and Repairs
$14.7
Restaurants and Food Stores
$11.4
Other Retail
$10.6
Insurance
$6.7
Employment Services
$4.1

Indiana’s Ethanol Industry Total Economic Impact
 The total economic impacts generated by Indiana’s ethanol industry are shown in
Exhibit 17 along with the economic multipliers for each impact item. The estimated
multipliers are all conservative since this analysis uses the assumption that the
ethanol industry does not directly induce any additional agricultural activity. As
discussed previously, the ethanol industry likely does not prompt significant
additional acreage to come into production and farmers are not likely to hire any
additional labor than if their production were marketed to livestock or the exports
markets. The increased corn production in Indiana has been driven by productivity
increases and not acreage expansion (except for 2007 when part of soybean
acreage shifted to corn).
Exhibit 17: Indiana Ethanol Industry Impact Summary

Employment
Value Added (millions)
Output (millions)

Direct Effect
526
$373
$2,881

Indirect Effect Induced Effect
1,065
2,556
$379
$182
$408
$331

Multiplier
(Direct + Indirect + Induced)/(Direct)
7.88
2.50
1.26

Source: IMPLAN, Informa

The ethanol industry in Indiana has a total effect of $3.6 billion on sales, which
generated $934 million in value added and 4,146 jobs.
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2.3

Farm Specific and Other Impacts

Impact of Ethanol on Average Indiana Corn Price Basis
Indiana’s demand for corn relative to its supply directly influences the price a corn
farmer obtains for their corn relative to the average national price. The national cash
price is measured by the National Corn Index, an average of over 2,000 cash corn bids
at elevators across the U.S. As shown in Exhibit 18, the average cash bid for corn in
Indiana increased significantly relative to national average prices as ethanol production
capacity increased. Based on the relationship between the average Indiana price and
the average U.S. price, it was estimated that demand for corn by ethanol producers in
Indiana has increased corn prices by 10 cents/bushel statewide in Indiana.
 For the 2014 crop years, Indiana produced 1.08 billion bushels of corn. The 10
cents/bushel corn price increase induced by demand from ethanol production results
in increased farm household income of approximately $108 million per year. The
$108 million are in addition to income contribution estimated in section “Indiana’s
Ethanol Industry Impact on Labor or Household Income” on page 13.
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Exhibit 18: Indiana Corn Bids Relative to U.S. Average Corn Bids and Ethanol
Production Capacity

Source: DTN and MGEX (data) and Informa (analysis)
Basis impacts did not differ from the previous report

 In the areas immediately surrounding the plants, it is estimated that the price impact
can be as high as 18 - 23 cents/bushel (see Exhibit 19), depending on the size and
location of the plant. These estimates do not include nationwide corn price
increases driven by the ethanol industry-wide corn demand.
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Exhibit 19: Corn Price Impacts for Individual Ethanol Plants in Indiana
Spread to NCI
Spread to NCI
Facility
City/Town
Month Opened
pre-opening
post-opening
Abengoa Bioenergy Corp.
Mt. Vernon
Jan-10
0.24
0.32
Aventine Renewable Energy, LLC
Mount Vernon
Dec-10
0.31
0.32
Cardinal Ethanol
Harrisville
Nov-08
0.21
0.40
Central Indiana Ethanol, LLC
Marion
Jul-07
0.11
0.26
Indiana Bio-Energy
Bluffton
Sep-08
0.08
0.18
Iroquois Bio-Energy Company, LLC
Rensselaer
Jan-07
0.07
0.06
Poet*
Cloverdale
May-08
0.00
0.00
Poet
North Manchester Sep-08
0.03
0.11
Poet/Premiere Ethanol
Portland
Sep-07
0.08
0.26
Poet/Ultimate Ethanol
Alexandria
Apr-08
0.06
0.20
The Andersons Clymers Ethanol, LLC Clymers
May-07
0.12
0.17
Valero Renewable Fuels
Linden
May-10
0.19
0.43
Average
* The basis impact of the Poet Cloverdale facility is based upon its original operation date of May 2008.
Poet reopened the facility in April 2011.
Note: Data was not available for the impact of the New Energy plant opened in 1984.
The National Corn Index (NCI) is an average maintained by DTN of all elevator bids.

