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FOREWARD

   Your Energy, Your Power! A Case Study on Renewable Energy and Public Health   
   Equity in Michigan, provides an opportunity  for thorough deliberation of a compelling   
   non — clinical approach to improving public health.

   As Health Offi cer for the Ingham County Health Department, I oversee a department   
   that provides primary care services, community-based home visitation services, and   
   a variety programs designed to prevent chronic disease and advance health equity. A 
growing body of literature identifi es adverse childhood experiences that lead to life-long negative health effects. 
Children remain especially vulnerable to environmental and other exposures. A life-course perspective drives 
us to fi nd ways to position children for healthy childhoods as a strategy to ultimately promote healthy adults. 
Promoting healthy individuals and communities requires adequate access to healthcare services, but equally as 
important, it requires attention to social and environmental benefi ts and protections.

Good health is not attained exclusively through robust healthcare systems. Nor is it attained solely through a 
focus on improving health—related behaviors. While access to healthcare and attention to healthy behaviors are 
important, these things do not occur in isolation from the other factors in peoples’ lives. For example, access to 
education and employment, safe and healthy homes and communities, transportation, food and recreation are 
all factors that impact public health outcomes. In our Building Healthy Communities and Environmental Justice 
work, our goal is to make healthy lifestyle choices available to everyone and to make healthy behaviors a clear 
and easy option.

We work diligently to create more equitable access to environmental benefi ts and protections throughout our 
county, because we know that inequitable access contributes to the disparities in morbidity and mortality that we 
observe both locally and nationally.

I thank the Michigan State Conference of the National Association for the Advancement of Colored People for 
releasing this analysis of air quality and public health benefi ts through a non�clinical intervention. The study 
is warranted and appropriate given the continuous disproportionate health outcomes among people of color 
in Michigan and the United States. The report will serve as a source of information and point of important 
dialogue as we consider new ways to meet the public’s health needs. 

Dr. Renee Canady
Health Offi cer Ingham County Health Department
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MESSAGE FROM THE NAACP

The National Association for the Advancement of Colored People (NAACP) has been working on policy and 
practice to advance clean energy from renewable sources, higher standards of livability for communities and to 
fi ght against pollution that damages health, well-being and livelihoods.

When folks think about climate change, the fi rst thing some people think of are melting ice caps and suffering 
polar bears. However, many fail to make the connection in terms of the direct impact on our own lives, families 
and communities.

The NAACP Environmental Justice initiative was created to educate and mobilize communities to address 
this social justice issue. The program stands for people’s rights and calls for shutting down or cleaning up 
polluting facilities that threaten communities. The NAACP stands in favor of energy effi ciency and rallying 
our communities behind a clean energy economy that will strengthen our investment in jobs and our children’s 
future.

Creative approaches are crucial to accelerating the nation’s shift away from energy sources that contaminate the air 
we breathe, the water we drink and the food we eat. We are on our way to debunking a powerful myth that clean 
energy comes with higher energy costs. It’s an idea that prevents many families from insisting on clean power.

Curbing power plant emissions and advancing use of clean energy and energy effi ciency are clear public 
health priorities. By bringing our rich history of moral leadership to bear on clean energy, the NAACP seeks to 
broaden support for small grassroots efforts that can bring about enormous social change.

Social justice is the sustained commitment to create a society based on equality and fairness for all people. It 
calls for fair and equal treatment of the “haves” and the “have not.” The social justice movement is centered 
on fi ghting all forms of oppression, discrimination, and disenfranchisement. It calls for systemic change of 
governments, policies, and practices that empower all people to live healthy and productive lives. While social 
justice can be explored from an economic, educational, and political perspective, it also has a historic and health 
foundation that compels us to work for the equitable treatment of all people.

 “Social justice is a matter of life and death. It affects the way people live, their consequent
   chance of illness, and their risk of premature death.”

- World Health Organization’s Commission on Social Determinants of Health Final Report, 2008

Coal pollution harms us all, and we hope that this case study report will help facilitate partnerships and 
collaboration among the NAACP, environmentalists, non-profi t organizations and other environmental and 
climate justice advocates to address its disproportionate impact and harm to communities of color.

We are on the right track and hope you will join us on this important journey to true environmental and climate 
justice. It’s “Your Energy, Your Power!”

      Yvonne M. White              Pamela Smith
      President               Chair
      Michigan State Conference NAACP            Health Committe
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Responses for Your Energy, Your Power!

