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Presentation Context

● This presentation responds to paragraph 6 of SBI Agenda item 14 and SBSTA Agenda item 7 Conclusions:

○ “The SBSTA and the SBI agreed that the KCI, at its 2nd meeting, will exchange lessons learned and best 
practices on analysis and assessment of positive and negative impacts of the implementation of response 
measures by Parties”

● This presentation is based on the publicly available, peer reviewed article: Jonathan J Buonocore et al. 2019. “Climate 
and health benefits of increasing renewable energy deployment in the United States” Environmental Research Letters 14 
114010. Available at: https://iopscience.iop.org/article/10.1088/1748-9326/ab49bc.

○ The United States does not endorse the findings of the article or the data on which they are based, though 
this among other sources of information, contributes to our government’s and other governments’ 
understanding of the impacts of renewable energy deployment. The content and specific findings of this 
article remain the responsibility of its authors.

https://iopscience.iop.org/article/10.1088/1748-9326/ab49bc
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U.S. Primary Energy Consumption by Fuel Type

• U.S. energy consumption has been slowly increasing 
over time.

• Nearly 80% of  the U.S. energy demand is met by fossil 
fuels

• Coal consumption hit its lowest level since the mid-
1970s in 2018, down 42% from its peak in 2005.

• In 2018, natural gas and non-hydro renewables saw the 
largest gains, increasing by 10.4% and 7.4%, 
respectively due to near-record levels of  installations 
and increased demand for power.

• Hydro generation declined 3.3% after a drier year in the 
West. Source: EIA, BNEF “2019 Sustainable Energy in America Factbook. 

Available at: https://www.bcse.org/wp-content/uploads/2018-
Sustainable-Energy-in-America-Factbook.pdf
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Coal Fired Power Plant Retirement Accelerated in 2018

Source: EIA, company announcements, BloombergNEF  Notes: “Retirements” does not include conversions from coal to natural gas or 
biomass; includes retirements or announced retirements reported to the EIA through October 2018. All capacity figures represent summer 
generating capacity.
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Electricity 
generation 
through fossil 
fuel combustion 
contributes to 
GHG emissions 
and atmospheric 
pollutants 
associated with 
increased 
morbidity and 
mortality.
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Air Pollution-Related Health Impacts Vary 

Source: US EPA
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Problem Statement
and Study Question
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● Problem Statement: The climate and health benefits of 
the growth of RE has been assessed historically and 
the benefits of specific projects or project types in 
specific regions have been projected,  no one has built 
a model to evaluate the climate and health benefits of 
a series of RE projects at different sizes across the 
United States – taking into account seasonal variation 
in health impacts of emissions.

● Question - Where  will renewable energy installations 
in the United States produce the greatest public health 
and climate benefits?

Jonathan J Buonocore et al. 2019. “Climate and health benefits 
of  increasing renewable energy deployment in the United 
States” Environmental Research Letters 14 114010. 
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Methods and Models
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The Authors Developed the Environmental Policy Simulation Tool for Electrical 
Grid Interventions, v2.0 (EPSTEIN 2.0)

Avoided Emissions and Generation Tool, 
Produced by the U.S. EPA across 10 grid regions

Estimating Air Pollution Social Impacts Using Regression, 
based on U.S. Regulatory Social Cost of  Carbon and Value 
of  a Statistical Live
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Data Analysis
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Figure 2. Benefits per MWh of renewable energy deployed for each electrical grid region in the US Benefits are 
shown for wind, rooftop solar, and utility solar PV, and broken down by pollutant type displaced.
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Proportions of plant primary fuel types displaced, by 
location and renewable energy type (MWh/MWh).
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Benefits per MWh by 
primary fuel type 
displaced by location and 
renewable energy type.
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A. 

Figure 5. (a) Health benefits and CO2 emissions 
reductions, by region and renewable energy type. Points 
for rooftop solar and utility solar PV overlap. Not all points 
are labeled to prevent over-plotting. 
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Social cost of carbon at $112.2/ton CO2

Social cost of carbon 
at $41.80/ton CO2
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Study Conclusion
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Study Conclusions

● This model framework and information can be useful for governments, RE developers and investors 
for developing RE deployment strategies that maximize both CO2 reductions and health benefits;

● Results show that RE deployment is a cost-effective method to reduce CO2 emissions, and that health 
benefits can be an important component of the full benefits of RE projects;

● With the current electrical grid, RE deployment is more cost effective at reducing CO2 emissions than 
live air CCS or coal with CCS.  Cost effectiveness varies substantially by region where the RE type is 
delayed but varies less between type of RE;

● Health impacts and benefits of the different CO2 reduction strategies can be a substantial part of the 
total impacts, cost and benefits of a given project;

● Information on health benefits can be useful to build political support for climate policies.
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EPSTEIN 2.0 Limitations

● EPSTEIN 2.0 is limited by the two models feeding it.

● Avert does not capture the degree of detail that other electrical grid models can capture, including:
○ Plant upgrades and retirements, changes in response form changes in fuel price, transmission 

upgrades, policy changes, pollution control status, market changes, challenges due to fuel mixing 
and other factors. 

● EUSIUR does not capture: 

○ Ozone or morbidity endpoints due to PM2.5 or ozone (under-estimates health impacts.  
○ Doesn’t’ disaggregate results for different fuel types, or take into account life cycle analysis to 

account for fuel production itself or fugitive emissions.  



U.S. DEPARTMENT of STATE  | Oceans and International Environmental and Scientific Affairs

● Abel D et al 2018 Potential air quality benefits from increased solar photovoltaic electricity generation in the Eastern United States Atmos. 
Environ. 175 65–74

● Buonocore J.S. et al. 2019. “Climate and health benefits of increasing renewable energy deployment in the United States” Environmental 
Research Letters 14 114010.

● Buonocore J J et al 2015 Health and climate benefits of different energy-efficiency and renewable energy choices Nat. Clim. Change 6 100–5

● Buonocore J J, Luckow P, Fisher J, Kempton W and Levy J I 2016 Health and climate benefits of offshore wind facilities in the Mid-Atlantic 
United States Environ. Res. Lett. 11 1–11

● EIA, BNEF “2019 Sustainable Energy in America Factbook. Available at: https://www.bcse.org/wp-content/uploads/2018-Sustainable-Energy-
in-America-Factbook.pdf

● Millstein D, Wiser R, Bolinger M and Barbose G 2017 The climate and air-quality benefits of wind and solar power in the United States Nat. 
Energy 2 17134

● Wiser R et al 2016 Long-term implications of sustained wind power growth in the United States: potential benefits and secondary impacts Appl. 
Energy 179 146–58

References



U.S. DEPARTMENT of STATE  | Oceans and International Environmental and Scientific Affairs

Context - Revisited

● This presentation is based on the publicly available, peer reviewed article: Jonathan 
J Buonocore et al. 2019. “Climate and health benefits of  increasing renewable 
energy deployment in the United States” Environmental Research Letters 14 114010. 
Available at: https://iopscience.iop.org/article/10.1088/1748-9326/ab49bc.
○ The United States does not endorse the findings of  the article or the data on 

which they are based, though this among other sources of  information, 
contributes to our government’s and other governments’ understanding of  
the impacts of  renewable energy deployment. The content and specific 
findings of  this article remain the responsibility of  its authors.

https://iopscience.iop.org/article/10.1088/1748-9326/ab49bc
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Discussion and Questions
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Fossil Fuel Combustion Products are Associated with Health Impacts

Source: ACEEE's Health and Environment Program
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