Local Price
Impact
0.08
0.01
0.18
0.15
0.10
-0.01
0.00
0.09
0.18
0.15
0.05
0.24
0.10

Source: IMPLAN, Informa

The added $108 million in farmer income was included in the analysis of the ethanol
industry’s impact on Indiana’s economy as an increase in household income. This
increase in household income generated induced impacts consisting of 969 jobs and
induced impacts to Indiana’s gross state product by $69.3 million per year.

Indiana Ethanol Consumption and Impact on the State’s Gasoline
Demand
Indiana consumed 314 million gallons of ethanol in 2013. Of this ethanol demand, 13.3
million gallons was consumed via 228 retail E85 sales locations9. This is an increase
over the previous report published in 2012 and these additional ethanol sales increased
the potential value passed on to Indiana consumers due to the price differential between
ethanol and gasoline.
According to the U.S. Department of Energy’s (DOE) Energy Information Administration
(EIA), 295.5 million gallons of ethanol was consumed in Indiana in 2009, accounting for
9.6% of the state’s motor gasoline consumption. As in-state ethanol production grew,
308 million gallons were consumed in 2010, representing approximately 9.9% of motor
gasoline consumption (close to the 10% limit for blends other than E85 used in flex-fuel
vehicles). Ethanol use in Indiana, according to the EIA’s 2013 estimates is around 314
million gallons per year.
9

Retail locations taken from E85prices.com; sales per store was estimated using figures from Minnesota
Department of Commerce for 2014, as Minnesota is assumed to be an analogous state.
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In 2008, the rack (i.e., wholesale) ethanol price in Indianapolis was $2.44/gallon
according to the Oil Price Information Service (OPIS), compared to $2.54/gallon for
gasoline (DOE-EIA). If this price differential was passed on to the retail level, it would
have resulted in savings to consumers of $27 million.
In 2011, the rack ethanol price was $2.71 compared to $2.84 for gasoline. If this price
differential was passed on to the retail level, it would have resulted in savings to
consumers of $40 million.
In 2014, the rack ethanol price was $2.33 compared to $2.80 for gasoline. If this price
differential was passed on to the retail level, it would have resulted in savings to
consumers of $148 million.

Impact of the Ethanol Industry on Indiana Cropland Prices
Cropland prices consistently increased until 2009 when non-farm issues in the overall
economy caused a drop in value. All other years have had positive growth in farmland
value, which can be seen in Exhibit 20. Cropland prices are influenced by farm and
non-farm factors, however, the value of farmland is driven significantly by the income,
including government payments, it can generate from farming. For example, cropland
suitable for corn or soybeans (i.e., high income per acre) in Indiana or Iowa is more
valuable than cropland in North Dakota where only wheat (i.e., lower income per acre)
can be grown. Commodity prices are the main driver of crop income and a sustainable
increase of commodity prices results in increased farmland prices. The 10 cents/bushel
increase of corn basis attributed to the development of the ethanol industry and
calculated earlier in this report, has had a positive impact on Indiana’s cropland prices.
Notably, the development of the overall U.S. ethanol industry influenced corn and
soybean prices that in turn, positively influenced cropland prices. The analysis that
follows focuses only on the corn-basis as this can be attributed directly to Indiana’s
ethanol industry10.

