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Decarbonization + air quality: Key issues

• Decarbonization is a global problem but implementation 
will necessarily be local (technical and political)

• Local: Co-pollution and co-benefits
• Air pollution co-benefits of decarbonization as large as 

decarbonization benefits (double dividend!) 
• Large reductions in co-pollutant damages can be baked 

into decarbonization at modest additional cost.
• Distributional: Where, who, and when?



Decarbonization + air quality: Key issues
• Measuring the local co-benefits

• How tight the coupling between carbon and co-pollutants?

Effects of Carbon Mitigation on Carbon Monoxide-pollutants at Industrial Facilities in Europe
Klara Zwickl, Simon Sturn, James K. Boyce

Energy Journal Best Paper Award for 2021
Elasticities of co-pollutant reduction for carbon reduction are 
rarely less than 1.

“conventional estimates of carbon damages that omit co-benefits 
significantly underestimate the benefits of carbon mitigation”

https://www.iaee.org/en/publications/ejsearch.aspx?author=Klara+Zwickl
https://www.iaee.org/en/publications/ejsearch.aspx?author=Simon+Sturn
https://www.iaee.org/en/publications/ejsearch.aspx?author=James+K.+Boyce


Decarbonization + air quality: Key issues
• Measuring the local co-benefits

• Crucial role of integrative tools (Risk-Screening Environmental 
Indicators (RSEI))

RSEI incorporates information from the 
Toxics Release Inventory (TRI) on the 
amount of toxic chemicals released, 
together with factors such as the 
chemical’s fate and transport through 
the environment, each chemical’s 
relative toxicity, and potential human 
exposure.



Decarbonization + air quality: Key issues
• Distribution of local co-benefits

• RSEI Geographic Microdata

Integrated RSEI hazard “values for each release and 
each potentially impacted grid cell.

“Using the RSEI Geographic Microdata, you can 
trace back the potential impacts from the grid cells to 
the facility that released the chemical(s).”

Or stopped releasing the chemical.



Decarbonization + air quality: Key issues
• Distribution of local co-benefits

• Who benefits, who pays?
• Corporate Environmental Justice (EJ) Performance with RSEI



Decarbonization + air quality: Key issues
• Size and Distribution of local co-benefits

Integrating carbon and local pollutants (and challenges)







Carbon-only scenario: Key findings
• In several regions, co-pollutant damages do not decline as much 

as carbon emissions.

• In all regions, co-pollutant damages increase in some locations.

• In California, co-pollutant damages increase substantially for 
the region as a whole.

• Blacks and Hispanics may be disproportionately impacted by 
increases in co-pollutant damages.



Table S-10: Regional Changes in Co-Pollutant Damages
Percent change from a 20% decarbonization relative to baseline

Region All Black Hispanic Low-income
CAMX (California)         156.7%      219.8%       186.5%           168.0%
MROE   (e Wisconsin)         5.7%           5.2%           5.6%                5.7%
MROW (n Midwest)          -6.1%          -1.5%          -8.2%              -7.7%





Carbon + air quality + EJ scenario: Key findings

• Adding the EJ goal results in further changes in plant-by-plant 
distribution of electricity generation. 

• The EJ goal can can be baked into the policy at very modest 
additional cost.

• When monetized by conventional United States Environmental 
Protection Agency (EPA) valuation techniques, the benefits 
substantially exceed the cost.



Coal vs. Natural gas: Examples from Georgia



Cushing et al (2018) found that 
a number of neighborhoods 
across the state experienced 
increases in greenhouse gas and 
co-pollutant emissions from 
regulated facilities, and that 
these were disproportionately 
inhabited by people of color 
and low-income residents.

• Cushing, L., Blaustein-Rejto, D., 
Wander, M., Pastor, M., Sadd, J., 
Zhu, A., & Morello-Frosch, R. 
(2018). Carbon trading, co-
pollutants, and environmental 
equity: Evidence from California’s 
cap-and-trade program (2011–
2015). PLoS Medicine, 15(7), 
e1002604.

• Boyce, J. K., & Ash, M. (2018). 
Carbon pricing, co-pollutants, and 
climate policy: Evidence from 
California. PLoS Medicine, 15(7), 
e1002610.



Science-Based Targets

More than 1,000 companies have adopted Science 
Based Targets (SBTs), pledging to reduce greenhouse 
gas (GHG) emissions in ways consistent with meeting 
the 1.5-2 degrees Celsius target needed to prevent 
catastrophic climate changes.

For more: https://sciencebasedtargets.org/

https://sciencebasedtargets.org/




Integrating Clean Air + EJ in Climate legislation

⮚EJ Screening and Mapping Tool to identify vulnerable communities that bear disproportionate 
cumulative impacts, to be developed by EPA with participation from NEJAC and others.

⮚Air Monitors to be placed in all EJ communities, providing real-time data to the public as well as 
agencies.

⮚Clean Air and Electrical Generation: mandated reduction in co-pollutant intensities (emissions of 
sulfur dioxide (SO2), nitrogen oxides (Nox) and particulate matter 2.5 (PM2.5) per kilowatt hour)
of electric power generation with concrete timeline.

⮚EJ Guarantee: mandated reduction in co-pollutant emissions (tons of SO2, NOx and PM2.5, RSEI 
Hazard) near EJ communities to match or exceed national carbon reductions

NB: Language could be inserted in clean energy standard or carbon pricing bills – any bill that 
specifies targets for carbon emission reductions.



Thank you!
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