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Estimating	  the	  Factor	  Demand	  for	  
Natural	  Gas	  as	  an	  Alternative	  Fuel:	  	  

(A	  U.S.	  Case)	  



Introduction Results  
•There has been an increase in the demand for oil due to expanding economies such as China and 
India. In order to reduce America’s dependence on foreign oil Alternative fuel vehicles (AFVs) must be 
considered, one of which is the Natural Gas Vehicle (NGV).  

•In the United States most of the NGVs are used by transit buses and large trucking corporations. 
Thus the perfect substitute for natural gas fuel is diesel fuel.  

•There are numerous benefits of natural gas fuel over diesel fuel: 

•NGVs last two to three years longer than diesel vehicles, (Energy Efficiency & Renewable 
Energy, 2011). 

•Compressed Natural gas (CNG) trucks produce 75% lower carbon monoxide, 49% lower 
nitrogen oxide emissions, and 95%  lower particulate matter emissions than diesel trucks of 
similar age, (Energy Efficiency & Renewable Energy, 2011). 

•Natural Gas vehicle fuel prices are lower than diesel prices and conventional gasoline prices in 
Gasoline-Gallon Equivalent (GGE) and deflated values to 2011.  

Econometrics Results 

 

 

 

 

 

 

 

 

 
 

Elasticities: 

 

Cross-price Elasticity: 

 

 

 

 

 

 

 

 

 

 

Own-price Elasticity:  Theory & Econometrics 

Econometrics 
Estimable Econometric Equation: 

 
•Where    is the scale parameter for the Laplace distribution function. X is a 
matrix of time-varying region characteristics, in our model it is the number 
of natural gas stations in each state and the number of the firm-vehicles 
that run on natural gas, and      is the error term.  

•We include region and year-fixed effects. In which the data is split up into 
seven regions across the United States.  

Two-Stage Least Squares Regression (2SLS): 

 

 
•In order to avoid simultaneous bias we apply 2SLS. 

•Where veh stands for natural gas vehicles, st is for number of natural gas 
stations in each state, and pop is the population in each state.  

 

 

 

 

Conclusions  
•2SLS is preferred. 

•The market share of natural gas fuel 
increases as the price difference 
between diesel fuel and CNG 
increases.  

•An increase of $1.00 in the price 
of diesel, or a decrease of $1.00 in 
the price of CNG will increase the 
consumption for CNG by 19%. 

•The most important result from this 
analysis is that the cross-price 
elasticities are significantly positive 
and increase as the price premium 
increases.  

•This result implies that natural gas 
is a possible alternative fuel  

•Is a possible competitor to the 
flexible-fuel vehicle.  

•Should be promoted due to its 
societal benefits and the 
implication of reducing America's 
dependence on foreign oil.  

 

References 
Anderson, S.T., (2011). The Demand for Ethanol as a 
Gasoline Substitute. J. Environ. Econ. Manage., doi: 
10.1016/j.jeem.2011.08.002. 

Energy Efficiency & Renewable Energy. (2011). What is a 
natural gas vehicle? Alternative Fuels & Advanced Vehicles 
Data Center. 
http://www.afdc.energy.gov/afdc/vehicles/natural_gas_what
_is.html 

Independent Statistics & Analysis U.S. Energy Information 
Administration, (2011). 
http://www.eia.gov/naturalgas/data.cfm 

 

 

 

  Objectives 
•Estimate the factor 
demand for Natural Gas 
Fuel in the U.S. market, as 
a perfect substitute to 
diesel fuel. 

•Use a similar  theoretical 
framework to that of 
Anderson 2011, that 
accounts for preferences 
towards two different fuels. 
However, instead of 
consumer utility 
maximization we apply it to 
firm’s cost minimization. 

•Estimate the market share 
for Natural Gas fuel. 

•Estimate the own-price 
and the cross-price 
elasticity with diesel fuel. 

 

Theory 
Firm Level: 
•When minimizing the “firm’s” cost function with respect to diesel 
and natural gas fuel, the Kuhn-Tucker conditions imply that the 
firm will use CNG exclusively when: 

 

•Where n is for natural gas fuel, d is for diesel fuel, p is for the 
respective fuel prices, and      is the non-price marginal cost 
component for each fuel type.  

Aggregate level:  
•The aggregated demand over the entire state can be written as: 

 

•Where Q the the aggregate demand for natural gas fuel, N is 
the total number of firms, q is the demand for for the individual 
firm, and H(.), is the preference distribution function.  

•In our paper we choose to use the Laplace distribution function 
since it covers negative values, is continuous, and becomes a 
linear function of p after taking logs.  

 

 

 

 

q it = qn -qd £ pd - pn = pit

 

q

 

ln(Qn ) = ln(N) + ln(E(q)) + ln(H(p))

 

ln(Qnit
) = ln(Nit ) + ln(E(qit )) + (log(

1
2

) -
pmax

g
) +

1
g

pit + Xit 'b +e it

 

ln(Qnit
) = b0 + b1(pnit

- pdit
) + b2 log(vˆ e hit ) + b3 log(stit ) +e it

log(vˆ e hit ) = a0 + a1 log(popit ) + uit

 

e it

 

g

http://www.afdc.energy.gov/afdc/vehicles/natural_gas_what_is.html�
http://www.afdc.energy.gov/afdc/vehicles/natural_gas_what_is.html�
http://www.eia.gov/naturalgas/data.cfm�

	titlepage.pdf
	OscherovPoster 1
	Slide Number 1