10

Also, basis increases translate directly into farmer income while aggregate crop prices tend to also
result in increased operating costs.
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Exhibit 20: Indiana Historic Cropland Prices
$8,000

$7,000

Cropland per Acre Values

20.0%

Year over Year Percentage Change in Value
15.0%

$6,000

10.0%
$5,000

$4,000

5.0%

$3,000
0.0%
$2,000
-5.0%
$1,000

$0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

-10.0%

Source: USDA - NASS

The supply and demand balance of cropland also influences relative cropland prices.
Cropland in close proximity to urban areas is more valuable as the potential for urban
and related development increases the value of farmland. Urban encroachment
reduces the supply of farmland and subsequently pushes cropland prices higher.
Informa developed an econometric model to evaluate and forecast cropland prices at
the state level. The consensus in the economic literature is that Net Present Value or
fundamental economic/financial approaches are unable to explain the variation in
cropland prices.
Econometric models are much less common in the literature; however, they show
promise in capturing the market value of land, as they are much less restrictive in their
assumption of market participant behavior. Informa did try to develop financial-based
models (e.g., Capital Asset Pricing Models) building on existing farmland price literature
but results were not consistent across all states. Informa opted for an econometric
model (multivariate regression) based on two fundamental variables. These are (1) an
estimate of weighted net farm operating income for Indiana (i.e., an increase in net
operating revenues translates into higher land values), (2) the land in farms (acres)
which captures the loss of farmland due to urban development or related activities.
Exhibit 21 compares Indiana’s actual farmland prices and the values generated by
Informa’s cropland pricing models. The multi-variable model explains 95% (i.e., R2 =
0.91) of the changes in actual cropland prices.
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Exhibit 21: Indiana Average Cropland Price Trends

Sources: USDA, Informa

By applying Informa’s cropland pricing model, Informa estimated that the 10
cents/bushel increase of corn basis alone, due to the ethanol industry, resulted in an
average increase of $9.70/acre to the operating income of cropland.
The higher operating income is only measured through 2011 as that marks the end of
the major build-up of ethanol facilities. The result was an increase of, on average,
$52.50/acre of cropland. When the $52.50/acre is applied to the 12.1 million acres of
cropland cultivated in Indiana from 2009-2011, the total value of cropland appreciation
in the state is equivalent to $635 million. Higher cropland prices provided additional
equity to land owners, which includes farmers and rural residents. This estimate is
viewed as conservative since it reflects only the increase of corn basis attributed to
Indiana’s ethanol industry and does not include the effect of the national ethanol
industry (of which Indiana represents 7.7%) and the effects that increased corn basis
has on soybean basis.

Impact of the Overall National Ethanol Industry on Commodity Price
Over the decade between September 1997 (the start of the 1997/98 crop-marketing
year) and August 2006, the average price received by farmers for corn was relatively
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stable, averaging $2.10/bushel. Then, beginning in the fall of 2006, prices of corn and
other commodities began to rise significantly. Corn prices spiked in June 2008, as wet
weather in the U.S. caused delays in corn planting and crude oil prices raced toward a
record $147/barrel. Corn prices averaged $4.13 from September 2006 to August 2011
as shown in Exhibit 22. Prices averaged $5.68 from September 2011 through
December 2014, but this additional increase in prices is attributed to factors other than
ethanol, such as drought in 2012.
Exhibit 22: Corn Price Received by Farmers
$9.00

$8.00

$7.00

Corn Prices Received By Farmers
Average Sep. 1997 - Aug. 2006
Average Sep. 2006 - Aug. 2011