A CASE STUDY ON RENEWABLE ENERGY AND PUBLIC 
HEALTH EQUITY IN MICHIGAN
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“The Your Energy, Your Power! Report is a critical advancement in giving a Michigan specifi c snapshot which 
quantifi es the health, fi nancial, and quality of life costs of this nation’s continued reliance on coal based energy 
production processes that disproportionately pollute communities of color.  The report also demonstrates that 
we have a clear pathway in pursuing alternatives that preserve community health and wellbeing while ensuring 
that Michigan gets its energy from local sources with local labor. Through this transition, Michigan can be a 
light for the nation. ”

- Jacqueline Patterson, Director, NAACP Environmental and Climate Justice Program

“Clearly, with this infl uential study of adverse health effects that stem from the burning of coal, a growing 
mountain of evidence is being uncovered around issues of environmental sustainability and environmental 
justice that simply can’t be ignored. The sooner we face these incontrovertible facts, the sooner we can move 
on to solutions that work for everyone.”

- Keith W. Cooley, CEO, Principia, LLC

“If we make the right choices now, Michigan will be a healthier and more productive place to live for everyone 
in the future. How can we afford not to?”

- Tina Reynolds, Health Policy Director Michigan Environmental Council
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Introduction

In Michigan, 783,560 people live within three miles of 
a coal-fi red power plant. Among those living within 

three miles of a coal power plant, 24 percent are people 
of color — a fi gure that is 1.7 times greater than (nearly 
double) the proportion (18%) of people of color living 
in Michigan overall. Coal power plants tend to be 
disproportionately located in low-income communities 
and communities of color,1 and they are overwhelmingly 
responsible for a large proportion of toxic emissions that 
produce negative health outcomes for these and other 
communities in the United States.

In Coal Blooded: Putting Profi ts Before People, researchers 
presented the fi ndings of the systematic study of 378 coal-
fi red power plants in the United States. In that study, each 
plant was assigned an environmental justice performance 
(EJP) ‘score,’ a relative ‘rank,’ and a ‘grade’ based on how it 
affects low-income communities and communities of color. 
The score assigned to each plant, and each company, is 
based on fi ve factors: emissions of sulfur dioxide (SO2) and 
nitrogen oxides (NOX); the total population living within 
three miles of the plant(s); and the median income and 
percentage of people of color among the total population 
living within three miles of the plant(s).

In the Coal Blooded report, 75 plants earned an 
environmental justice performance grade of “F.” These 75 
‘failing plants’ produced only 8 percent of U.S. electricity in 
2005 (375,552 GWh), but they were responsible for 14% 
of SO2 emissions and 13% of all NOX emissions from all 
U.S. power plants.2 These 75 failing plants were found to 
have a considerable and disproportionate impact on people 
of color and low-income people. A total of four million 
people live within three miles of these 75 failing plants, 
and the average per capita income of these four million 
people is just $17,500 (or 25% lower than state average). 
Out of these four million people, nearly 53% are people 
of color. NOX emissions from all U.S. power plants.2 

These 75 failing plants were found to have a considerable 
and disproportionate impact on people of color and low-
income people. A total of four million people live within 
three miles of these 75 failing plants, and the average per 
capita income of these four million people is just $17,500 
(or 25% lower than state average). Out of these four million 
people, nearly 53% are people of color. 

There are several driving forces for changes in the 
development of a portfolio of electricity sources in 
Michigan and elsewhere in the United States, which 
could potentially improve this situation. Implementation 
of new emission limits for existing coal plants will reduce 
the amount of air pollutants released from these facilities. 
Likewise, increased reliance on wind, solar, and hydropower 
as sources of electricity will lower the nation’s use of coal 
and decrease overall pollutant emissions from electricity 
generation compared with the current portfolio of 
electricity generation in the United States. Lower emissions 
are expected to result in decreased levels of exposure to air 
pollution, which would logically yield fewer air pollution-
related health effects, particularly in the communities that 
are disproportionately affected.
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Figure: Michigan’s failing coal fi red plants

To characterize this chain of events more fully, the Michigan 
State Conference of the National Association for the 
Advancement of Colored People (NAACP) commissioned 
Environmental Health & Engineering, Inc. (EH&E) to 
conduct an analysis of the public health benefi ts associated 
with an increase in the proportion of electricity generated 
from renewable energy sources in Michigan, with a focus 
on communities of color.4

This report provides an empirical discussion of the effects 
of burning coal in power plants. The purpose is to provide 
residents of Michigan with information on the costs of the 
current reliance on electricity production from coal and 
the benefi ts of pending emission limits and an increase in 

Introduction

use of renewable sources of electricity production. With 
informedresponses to energy policies aimed to affect public 
health and the environment, we can ensure that we have 
the power we need, the jobs to sustain our livelihoods, and 
moreover, preservation of health and wellbeing—in all 
communities.
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According to the National Research Council, there are 
enough renewable energy resources in the U.S. to meet 
a signifi cant portion of the nation’s electricity needs.3 
The transition from fossil fuels to wind, solar, and 
hydropower for generation of electricity is driven by 
several forces: new rules authorized under the Clean Air 
Act; renewable portfolio standards (RPS) adopted by 
states; advances in technology; and fi nancial incentives 
for renewable sources of energy.

