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Environmental Economics – Lecture 4

Emission control: Instruments

Florian K. Diekert February 7, 2013

Perman et al (2011) ch 6



ECON 4910, L4 2/ 10

Review last lecture

1. Criteria for choosing emission control instruments

2. Voluntary approaches

3. Command-and-control measures

4. Incentive-based instruments
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Preview this lecture

Incentive-based instruments

1. Taxes and subsidies

2. Tradable permits

3. Undifferentiated vs differentiated taxes

4. Taxes and subsidies when number of firms is endogenous

5. Double dividend hypothesis
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Criteria for choosing emission control instruments



ECON 4910, L4 5/ 10

Taxes and subsidies

I Instead of taxing emissions, the regulator may choose to
subsidize abatement

I The two instruments are equivalent in terms of achieved
emission reduction when s = τ

I Both instruments are CE, and PO if s = τ =
∑

i z
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∑
i
u′E
u′yi

I Recall Coase (and all the caveats): It does not matter for
efficiency who has the initial property right

I But clearly the choice between tax and subsidy has an impact
on the firm’s balance sheet (and the political feasibility of
regulation)
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Tradable permits

I Suppose a total emission quota M is set by the regulator, and
each firm is allocated a part of it. When firms have the right
to buy or sell their permit, their problem is to maximize:

π(m) = f (m)− b + p(m −m)

I The corresponding FOC is f ′(m) = p which can be interpreted
as the firm’s demand function. p reveals info about f ′(m).

I By setting M = M∗, the regulator achieves PO and CE.

I Although the initial allocation of m does not matter for
efficiency, it does have distributional consequences.

I Further problems are thin markets and emission leakage.
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Undifferentiated vs differentiated taxes

I When emissions are uniformly mixing, but different tax levels
for different firms, regulation will not be cost-effective

I When emissions are not uniformly mixing, but cause different
damages at different places, a uniform tax will not be optimal.

I Differentiated (source-specific) taxes will solve the problem
but require the same amount of information as a tailored
command-and-control instrument
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Taxes and subsidies

I With fixed # of firms:
I difference subsidy/tax: pure transfer, no real cost
I may matter for distribution, not for efficiency

I Tax with endogenous # of firms:
I Makes the industry less profitable
I Tax reduces pollution from existing firms, and can decrease

number of firms → unambiguous reduction!

I Subsidy with endogenous # of firms:
I even if each pre-existing firm abates just as much with each

instrument, there are more firms with the subsidy
I total emissions are higher with subsidy than with tax; may be

higher than with no regulation!
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Double dividend hypothesis

Figure: http://www.doubledividend.nl

http://www.doubledividend.nl
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Double dividend hypothesis

I Refers to the possibility that a emission tax not only reduces
emissions but reduces distortionary taxes elsewhere in the
economy as well

I Very attractive in theory, but debated in how far such a “free
lunch” materializes in the real world
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Preview next lecture

Regulation under imperfect information

1. Regulator does not know the firm’s “type”

I Prices vs. Quantities

I Revealing private control cost information

2. Regulator does not know the firm’s action

I Midnight dumping and deposit-refunds

I Audits and Enforcement

I Dynamics and Commitment