$6.00

$5.68

Average Sep. 2011 - Dec. 2014
$/Bushel

$5.00
$4.13
$4.00

$3.00
$2.10
$2.00

$1.00

$0.00

Source: USDA-NASS

A number of factors have contributed to the higher price environment, including:
 The hot dry late summer of 2011 caused the corn crop to be down, which tightened
U.S. corn supply. This caused prices to increase both as demand competes for corn
and to encourage additional plantings in order to replenish the U.S. stocks.
 Prices are off of the highs from mid-2011 due to increased economic pressure
resulting from the E.U. economic crisis and corn production being better than
expected.
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 Drought in 2012 and already tight supplies caused price increase.
 Prices continued to stay at elevated levels in 2013 from tighter than normal supplies.
 2014 prices are similar to the levels seen after the ethanol build-up and prices have
not returned to pre-ethanol levels.
Food versus fuel is a debate that is raised when corn prices increase. It should be
noted that a number of studies were conducted in 2008 when the “food versus fuel”
debate was at its most intense. In testimony to the Senate Foreign Relations
Committee on May 14, 2008, Edward Lazear, Chairman of the Council of Economic
Advisers, stated, “We estimate that the increase in U.S. corn-based ethanol production
accounts for approximately 7.5 percentage points of the 37% increase in corn prices
over the past twelve months.”11 In other words, U.S. ethanol production caused 20% of
the price increase.

Impact on Livestock Producers via Increase of Corn Basis and
Availability of DDGS
While increased corn prices caused by the ethanol industry’s demand are beneficial to
Indiana farmers, the impact on the livestock industry is less clear. Feeding operations
have faced higher corn prices as a result of ethanol production. The addition of DDGS
to the local feed market may help to mitigate some of the price impacts caused by
increased corn prices. The DDGS feed cost offset varies widely across different
livestock sectors, however, DDGS can only be fed in limited quantities, particularly in
hog and poultry rations.
Indiana has modest inventories of cattle on feed and milk cows to account for
approximately 17.4 million bushels of corn and 60,605 tons of soybean meal demand
(see Exhibit 23). Indiana produces approximately 42.5 million broilers per year, with
corn demand of 4.9 million bushels and soybean meal demand of 57,779 tons. Layers
comprise over 22.1 million bushels of corn and 279,533 tons of soybean meal. Hogs
are the largest source of feed demand in Indiana with annual corn consumption of 77.3
million bushels and 439,359 tons of soybean meal.

11

Testimony of Edward P. Lazear Chairman, Council of Economic Advisers before the Senate Foreign
Relations Committee Hearing on "Responding to the Global Food Crisis,” May 14, 2008.
<http://foreign.senate.gov/testimony/2008/LazearTestimony080514a.pdf>.
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Exhibit 23: Estimated Indiana Feed Demand
1

Indiana Inventory (2014)
110,000
178,000
3,694,550
42,500,000
26,341,261

Cattle on Feed
Dairy Cows
Hogs
Broilers
Layers

1

Annual Corn
Annual Soybean Meal
Consumption (bu) Consumption (tons)
11,229,453
6,164,377
60,605
77,315,699
439,359
4,923,170
57,779
22,066,451
279,533

All Table Entries are Inventories (head) Except for broilers, which are number sold

Sources: USDA and Informa

 DDGS can be used to replace a combination of corn and soybean meal in feed
rations for most species (see Exhibit 24). DDGS inclusion rates assumed for this
analysis are shown in Exhibit 25. These rates are estimates of actual use at the
national level and do not represent the maximum amount of DDGS that could be fed
to each species. Actual use depends on a number of factors including price relative
to other feed ingredients, availability, and consistency of the available product.
Exhibit 24: DDGS Replacement Rates by Species
Corn Replacement
(pounds of corn per pound
of DDGS)
Cattle on Feed
Dairy Cows
Hogs and Pigs
Broilers
Layers

1.196
0.731
0.699
0.612
0.608

Soybean Meal Replacement
(pounds of soybean meal
per pound of DDGS)
0.633
0.295
0.440
0.438

Source: Shurson, J. University of Minnesota. “Analysis of Current Feeding Practices of Distiller’s
Grains with Solubles in Livestock and Poultry Feed Relative to Land Use Credits Associated with
Determining the Low Carbon Fuel Standard for Ethanol.”
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Exhibit 25: DDGS Inclusion Rates and Total Indiana Demand

