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Motivation
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Optimality of Emission Pricing
Policies Based on Emission
Intensity Targets under Imperfect
Competition
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Combination of Emission Intensity
Regulation and Emission Tax
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The Model

Cournot oligopolies.
Firms choose their output and emission abatement.
=We allow heterogeneity among firms.



Main Results

Proposition 1.

There exists (81, . . ., Bn) such that the policy
attains the first-best optimality if and only if the
tax rate Is Pigovian (l.e., t=D").
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Extension
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The Model

Multi-Product symmetric Cournot oligopolies.
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Policy
The government regulates the ratio of green output
as yl/(x;+y)=r, wherer € [0, 1].

Firms that fall short of the green output targets pay
the penalty (or procure permits) according to the
level of shortage (i.e.,y; —r(x, +y) =rx. — (1 = r)y),
and firms that overachieve the targets receive the
subsidy (or sell permits).

Let t = O be the level of the unit penalty (subsidy).
The government chooses t, too.



Notations
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First-Best Outcomes

The first-order conditions:
P, = dc/ox - db/ox - oB/oX
py = dclay - oblady - dB/oY
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Equilibrium Outcomes

The first-order conditions:
(9py/dX) X + (9p/dX)y + py = dc/ox - db/ox + tr
(apylaY) X + (dpy/9Y)y + py = aclady - dblady - t(1-r)
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Main Result

Proposition 1.

(1) If MDy<—(0p,/dX)x*-d(pY/dX)y*, then the socially
optimal outcome is not achieved by the green
portfolio standard policy.

(1) The socially optimal outcome Is achieved by
t*=MDy+MB,+(9py/0X—0p,/0Y )x*+(Op/0X—-py/dY )y*,
r=(1/t*)(MDy+(9py/dX)x*+3(pY/oX)y*



Labor Market
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The Model

Single-Homogeneous-Product symmetric Cournot
oligopolies with Multiple-Inputs.
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Policy
The government regulates the ratio of hi/(h; + ) =,
where r € [0, 1].

Firms that fall short of the green output targets pay
the penalty (or procure permits) according to the
level of shortage and firms that overachieve the
targets receive the subsidy (or sell permits).

Let t = 0 be the level of the unit penalty (subsidy).
The government chooses t.



Result

Proposition 2:
The first-best outcome Is not achieved by this policy.
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Thank you very much for your kind
attention
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