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Motivation

Stakes are high
I One pollutant: over a third of monetized benefits of major federal regulations

(Dominici et al. 2014)

Short history
I Regulation: improving environment, slowing productivity? (Gray 1987)

Cost-benefit analysis
I Executive Orders under Reagan, Bush, Clinton, ...
I Many academic papers use federal cost-benefit analysis as a foil



Overview

Summarize federal cost-benefit analysis

Challenges: benefits
I Measuring health damages
I Defensive investments
I Stated v. revealed preference

Challenges: costs
I Compliance costs
I Market power
I Tax interactions
I Uncertainty



Overview: Scope

Focus today
I Federal policies
I Market failure: environmental externalities
I Energy and other industries

Less today
I State/local policy
I Taxes/subsidies
I Economic regulation (e.g., natural monopoly)



Overview: Scope

Leading laws
I National Environmental Policy Act (1970)
I Clean Air Act (1970)
I Clean Water Act (1972)
I Endangered Species Act (1973)
I Safe Drinking Water Act (1974)
I Greenhouse gas emissions (20??)

Types of policies
I Command-and-control standards
I Market-based policies (cap-and-trade, pollution taxes, hybrids)
I Monitoring, permitting, inspections
I Environmental impact statement
I Land use restrictions

Complexity
I Contrast to health
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Summarize federal cost-benefit analysis

Category Benefits ($bn)
Benefits (Share 

of total) Costs ($bn)
Costs (share of 

total)
Panel A: Environmental
   Air $78.1 79.1% $6.1 39.4%
   Drinking water $0.4 0.4% $0.1 0.6%
   Surface water $0.1 0.1% $0.2 1.3%
   Other $7.0 7.1% $4.4 28.4%
Environmental: total $85.6 86.7% $10.8 69.7%

Panel B: Energy
   Efficiency standards $6.1 6.2% $2.0 12.9%
   Other $0.2 0.2% $0.3 1.9%
Energy: Total $6.3 6.4% $2.3 14.8%

Panel C: Other
   Health $2.8 2.8% $1.0 6.5%
   Labor $0.6 0.6% $0.3 1.9%
   Transportation $1.8 1.8% $0.7 4.5%
   Additional $1.6 1.6% $0.4 2.6%
Other: total $6.8 6.9% $2.4 15.5%

Total $98.7 100.0% $15.5 100.0%

Table 1--Estimated Monetized Benefits and Costs of New Federal Regulation, 1992-2017, Annual 
Values from Regulatory Impact Analyses
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Summarize federal cost-benefit analysis

Source: Keiser and Shapiro (2019)
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Challenges for Benefits (1/3): Measuring health damages

Avoided premature mortality important benefit

I For particulate matter air pollution, vast majority of measured benefits

Life expectancy versus counting deaths
I Short-term mortality displacement

Value of a statistical life
I Level ($1-12 million) and heterogeneity
I “Senior discount”
I Under-researched?



Challenges for Benefits (1/3): Measuring health damages

Source: Deryugina et al. (2019, p. 4195)



Challenges for Benefits (2/3): Defensive Investments

Costly investments protect against negative externalities
I Crime: bars on windows, security systems
I Climate change: air conditioning
I Wildfires: air filters

Challenge for conventional cost-benefit analysis
I Theory: equate marginal cost of externality to marginal cost of defenses
I Federal cost-benefit analysis ignores defenses



Challenges for Benefits (2/3): Defensive Investments

Source: Deschenes, Greenstone, & Shapiro (2017, p. 2960)



Challenges for Benefits (2/3): Defensive Investments

Source: Deschenes, Greenstone, & Shapiro (2017, p. 2985)



Challenges for Benefits (3/3): Stated v. Revealed
Preference



Challenges for Benefits (3/3): Stated v. Revealed
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Challenges for Benefits (3/3): Stated v. Revealed
Preference

Exxon Valdez oil spill
I Revealed preference recreational damages: $4 million (Hausman, Leonard,

and McFadden JPubE 1995)
I Contingent valuation non-use value: $5 billion (Carson et al. 2003)
I Ultimately, Exxon paid: $3 billion

Non-use / passive values
I Extremely important in theory
I Challenging to measure credibly
I Federal cost-benefit analysis relies on contingent valuation, especially for

surface water pollution
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Challenges for Costs (1/4): Compliance Costs

Standard measure of compliance costs: engineering/accounting methods
I Hasn’t changed much since 1970s
I Can behave poorly against field/real-world measures



Challenges for Costs (1/4): Compliance Costs

Source: Shapiro & Walker (2020, p. 40)



Challenges for Costs (1/4): Compliance Costs

Source: Shapiro & Walker (2020, p. A-15)



Challenges for Costs (1/4): Compliance Costs
                                                                 Los Angeles‐South Coast, California

Source: Shapiro & Walker (2020)



Challenges for Costs (2/4): Market Power

Polluting industries are concentrated
I Often in IO (electricity, oil refining, cement)
I More due to barriers to entry (fixed costs, regulatory barriers)
I Less due to differentiated products

Market power -> even without environmental regulation, production is below
welfare-maximizing level

I Regulation exacerbates penalty to consumers
I But, federal cost-benefit analyses assume perfect competition



Challenges for Costs (2/4): Market Power

Source: https://en.wikipedia.org/wiki/Cement_kiln, visited 3/11/2022

https://en.wikipedia.org/wiki/Cement_kiln


Challenges for Costs (2/4): Market Power

Source: Ryan (Econometrica 2012, p. 1056)



Challenges for Costs (3/4): Tax Interactions

Economy has pre-existing distortions
I Distortionary taxation
I Information challenges
I (Market power)

These change welfare costs of environmental policy
I Two distinct distortions requires two policies to correct
I Using only environmental policy requires accounting for other distortions

Example: carbon taxes and income taxes
I Countries tax labor, not leisure
I If carbon and labor are complements or substitutes, income tax affects

optimal carbon tax



Challenges for Costs (3/4): Tax Interactions

Source: Bovenberg & Goulder (1996, p. 992)



Challenges for Costs (4/4): Uncertainty

Environmental permits
I How many months/years needed for approval?
I What technologies / plant design is required?
I e.g., RACT/BACT/LAER

Future policy
I How will environmental policy change during lifetime of an investment?

Political enforcement
I How will new governor/president change enforcement of existing

environmental policies?

Business people: uncertainty a large cost of environmental policy



Challenges for Costs (4/4): Uncertainty

Source: Meng (2017, p. 756)



Challenges for Costs (4/4): Uncertainty

Source: Meng (2017, p. 765)



Conclusions

Are federal estimates of regulatory costs and benefits too low or high?
I Yes

Open questions
I Interactions of market failures
I National security
I Business cycles and short-run macro interactions