Cattle-on-feed
Dairy Cows
Hogs
Broilers
Layers
Total

DDGS Inclusion Rate
20%
10%
20%
5%
7%

DDGS Fed (tons)
90,678
48,484
532,556
10,625
73,756
756,098

Source: Shurson, J. University of Minnesota. “Analysis of Current Feeding Practices of Distiller’s
Grains with Solubles in Livestock and Poultry Feed Relative to Land Use Credits Associated with
Determining the Low Carbon Fuel Standard for Ethanol”, Informa

 The cost of corn for livestock producers is estimated to have increased significantly
due to increased ethanol demand for corn, but the net effect of ethanol production
on livestock producers is less clear. For livestock feeders able to utilize DDGS in
their feed rations, the net effect of ethanol production in Indiana may be negative by
$16.8 million to positive with a net benefit of $65.5 million across all species (see
Exhibit 27 and Exhibit 26). This net benefit is driven by two factors. DDGS values
relative to corn prices have historically traded at about 78% of the value of corn, but
in 2014 DDGs traded at 116% of the price of corn. Secondly, for the species fed
soybean meal in their rations, DDGS are a less expensive source of protein.
 If, instead of assuming that DDGS is used as a replacement for both corn and
soybean meal, it is assumed that DDGS is used to replace corn only on a one-forone basis, the cost impact of DDGS on livestock production is substantially less. As
shown in Exhibit 27, the assumed lower cost of DDGS relative to corn is a net cost
of $16.8 million versus a net gain of $65.5 million when DDGS replace both corn and
soybean meal. It should be noted that this is the first time this report has shown a
negative impact for DDGS replacement and in previous updates it has been positive.
This is likely due to particular tightness in corn and soybean meal supplies in the last
12 months and may not reflect the future impacts expected when stocks recover.
 While this analysis suggests a net benefit to livestock producers, it is important to
keep in mind a couple of caveats to this analysis. First, this analysis only considers
the impact of the Indiana ethanol industry on corn prices in Indiana. Corn price
increases attributable to the nationwide ethanol industry are not considered here and
likely represent an additional cost to corn users. Secondly, no attempt was made to
determine the linkage between the price of corn and the price of soybean meal. It is
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possible that the increased corn price driven by demand by the ethanol industry has
also been a driver in soybean meal cost. Thus, there may also be a negative cost
effect on livestock producers due to changes in soybean meal prices.
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Exhibit 26: Ethanol Production and Feed Ration Costs with Soybean Meal Replacement
Without Ethanol Production
Price of Corn ($/bushel)
x Quantity of Corn (bushels)
Cost of Corn ($)

Cattle-on-Feed Dairy Cows
Hogs
Broilers
Layers
$
4.07 $
4.07 $
4.07 $
4.07 $
4.07 $
10,787,115
6,083,582
78,456,847
4,923,170
21,745,181
$ 43,903,557 $ 24,760,179 $ 319,319,368 $ 20,037,302 $ 88,502,886 $

Price of Soybean Meal ($/ton)
x Quantity of Soybean Meal
Cost of Soybean Meal ($)

$

Ration Cost ($)

$ 43,903,557 $ 54,000,143 $ 537,281,380 $ 48,284,175 $ 223,170,253 $

With Ethanol Production
Price of Corn ($/bushel)
x Quantity of Corn (bushels)
Cost of Corn ($)

$

489 $
489 $
489 $
489 $
489 $
0
59,811
445,844
57,779
275,464
$ 29,239,964 $ 217,962,012 $ 28,246,873 $ 134,667,366 $

Cattle-on-Feed Dairy Cows
Hogs
Broilers
Layers
$
4.07 $
4.07 $
4.07 $
4.07 $
4.07 $
7,838,226
4,834,397
64,965,744
4,690,937
20,166,949
$ 31,901,580 $ 19,675,994 $ 264,410,577 $ 19,092,115 $ 82,079,483 $

