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Research Question

Are electric vehicles more green than gasoline vehicles?

What is the efficient policy for electric vehicle? Tax vs. Subsidy? National

vs. local? Is full damage priced in current subsidy?
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Calculation of Damages

Pollutants: CO2,SO2,NOX ,PM2.5,VOCs

1 Emissions from Gasoline vehicles (gasoline conversion to pullutants) vs

Electric Vehicle (electricity production)

2 Emissions to damages in $
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Damage for Gas and Electric Vehicle

On average, Gasoline vehicle has a

lower damage than electric ones;

Great geographic variation.
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Electric Vehicle damage

Global vs Local?
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Environmental Benefits of Electric Vehicle by State: 2014 Ford

Focus

Great variation;

Negative environmental benefits of

electric vehicle for US average.
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Externality

Larger externality of electric vehicle;

Electric vehicle has lower native damage
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Optimal Policy

Discret Choice Model:

Ug = Vg + εg ,Ue = Ve + εe

Vg =max
x ,g

x + f (g) s.t.x +(pg + tg )g = I −pΨ

Ve =max
x ,e

x + f (e) s.t.x +(pe + te)g = I − (pΩ− s)

Hence, a consumer selects gasoline if

π = P(Ug > Vg ) =
exp(Vg/µ)

exp(Vg/µ)+ exp(Ve/µ)
(1)

and the expected utility becomes:

E (max[Ue ,Ug ]) = µ ln(exp(Ve/µ))+ exp(Vg/µ)) (2)
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Model Cont.

consider each location as an independent agent, the welfare maximization

function is:

maxWi = µ ln(exp(Ve/µ))+ exp(Vg/µ))+Ri − (πδgigi +(1−π)δeiei ) (3)

Optimal regional subsidy:

s∗i = δgigi −δeiei (4)

Optimal uniform subsidy:

s = (∑
αi

δgi )g − (∑
αi

δei )e (5)
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Deadweight Loss of Differentiated Policys
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Conclusion

1 in US average level, Short term benefits of electric vehicle is negative; so

taxes should be charged instead of subsidies if applying uniform policy.

2 There is big difference among different states and counties. Region-specific

tax can reduce deadweight loss.

3 Externality is nonnegligible. Full damage instead of native damage should b

considered. Otherwise, greater ddl from differentiated policies.
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