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Standards : drawbacks
• Treat all sources alike and to lock in certain technologies. 
• Unable to take advantage of the private information

that polluters have about means and procedures they could 
use to reduce pollution. 



Incentive-based policies

•Authorities first set overall objectives and rules è
commercial incentives will lead to the adoption of cost-
effective pollution-control procedures and technologies.
• rely on flexible firm responses to attain efficient 

pollution control. 
• There are basically 2 types of incentive policies:

1. Charges (taxes) and subsidies
2. Market-based systems. (transferable discharge permits)



Emission Charges or Taxes 
• “You may discharge any amount of residuals you 

wish, but your emissions will be measured and you 
will be required to pay a certain charge for every unit 
(e.g., ton) of effluent you discharge.”
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The Economics of an Emission Tax 



The Economics of an Emission Tax 

g

Without tax  e = …..

• Private cost =  …..

• Social cost = …..



The Economics of an Emission Tax 

g

With Tax  = t*

Should firm stay at e0?  …….

Private cost at e0 is  …………



The Economics of an Emission Tax 

g

With Tax  = t*

• Any other “e” with lower private cost 
than at e0 ? …….

• Which “e”  yields lowest private cost?
…………..
•What is the total damages? 

…………..



The Economics of an Emission Tax 

g

• The reduction of emissions from e0 to e* 
has eliminated damages of …………
• Remaining damages are ……….an 

amount less than the firm pays in taxes. 
• A “flat tax” like this (one tax rate for all 

emissions) has been criticized because it 
would often lead to situations where the 
total tax payments of firms would 
substantially exceed remaining damages. 



The Economics of an Emission Tax 

g

• A way around this is to institute a two-part 
emission charge. We allow some initial quantity of 
emission to go untaxed.

• We might allow the firm e1 units of emissions free of 
tax and apply the tax rate of t* to anything over 
this. 

• In this way the firm would still have the incentive to 
reduce emissions to e*, but its total tax payments 
would be only …………..

• Total abatement costs, and total damages caused by 
the e* units of emissions, would still be the same. 



Cost Effectiveness èequi-marginal principle
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• The marginal abatement costs of Source A increase much less 
rapidly with reductions in emissions than do those of Source B. 

• The emissions tax leads to larger proportionate emission 
reductions from firms with lower marginal abatement costs. 

“the efficiency results of the emission 
charge approach are achievable even 
though the administering agency 
knows nothing about the marginal 
abatement costs of any of the 
sources.”



Non-uniform emissions
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• emissions from Source A do not produce as much damage in the 
urban area as emissions from Source B. 

• A single charge addresses only the problem of differences in
marginal abatement costs, not differences in damages caused by the 
emissions from different sources 



Non-uniform emissions
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• Suppose emission reductions at Source B are twice as 
effective at reducing damages as reductions in emissions 
at Source A .

• This means, in effect, that the effluent tax paid by Source 
B must be twice as high as the effluent charge paid by 
Source A. 

• Thus, after adjustment to these tax levels the marginal 
abatement cost of Source B would be twice the marginal 
abatement cost of Source A. But the damage reduction 
per dollar spent in reducing emissions would be equalized
across the two sources 



Zonal Emission Charge
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Emissions Charges : uncertainty and revenue
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• when administrators set taxes at certain levels, they normally will be uncertain about how 
much emission reduction will ensue

• that depends on how sources respond to the tax. (drawbacks of emission charges) 
• marginal abatement cost functions, a steep one (MAC1) and one that is much less steep 

(MAC2). The less steep one is more responsive to tax changes. Exact knowledge of marginal 
abatement costs is often lacking. 

• Revenue from environmental tax can be used to reduce other distort tax such as income 
tax.



Emissions Charges : Incentives to Innovate 
• firm is subject to an effluent tax of t/ton of emissions.

• Initially it will reduce emissions to …………..

• total pollution-related costs will consist of 

• abatement costs of …………..and 

• a tax bill of ………….

• Firm can lower its marginal abatement cost curve to MAC2 through the 
R&D.

• it would then reduce its emissions to ………….

• total pollution-related costs will consist of 

• abatement costs of …………..

• a tax bill of …………...

• The reduction in total costs has been ………………..

• If the firm had instead been faced with an emissions standard of e1, its 
cost savings with the new technology would have been only d.
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Emission Charges : Enforcement Costs 

• If emissions are to be taxed, they must be measurable at 
reasonable cost. 
• rules out most nonpoint-source emissions because they 

are spread over a wide area in a way that makes them 
impossible to measure. 
• agency would require information on cumulative 

emissions from each source è to have permanent 
monitoring equipment that measures emissions 
• monitoring requirements of an emissions charge policy 

are more stringent than those for the typical standards 
program. 
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Emissions Charges VS Standard

• A firm’s R&D efforts will lead to a bigger reduction in its pollution 
control- related costs (abatement costs plus tax payments) than under a 
standards approach. 
• A firm would automatically reduce its emissions as it found ways to shift 

its marginal abatement cost function downward, whereas under the 
standard no such automatic process would result. 
• Polluters must pay for emissions as well as for abatement costs, whereas 

with standards they only need to pay abatement costs. 
• Potential cost savings from new pollution-control techniques are much 

larger under the charge program. 
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Abatement Subsidies
• subsidy on emission reductions. 
• A deposit-refund system is essentially the combination of a tax and a 

subsidy. For example, a subsidy (the refund) is paid to consumers 
when they return an item to a designated collection point. The 
purpose of the subsidy is to provide the incentive for people to 
refrain from disposing of these items Iin environmentally damaging 
ways. The funds for paying the subsidy are raised by levying taxes 
(the deposit) on these items when they are purchased. 
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A deposit-refund system
• Essentially the combination of a tax and a 

subsidy. 

• For example, a subsidy (the refund) is paid to 
consumers when they return an item to a 
designated collection point. 

• provide the incentive for people to refrain from 
disposing of these items in environmentally 
damaging ways. 

• The funds for paying the subsidy are raised by 
levying taxes (the deposit) on these items when 
they are purchased. 21
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Abatement Subsidies