Price of Soybean Meal ($/ton)
x Quantity of Soybean Meal
Cost of Soybean Meal ($)

$

Price of DDGs ($/ton)
x Quantity of DDGs
Cost of DDGs ($)

$

Ration Cost ($)

$ 43,499,846 $ 42,147,418 $ 495,224,393 $ 46,838,452 $ 213,394,317 $

Net Benefit (Cost)

$

$

489 $
489 $
489 $
489 $
489 $
0
29,523
286,420
53,104
243,629
$ 14,432,871 $ 140,023,925 $ 25,961,342 $ 119,104,278 $

168 $
69,037
$ 11,598,266 $

168 $
168 $
47,849
540,416
8,038,553 $ 90,789,891 $

403,711 $ 11,852,724 $ 42,056,987 $

168 $
168 $
10,625
72,682
1,784,995 $ 12,210,556 $

1,445,723 $

9,775,936 $

Total

4.07
121,995,895
496,523,292
489
838,897
410,116,215
906,639,507
Total

4.07
102,496,253
417,159,749
489
612,676
299,522,416
168
740,609
124,422,261

841,104,427
65,535,081

Notes: Inclusion of DDGS requires additional supplementation for certain species that is not considered here.
This analysis only includes effects induced by the Indiana ethanol industry and does not include impacts caused by movements in
commodity prices attributable to the nationwide ethanol industry.
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Exhibit 27: Ethanol Production and Feed Ration Costs without Soybean Meal Replacement
Without Ethanol Production
Price of Corn ($/bushel)
x Quantity of Corn (bushels)
Cost of Corn ($)

Cattle-on-Feed Dairy Cows
Hogs
Broilers
Layers
$
4.07 $
4.07 $
4.07 $
4.07 $
4.07 $
10,787,115
6,083,582
78,456,847
4,923,170
21,745,181
$ 43,903,557 $ 24,760,179 $ 319,319,368 $ 20,037,302 $ 88,502,886 $

Price of Soybean Meal ($/ton)
x Quantity of Soybean Meal
Cost of Soybean Meal ($)

$

Ration Cost ($)

$ 43,903,557 $ 54,000,143 $ 537,281,380 $ 48,284,175 $ 223,170,253 $

With Ethanol Production
Price of Corn ($/bushel)
x Quantity of Corn (bushels)
Cost of Corn ($)
Price of Soybean Meal ($/ton)
x Quantity of Soybean Meal
Cost of Soybean Meal ($)

$

489 $
489 $
489 $
489 $
489 $
0
59,811
445,844
57,779
275,464
$ 29,239,964 $ 217,962,012 $ 28,246,873 $ 134,667,366 $

Cattle-on-Feed Dairy Cows
Hogs
Broilers
Layers
$
4.07 $
4.07 $
4.07 $
4.07 $
4.07 $
8,321,488
4,374,711
59,156,270
4,543,706
19,149,405
$ 33,868,456 $ 17,805,073 $ 240,766,019 $ 18,492,882 $ 77,938,078 $
$
$

489 $
489 $
489 $
489 $
489 $
0
59,811
445,844
57,779
275,464
$ 29,239,964 $ 217,962,012 $ 28,246,873 $ 134,667,366 $

$

489
838,897
410,116,215
906,639,507
Total

4.07
95,545,580
388,870,509
489
838,897
410,116,215

168 $
69,037
$ 11,598,266 $

Ration Cost ($)

$ 45,466,723 $ 55,083,590 $ 549,517,922 $ 48,524,750 $ 224,816,001 $

923,408,986

Net Benefit (Cost)

$

(16,769,479)

(1,083,448) $ (12,236,542) $

168 $
168 $
10,625
72,682
1,784,995 $ 12,210,556 $

4.07
121,995,895
496,523,292

Price of DDGs ($/ton)
x Quantity of DDGs
Cost of DDGs ($)

(1,563,166) $

168 $
168 $
47,849
540,416
8,038,553 $ 90,789,891 $

Total

(240,575) $

(1,645,748) $

168
740,609
124,422,261

Notes: Inclusion of DDGS requires additional supplementation for certain species that is not considered here.
This analysis only includes affects induced by the Indiana ethanol industry and does not include impacts caused by movements in
commodity prices attributable to the nationwide ethanol industry.

