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History of US climate policy
1970s: Federal energy efficiency policy targets appliances, autos 

and buildings
 - initially motivated by energy price spikes (OPEC), but 

main motivation today is climate change
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History of US climate policy
1992: Senate approves 
U.N. Framework 
Convention on Climate 

Change
- Renewable energy 

production tax credit 
(PTC) added to 1992 
Energy Policy Act (by 
Sen. Chuck Grassley (R-
IA))

- Largest federal 
renewable spending to 
date
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Clinton admin fostered global climate agreement

1997: Kyoto Protocol – cap and trade system on largest 
polluters (target ~ 5% reduction of 1990 levels) 
- Spearheaded by Al Gore and signed by Clinton
- US Senate failed to ratify treaty (97-0). W. Bush crossed 

off Clinton’s name. 
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US climate policy under Obama admin
2009: American Clean Energy and Security Act (aka “Waxman-
Markey”) narrowly passes House
 - set cap on total US emissions 2012-2050
 - Senate fails to pass a related measure
 - Clear there is no appetite for a carbon price in Congress

2014: Clean Power Plan proposed
 - Obama admin decided to use executive authority
 - Note: Some feel this action was required by 

Massachusetts vs EPA (2007), where SC ruled EPA 
required to regulate CO2 under the Clean Air Act

2016: Obama admin pledges US action in Paris, with CPP as the 
centerpiece
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Trump Reversed Course on Most Fronts
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- Clean Power Plan Scrapped 
- New CAFÉ standards suspended
- US formally exited Paris Agreement
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Biden admin orchestrates a subsidy first 
approach that gets through Congress
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Key climate provisions in the Inflation 
Reduction Act?
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What are the key climate provisions in the 
Inflation Reduction Act?
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OBBBA repealed most important subsidies



Some econ questions about subsidies

• Economist’s prescription for climate 
crisis is to price the externality. 

• Politically, this seems like a non-starter 
now. 

• Does this matter from a econ perspective? 
• Are subsidies just as “good”?

• How to design subsidies 
• How cost effective has policy been?  
• Was policy well designed or wasteful?
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How to promote renewable energy?

• Best policy would be to place a price on 
emissions equal to their social cost. 
• Few countries do this.

• Instead, many countries prefer to subsidize 
clean energy 
• Many countries around the world use feed-in tariffs
• US has federal tax credits (going back to 1992)

• How do these “second best” policies compare?
• Is it just as good to subsidize renewables as it is 

to tax oil or coal?
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Thinking about the efficient outcome
• Most energy consumed in the United States 

comes from fossil fuels 
• Consuming these fuels emits carbon-dioxide. 

And, in most states, there is no fee associated 
with these emissions. 

• Questions:
• Relative to the socially efficient levels, do you think 

US energy prices are too high or too low? 
• What about consumption? Are we consuming too 

much or too little energy in the US?
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Taxes vs subsidies 
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• Two sources of energy, 
renewable (R), and dirty 
(D)

• Horizontal sum to get the 
aggregate supply curve

• This intersects with 
downward sloping 
demand to determine price 
P

• Which in turn determines 
how much each 
technology produces
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How does a tax on carbon affect energy 
consumption? 
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• Now imagine we tax dirty 
energy at it’s social cost. 

• This shifts the dirty supply 
curve up

• Which shifts the aggregate 
supply curve up

• Which gives us new prices 
and quantities
• Higher MC reduces 

dirty supply
• The higher price 
increases renewable 
supply

• But total consumption 
declines

• Note this raises tax revenue 
= q’D * tax
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What if we try to achieve the same outcome by 
subsidizing renewables? 
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• Let’s pick a subsidy that 
will give us the same q’R

• This shifts the aggregate 
supply curve down

• So total quantity Q must 
go up (people use more 
energy)

• Which in turn means that 
dirty supply is higher than 
with the tax (but still 
lower than the baseline)

• Note that unlike the tax, 
we also have to spend 
subsidy cost q’R * subsidy
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Taxes vs subsidies summary

• Market failure due to dirty energy externality
• When we internalize this externality, we use less 

energy. Some dirty energy switches to substitutes.

