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Why do we tax gasoline?



To evaluate the effects of a gas tax, we 
need to know the demand elasticity 

• Say we want to reduce gasoline demand by 10% over 
the next four years. What tax gets us there?

• Incidence: Who bears the burden of gas taxes, 
consumers or producers?

• Many, many empirical papers try to estimate this 
one parameter

• Why is it so hard to estimate?



Policymakers are considering an 
environmental tax

P S= mc

Q

$

Quantity

St= mc + taxPt

tax



How will this tax effect quantity consumed?
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So to answer this question, we need to know the price 
elasticity of demand



To estimate a demand curve, we can look at how 
quantity has responded to price changes in the past
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It is tempting to draw a curve through those points 
and call it demand
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This assumes that only supply changed between periods 0 and 1
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However, it is possible that supply and demand 
changed between times 0 and 1
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Thus we would have significantly overstated demand elasticity
(in this example)
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If supply and demand shocks are positively correlated, you 
could even estimate upward sloping demand 
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Analytical Summary

• Want to estimate how quantity demanded 
changes with price

– i.e. want movement along a demand curve

• Challenge: only observe equilibrium (P, Q) pairs

• These pairs are determined by both demand and 
supply

– This is what we mean by endogeneity in this context



Analytical Summary

• As analysts, our goal is to use econometrics to 
isolate just the changes in P that are due to 
changes in supply

• This allows us to “trace out” the demand curve

• For class you read three papers with different 
strategies for doing this



Hughes, Knittel and Sperling (2008)

• What approach does this paper take? 

– What data do they use?

– What is their identification strategy?

• What do they find? 



Hughes, Knittel and Sperling (2008)



Hughes, Knittel and Sperling (2008)



Hughes, Knittel and Sperling (2008)

• Use national data from 1975 to 2006 to estimate 
demand elasticity
• So basically one observation per time period
• Concerns about this?

• Compare period from 1975-1980 to 2001-2006
• Find demand looks much less elastic now
• Elasticities for recent period:

• OLS: -.042
• IV: -.077



Hughes, Knittel and Sperling (2008)



Instrumental variables
Quantity = a + b*Price + c*W + e 

• Price uncorrelated with e → can estimate with OLS

• Problem: There is an omitted variable (W) correlated 
with both the outcome (Y) and the explanatory 
variable of interest (X)
– Coefficient on X contains both  the effect of X and the 

effect of W

• Possible solution: If we had another variable (Z) just 
correlated with X (and not Y), we can use that as an 
instrument



Instrumental variables

• Step 1:

– Regress X on Z

– Use estimates to predict X just as a function of Z

• Step 2:

– Regress Y on the predicted value of X 

– Since the predicted X is only a function of Z, and Z does 
not effect Y, we are now all set.

• Key assumptions:

– Cov(X,Z) <> 0

– Cov(e,Z) = 0



What’s a good instrument?
• What something correlated with price but 

uncorrelated with demand (ie the intercept of 
demand)

• Most papers try to come up with “supply” shocks –
similar to our picture before. 



Hughes et al use crude disruptions as 
an instrument for crude prices

• Political change in Venezuela; Iraq war; Hurricanes

• What do people think of this idea?





Hughes, Knittel and Sperling (2008)
Summary 

• Elasticities for recent period:
• OLS: -.042
• IV: -.077

• What does this imply for a carbon tax? 



Davis and Killian (2011)

• What approach does this paper take?

– What data do they use?

– What is their identification strategy?

• What do they find? 



Why not just estimate using taxes?

• Idea: People only care about their total bill 
• Price = cost of the good + tax 
• Costs change all the time in ways that might be endogenous, but 

taxes are inherently supply side (maybe?)





State taxes vary over time too



Davis and Killian Results



Li, Linn & Muehlegger (2014)

• What approach does this paper take?

– What data do they use?

– What is their identification strategy?

• What do they find? 



Same starting point as previous paper



But notice that taxes play a much 
smaller role over time





Explanations? 

• LLM find that increases in gasoline taxes are 
associated with much larger demand response 
than similar increases in crude costs
– ~ 3X as large

• What explains that?
– Persistence

– Predictability

– Salience 
• News coverage



Salience and news coverage



Discussion

• One take away is that gas tax may be more 
effective than we think

• Short vs long run