29

Economic Impact of the Ethanol Industry on Indiana’s Economy

Indiana Ethanol Industry for On-Farm Storage and Corn Distribution
in Indiana
On-farm grain storage capacity represents roughly two-thirds of total grain storage
capacity in Indiana (Exhibit 28). From the mid-1990s through 2006, on-farm storage
capacity remained within a range of 650-690 million bushels. However, in 2007 on-farm
capacity increased to 690 million bushels, and it increased significantly to 710 million
bushels in 2008. On farm grain storage for 2011 through 2013 was 800 million bushels.
Exhibit 28: Grain Storage Capacity in Indiana

Source: USDA

The modest increases of on-farm storage capacity through 2006 were roughly in line
with increasing corn productivity (Exhibit 29). In this case, productivity is measured in
terms of the 10-year average corn yield, which is used since farmers’ expectations are
based on yield trends and since there would be sizable fluctuations in actual yields from
year to year, due mainly to the weather.
Slow growth in ethanol production capacity in the state occurred before 2007, as there
was only one facility in the state (New Energy Co. in South Bend). However, 10 new
facilities came online in 2007 and 2008, roughly coinciding with the large increase in onfarm storage capacity (Exhibit 30). Another two facilities came online in 2010 (Abengoa
Bioenergy Corp. & Aventine Renewable Energy, LLC) and have added 198 million
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gallons of ethanol production capacity to the industry. The New Energy facility has
been purchased by Noble Americas Corporation and is operating as of December 2014
after a period of being idle. The Aventine facility in Mt. Vernon is now owned by Valero
Renewable Fuels.
Exhibit 29: Indiana On-Farm Storage Capacity versus 10-Year Trend Corn Yields

Source: USDA, Informa
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Exhibit 30: Indiana On-Farm Storage Capacity versus Ethanol Capacity

Source: USDA, Informa

When trend corn yields and ethanol capacity are considered together, they account for
much of the increase in on-farm storage capacity. Specifically, a regression of on-farm
capacity against corn yields and ethanol capacity has an R-squared statistic of 0.96,
indicating that 96% of the variation in on-farm capacity is “explained” by the variation in
corn yields and ethanol capacity. As a result, the predicted storage capacity using the
regression equation is quite close to the actual capacity that has existed over the last 15
years (Exhibit 31). The difference in capacity in 2012 and 2013 from the predicted
value is due to back-to-back drought after the storage capacity was in place.
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Exhibit 31: Indiana On-Farm Storage Capacity: Actual Versus Predicted

Source: USDA, Informa

As mentioned, a large majority of Indiana’s ethanol capacity was built in the last eight
years. During that time, total capacity has increased to almost 1.2 billion gallons.
Based on the regression equation, this was associated with an increase in on-farm grain
storage of 80 million bushels. Assuming $2 in capital expenditures per bushel of onfarm storage, this translates to $160 million in expenditures for on-farm grain storage.