• Politically, it is appealing to try to just jump to this 
outcome by subsidizing clean energy

• But this actually subsidizes energy  (with no 
corresponding externality justification)
• Coal consumption will go down, but will still be 

above the social optimum
• Bottom line: Green subsidies can never be efficient
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Additional concern: Taxing vs Spending

• Public finance concerns 
• Politicians like subsidies and hate taxes. But 

subsidies must be paid for somehow. 
• Does this matter? 
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Review: DWL from (non Pigouvian) taxes

• Keeping everything else constant, subsidizing green 
behavior must involve taxes elsewhere. This has DWL 

• Estimates are approx 5 – 7 cents per dollar. 
• ie a $100M solar subsidy costs us $107M 
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Conversely, Pigouvian taxes, raise money

22

• Policymakers often earmark 
carbon tax revenue for green 
spending. 

• But could just use it to cut 
taxes elsewhere

• This is sometimes called the 
“Double Dividend” of 
Piguovian taxes
1. Tax in polluting market 

restores efficiency 
2. Balanced budget reduction in 

other taxes (ie lable) reduces 
DWL from taxation in those 
markets
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Additional concerns: Targeting

• CO2 taxes penalize exactly the margin of the 
relevant externality
• Cost of these goods goes up, so people buy less / 

use them less, and emissions go down. 
• Green subsidies work through substitution: 

CO2 emitting goods become relatively more 
expensive, so people buy less / use less. 

• This only works well if the green goods 
subsidized are really close substitutes for 
polluting goods. 
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Example: Fuel consumption
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Escalade
• 17 MPG
• Emissions per 10,000 

miles: 5.2 tons

Prius
• 57 MPG
• Emissions per 10,000 

miles: 1.5 tons



Cost increase under a $180/ton carbon tax
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Escalade
• Emissions per 10,000 

miles: 5.2 tons
• Annual tax: $940

Prius
• Emissions per 10,000 

miles: 1.5 tons
• Annual tax: $280

Carbon tax is perfectly targeted – dirty goods pay more 



How much should we pay someone to 
switch to an EV? 
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• Assume EV is really 
“zero” emissions 
• Is this a good 

assumption? 
• If alternative is 

Escalade, saves 
society ~ $1000 per 
year. 

• If it’s a Prius, only 
saves ¼ of that 

• Current subsidy up to 
$7500  for any EV 



What about electricity? 
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Should we subsidize renewable energy more 
in Hawaii, or Indiana? 



Current subsidies pay the same amount 
regardless of where the plant is sited
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Note this shows average emissions. Is that what we want?



Where should we site renewable plants?
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Nuclear

Market A 

Coal
Coal

Gas

Market B
D D

• Which market has higher average emissions? 
• If you could add a small amount of renewable energy 

to one market, which would reduce CO2 more?



Wind is typically more productive at night
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Nuclear

Market A 

Coal
Coal

Gas

Market B

D night D night

• Marginal emissions vary across time within the same 
market as demand changes. 

• Solar more productive during day/ summer; wind 
night / winter. 
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What “margin” to subsidize 
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• CO2 taxes are easy: taxes the externality 
generating activity at its marginal external cost

• Subsidies involve more choices
• Should be subsidies EV’s, or subsidize electricity 

when charging EV’s? 
• We know that no subsidy margin is efficient 

the way that a tax is 
• But some might be more cost-effective: 
• We want to maximize the amount of green output / 

carbon dioxide emission reductions per $ spent
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Are investment or production subsidies 
more cost-effective? 
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• Wind historically subsidized by the production 
tax credit (PTC) 
• Pays wind farm owner a subsidy every time the plant 

sends power to the grid 
• Solar historically subsidized by an investment 

tax credit (ITC)
• Pays 30% of up front investment costs. After that the 

plant is on it’s own. 
• A 2009 “natural experiment” offered wind 

developers the option to tax either 
• Which ”margin” is better? Why might it matter? 
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Biden administration looks set to pick up 
Obama agenda
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Biden administration looks set to pick up 
Obama agenda
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Cost-effectiveness: Wind subsidy supply curve
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Will the subsidy margin effect how wind 
farms bid in the power market? 
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• Imagine the PTC is $25/MWh. Will that change 
how a wind farm bids? 

• What about the ITC? Assume it is 30% of capital 
costs. 



Due to the PTC (and other subsidies), 
electricity prices are often negative 
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Summary on green subsidies
• Know difference between subsidies and taxes. 
• Efficiency 
• Public revenue 
• Targeting  

• Be able to think through what would change 
(prices, quantities, emissions, etc) in response to 
a subsidy. 
• Know both graphical results and intuition. 

• Some subsidy designs better than others. Cost-
effective subsidies achieve policy target at 
lowest public cost
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