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Summary
This study considers the potential air quality and health impacts from decarbonizing
Illinois’ electricity sector by 2030, consistent with the Clean Energy Jobs Act (CEJA).1
The proposed efforts to reduce power plant greenhouse gas emissions will
simultaneously reduce health-damaging air emissions, including nitrogen oxides (NOx),
sulfur dioxide (SO2), and fine particulate matter (PM2.5). By reducing these emissions,
efforts to decarbonize the electricity sector benefit clean air and public health. Scientists
at the University of Wisconsin--Madison used the U.S. EPA’s CO-Benefits Risk
Assessment Health Impacts Screening and Mapping Tool (COBRA) to estimate the
health benefits of avoided PM2.5 exposure resulting from this clean energy policy
change.2 Total PM2.5 includes direct emissions, as well as nitrate and sulfate particles
formed in the atmosphere due to emissions of NOx and SO2. Illinois residents were
projected to avoid annually: 3,570 lost-work days, 1,980 cases of respiratory and asthma
symptoms, 3 - 28 heart attacks, and 30 - 69 premature deaths. These health benefits,
especially the avoided deaths, are valued at $293 and $740 million dollars per year, as
summarized in Table 1. These estimates reflect only PM2.5 health impacts; additional
health benefits would be expected due to avoided exposure to SO2 and NO2, as well as
avoided exposure to near-surface ozone associated with NO2 emissions. This work was
supported by funding from the Joyce Foundation, with research design developed in
collaboration with the Respiratory Health Association.
Table 1. Annual Health Benefits by 2030
Illinois Clean Energy Jobs Act Electricity Sector Provisions
Health Benefits
($million)

Avoided Lost
Workdays

Avoided
Respiratory
Symptoms

Avoided
Non-Fatal
Heart Attacks

Avoided
Premature
Deaths

$293-740

3,570

1,980

3-28

30-69

This research was supported by grants from the Joyce Foundation and McKnight Foundation.
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Background
The provisions in the Clean Energy Jobs Act (CEJA) would commit Illinois to 100%
renewable energy by 2050, with state-based electricity generating resources
completely derived from carbon-free resources by 2030. While the legislation is
principally aimed at addressing climate change with consideration of statewide
economic development, reductions in power plant pollutants would also improve air
quality and public health.
This assessment considers emissions reductions for the electricity sector, for which coal
and natural gas power plants supplied 17% and 13%, respectively, of Illinois’ generation
mix in 2020.3 These same power plants were responsible for 19,100 tons of nitrogen
oxides (NOx) and 36,100 tons of sulfur dioxide (SO2) in 2020.4 In the atmosphere NOx
and SO2 react to form fine particulate (PM2.5), an air pollutant that exacerbates
pulmonary and respiratory health conditions and can cause premature death.5,6 Fine
particulates may also be directly emitted from fossil fuel burning. Replacing fossil fuel
power plants, especially coal, with renewable energy leads to improved air quality and
health outcomes due to a reduction of these co-pollutants.7
This study focuses only on PM2.5 health impacts, due to the study methodology
discussed below. Reduced emissions of SO2 and NO2 would yield additional health
benefits because direct exposures to SO2 and NO2 pose direct health risks. In addition,
reduce NO2 emissions from the power sector would be expected to reduce near-surface
ozone, leading to additional health benefits.
With funding provided by the Joyce Foundation and McKnight Foundation, scientists
at the University of Wisconsin—Madison conducted this study in collaboration with the
Respiratory Health Association.
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Results
The COBRA model is a reduced-form screening tool developed by the U.S. EPA to
estimate potential air quality and health benefits from emission changes. COBRA
calculates annual average PM2.5, including directly emitted and chemically formed
particles. A range of health impacts associated with PM2.5 exposure are calculated,
based on risk factors included in COBRA and drawn from prior epidemiological
research. These health outcomes are monetized in a manner consistent with EPA
benefit-cost analysis. Here, COBRA was used to model the potential benefits of
decarbonizing Illinois’ electricity sector.
The county-level improvement in ambient PM2.5 concentration is illustrated in Figure 1.
All of Illinois realized some reduction with the greatest improvement corresponding to
counties with coal and natural gas power plant facilities. As a requirement of CEJA,
electricity generation would be emission-free by 2030. To avoid over-estimating
benefits attributable to CEJA, this analysis excluded emissions reductions for facilities
with pending or announced retirements.

Figure 1. COBRA-estimated improvement in ambient PM2.5 concentration
associated with the proposed CEJA.
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Figure 2 illustrates the COBRA-estimated avoided health impacts. The proposed100%
carbon-free electricity is projected to avoid 3,570 lost-work days, 1,980 cases of
respiratory and asthma symptoms, 3 - 28 non-fatal heart attacks, and 30 - 69 premature
deaths for Illinois residents each year. The reported range of impacts reflects how
different epidemiological studies have calculated different risk coefficients, each with
their own error ranges.

Figure 2. Average of COBRA-reported avoided hospital admissions
and additional avoided impacts in modelled year.

The valuation of health impacts totals between $293 and $740 million in benefits for
Illinois residents with additional benefits for other states impacted by emissions from
Illinois. The benefits are widely distributed such that 90% of benefits occur across 40
counties in the state, as shown in Figure 3. Higher health benefits generally occur in
more populous counties because more people benefit from improved air quality. All
Illinois counties are shown to have positive health benefits as summarized in the listing
of county-level health benefits included as Attachment 1.
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Figure 3. Average annual health benefits ($ Millions) for 40 counties with the highest COBRAestimated annual health benefits resulting from a 100% carbon-free electricity sector.

Methodology
COBRA evaluates changes in air quality that occur relative to changes in a baseline
emissions scenario. We modified COBRA’s 2016 Baseline to incorporate 2019 reported
power plant emissions of NOx and SO2 reported in the U.S. EPA’s Clean Air Markets
Database.4 Emission estimates for power plant particulate matter (PM2.5), volatile
organic compounds (VOC), and ammonia NH3 were generated using the 2016 COBRAreported values scaled by the ratio of 2019 historic to 2016 COBRA Baseline NOx
emissions. The proportion of power plant emissions relative to the statewide hybrid
2016/2019 emission inventory is illustrated in Figure 4.

Figure 4. Illinois electricity-sector emissions comprised 4% of baseline NOx
and 39% of baseline SO2.
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To represent the potential impact of CEJA legislation, 100% of power plant emissions
were subtracted from the COBRA emission scenario, representing 100% carbon-free
electricity by 2030. To avoid over-crediting benefits to CEJA, the baseline inventory of
power plant emissions excluded units that have retired since 2019 or have announced
a pending retirement date according to EIA Electric Power Monthly or other company
announcements.
Based on the emission source reductions described above, COBRA uses reduced-form
modeling techniques to approximate atmospheric chemistry and transport and
estimate improvements to county-level ambient PM2.5 concentrations. COBRA then uses
epidemiological concentration-response functions, derived from many studies, to
translate the PM2.5 concentration reductions into county-level health improvements.
COBRA reports high and low estimates of premature death derived using two sets of
assumptions reflecting low sensitivity and high sensitivity to ambient PM2.5. Avoided
non-fatal heart attacks are calculated based on from five studies. A summary of the
health impact functions underlying COBRA impact estimates is included as Appendix C
of the COBRA User’s Manual.2 Economic values reported here are the average of high
and low estimates using both 3% and 7% default COBRA discount rates. COBRA
Version 4 financial benefit results are reported in 2017 dollars.
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Attachment 1 - County-Level Air Quality Improvement and Demographic Data

7 of 9

The Holloway Group @ SAGE
Attachment 1 –Continued
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