Impact of Indiana Ethanol on Indiana’s Road Infrastructure
In evaluating the overall cost impact on Indiana’s road infrastructure due to increased
volume of ethanol related products, several key factors were considered and the most
critical is the cost factor or co-efficient for highway maintenance.
There are many factors that contribute to wear and tear on various highways and road
infrastructures: the overall condition of the roadway, type of material (asphalt,
concrete), weather (especially seasonal thaws), age, type of traffic and traffic volume,
weight distribution, previous preventive maintenance projects, etc. In determining a
maintenance factor or damage co-efficient for the cost basis for Indiana road
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infrastructure, an average of similar conditions was considered. Several studies were
reviewed in modeling similar conditions as Indiana’s.12 The baseline for these studies
reflects a factor based on a cost per ton-mile. A ton-mile equates to one ton of product
moving one mile. A cost factor of 2 cents/ton-mile was used based on varying degrees
of road types and conditions.
In analyzing the overall movement of corn, ethanol and distiller dry grains (DDGS), it
was determined that the corn element would not be considered in this impact road
maintenance analysis because the volume of corn shipments would generally be the
same as if corn was not shipped for ethanol processing. The main increase in road
traffic volume would be from the distribution by truck of ethanol and DDGS.
Ethanol and DDGS are shipped over highways; however, railroads handle the largest
portion of product movement in Indiana. Ethanol production facilities that ship mainly by
rail for their outbound volume of ethanol and DDGS were not factored into the total
capacity for this analysis. Only facilities that were defined as truck shippers were
considered. In Indiana, Informa estimated that ethanol facilities ship on average 34% of
ethanol, 30% of the DDGS, and 70% of industrial corn oil by truck. The remaining
product is transported via rail to fuel and feed markets outside of Indiana. Furthermore,
after evaluating the different in-state markets for ethanol and animal feed and ethanol
plant locations, Informa estimated that, on average, ethanol is shipped via truck 60
miles and DDGS are shipped 50 miles.
Overall, the road maintenance cost impact due to the increase in traffic volume
generated by Indiana’s ethanol industry in 2014 resulted in an impact of $3.9 million.
Exhibit 32 establishes a cost base of $3.9 million in annual highway and road
maintenance fees due to the volume of ethanol, DDGS, and industrial corn oil
transported in Indiana.
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“U.S. DOT Federal Highway Administration – Comparison of Cost for Maintaining Highway Waterway
Transportation Systems – April 2007.” “Composite Price of Federal Aid Highway Construction and the Total Cost of
Construction, Maintenance, and Operations Index – Casavant Lenzi Tolliver Study.” “Highway Damage Costs
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Exhibit 32: Ethanol Cost Impact of Indiana’s Road and Highway Infrastructure
Ethanol

Industrial Corn Oil
Unit
180,574,015 lbs.

339,206,667 Gallons
961,620 Tons
54,172,205 lbs.

Total Annual Shipments By Truck
Weight Transported By Truck
Ethanol - 8,000 gallons per truck
DDGS - 23 tons per truck
Industrial Corn Oil 8,000 gallons per truck
Net Weight of Truck (17 tons per truck)
Total Annual Weight Transported
Total Miles Driven
Ethanol - Average 60 miles per shipment
DDGS- Average 50 miles per shipment
Industrial Corn Oil-Average 50 miles per shipment
Total Annual Ton-Miles
Maintenance Co-efficient factor for Highways

$

Total Annual Cost for Maintenance

$

Total Annual Cost for Maintenance Combined

DDGS
Unit
3,205,399 Tons

Unit

997,666,667 Gallons

Total Annual Output
Ethanol - % Transported by Truck - 34%
DDGS - % Transported by Truck - 30%
Industrial Corn Oil - % Transported by Truck - 30%

42,401 Shipments

Rail is used for remaining volume.
41,810 Shipments

1,042 Shipments

1,119,382 Tons
961,620 Tons
720,814 Tons
1,840,196 Tons

710,762 Tons
1,672,382 Tons

27,086 Tons
17,710 Tons
44,796 Tons

2,090,478 Miles

52,089 Miles

2,544,050 Miles

110,411,770 Ton-Miles
0.02 Per Ton-Mile
2,208,235

$
$

83,619,101 Ton-Miles
0.02 Per Ton-Mile
1,672,382

$
$

2,239,812 Ton-Miles
0.02 Per Ton-Mile
44,796

$3,925,414

35

