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Motivation


Recently, the support of biofuel production has
been a politically sensitive topic
 Several government policies actively promote
ethanol production via tax incentives and
mandates
 Politicians have pushed for ethanol as





an environmentally friendly alternative to imported oil
a way to boost farm profits and improve rural
livelihoods

All these factors have coincided with investment in
the industry in recent years

US Ethanol Industry
 Fuel

ethanol has been in use in the United
States since the time of the Model T Ford
(the original flex-fuel vehicle)

1st US ethanol boom
 Began

as a result of the oil embargoes in
1973 and 1979
 153 new plants constructed by 1985
 Plants were small (average capacity of 8
million gallons per year in 1985)
 By 1991 only 35 plants were still
operational due to poor business
judgment and bad engineering

2nd US ethanol boom




Began in the mid-1990s
Hit full-stride by the early 2000s
Factors contributing to boom:






The number of ethanol plants:






The Clean Air Act of 1990 mandated use of oxygenates in
gasoline, of which ethanol is one
Subsequent phase out and ban of MTBE as additive beginning
in the late 1990s further increased demand for ethanol
Renewable Fuel Standards of the Energy Policy Act of 2005
mandated ethanol production floors beginning in 2007
35 plants in 1991
50 in 1999
110 in 2007 (total capacity of 6.5 billion gallons per year)

Average capacity of plants: 50 million gallons per year
in2007

US Ethanol Industry
 US


is largest producer in the world

passed Brazil in 2005

 Growing

government promotion of
industry in last 10 years at the federal and
state levels
 Modernization on supply-side as well
 Most plants use corn as feedstock, thus
are located in the corn belt

The role of subsidies


The development of fuel ethanol in the U.S. has
been accompanied by government subsidies



The primary ethanol subsidy, the federal
volumetric ethanol excise tax credit, was reduced
from 51 cents per gallon to 45 cents per gallon in
the 2008 Farm Bill and expired on December 31,
2011.



Without subsidies, the industry may not be able to
reach the Renewable Fuels Standard (RFS) goal of
36 billion gallons of ethanol to be blended in
transportation fuel by 2022.

Research Objective
 Analyze

how government subsidies affect
the decision-making of ethanol investors
and ethanol producers

 Determine

the social-welfare maximizing
level and type of government subsidy

Methodology


Structural econometric model of a dynamic
game


Dynamic: Using a dynamic model is important
because subsidies may have important effects
on entry, investment and exit decisions that a
static analysis would overlook



Game: Modeling the strategic interactions of
ethanol producers is important because an
ethanol producer’s payoffs are affected by the
decisions of other producers in the market

Model
 Each

year, ethanol producers make
decisions about:





Entry
Exit
Capacity investment
Production

In each period:


Incumbents receive private draw from distribution
of scrap values
 Decide whether or not to exit



Potential entrants receive private draw from
distribution of investment costs and entry costs



Incumbents who stay receive private draws on
fixed costs of investment and divestment



All firms then simultaneously make entry and
investment decisions



Then, incumbent first compete over quantities in a
homogeneous goods market



Then, firms enter and exit and investments mature

Econometric Model


Step 1: Flexibly estimate the equilibrium policy functions for
entry, exit, production, and investment



Step 2: Estimate the dynamic parameters by find the
parameters that minimize profitable deviations from the
optimal policy


In a Markov Perfect Nash equilibrium, the value each player
gets from playing its equilibrium strategy must be at least as high
as its value from any other strategy



Use forward simulation to estimate the value function



Find parameters such that the value from the optimal policy is at
least as high as the value from alternative strategies

Counterfactual experiments


Use the structural parameters to simulate the
effects of 3 different types of subsidies, with and
without the RFS, from 2012 to 2022:


Production subsidy (range from $0.00-0.51 per
gallon)



Investment subsidy per million gallon of capacity
investment (vary from $6-14 milliion per million
gallon)



Entry subsidy if new plant exceeds 5 million gallons
in capacity (vary from $125-315 million)

Analyze effects of subsidies on:
 Producer

profits
 Consumer surplus
 Net social welfare
 Average plant capacity
 Market capacity

Thank you