New Clean Air Act rules such as the Mercury and Air 
Toxics Standards (MATS) published in 2012 require 
reduction of air pollutants — primary particulate 
matter, acid gases, mercury, etc. — released from 
existing coal-fi red power plants throughout the U.S.4 
At the same time, states are generating more electricity 
from renewable sources of power. For instance, thirty 
(30) states and the District of Columbia had enforceable 
renewable portfolio standards as of January 2012.5

As the nation increases its usage of wind, solar, and 
hydropower as sources of electricity, it will decrease 
emissions of air pollutants compared with fossil fuel 
electricity. Lower emissions would then result in 
decreased levels of exposure to air pollution, which 
in turn would yield fewer air pollution-related health 
effects. To characterize this chain of events more fully, the 
Michigan State Conference of the National Association 
for the Advancement of Colored People (NAACP) 
commissioned Environmental Health & Engineering, 

EXECUTIVE SUMMARY

Inc. (EH&E) to prepare a report on the public health 
benefi ts associated with an increase in the proportion of 
electricity generated from renewable energy sources in 
Michigan, with a focus on communities of color.6

This report describes EH&E’s analysis of public health 
benefi ts expected to result from substitution of coal as 
a fuel to generate electricity with renewable sources of 
electric power. EH&E researchers applied a standard 
methodology to compare public health impacts of air 
pollutant emissions from coal-fi red power plants in 
Michigan for a baseline case (2011) and future case 
(2025) emissions scenario, referred to as Business 
as Usual and Cleaner Energy Future respectively. 
The Business as Usual case was developed from coal 
consumption and emissions data reported by the U.S. 
Energy Information Administration and Environmental 
Protection Agency (EPA). Emissions for the Cleaner 
Energy Future case refl ect compliance with the Clean 
Air Act Mercury and Air Toxics Standards (MATS) for 
existing plants and a renewable portfolio standard that 
would require wind, solar, biomass and hydropower 
to account for 25% of electricity sales in Michigan by 
the year 2025. The scope of the analysis includes fi ne 
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“The purpose of this report is to 
describe the public health benefi ts of 
improved air quality associated with 

a reduction in combustion of coal 
to generate electricity in Michigan, 
focusing on communities of color.”

EXECUTIVE SUMMARY

particle (PM2.5) concentrations attributable to the 
coal-fi red power plants in Michigan owned by Detroit 
Edison (DTE) and Consumers Energy (CMS). These 
two utilities produce 73% of the energy in the state.

This case study of power generation in Michigan 
fi nds that implementing the impending Clean Air Act 
rules and advances in renewable portfolio standards 
would provide substantial public health benefi ts for 
communities of color, low income communities, and 
the general population. The major conclusions of the 
analysis are as follows:

Reduced air pollutant emissions from coal-fi red power 
plants and increased reliance on renewable sources 
of energy forecasted for 2025 are expected to result 
in substantial reduction of health effects associated 
with Business as Usual for coal-fi red power plants in 
Michigan.

The health benefi ts include the avoidance of over 800 
premature deaths and 322,000 asthma attacks in the 
U.S. annually. These benefi ts are distributed across 
Michigan, Ohio, Pennsylvania, New York and other 
states of the Midwest and Mid-Atlantic regions.

Communities of color are disproportionately over-
represented among those with negative health 
outcomes associated with the Business as Usual case 
and therefore stand to benefi t more as air pollutants 
emissions from electricity sources are reduced.

For example, communities of color in Michigan represent 
only 18% of people with asthma in the state, but were 
found to account for 75% of the Business as Usual case 
emergency room visits for asthma. Communities of 
color were also estimated to receive the majority (76%) 
of the public health benefi ts for emergency room visits 
for asthma in the Cleaner Energy Future scenario.

The emission rates and portfolio of energy sources for 
the Cleaner Energy Future case would reduce the value 
of the annual health-related damages associated with 
Michigan power plants by 83%.

The value of public health damages for the Business as 
Usual case was estimated to be $1.3 billion annually. 
In comparison, remaining damages associated with the 
Cleaner Energy Future scenario were estimated to be 
$220 million per year.
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BACKGROUND

The United States has produced energy by burning 
coal since the 1800s.7 The burning of this carbon-rich 
mineral accounts for 42% of all electricity produced in 
the United States and 66% of the electricity generated 
in Michigan.8 In 2009, Michigan’s total use of this fossil 
fuel to produce electricity amounted to 35 million tons, 
all of which was imported from out of state.9   

Coal is formed from fossilized plant life that is subjected 
to high pressure and heat over millions of years. As coal 
forms, it incorporates impurities from the surrounding 
soil and sediment. These impurities include sulfur and 
hazardous elements such as mercury, arsenic, lead, and 
nickel. When coal is burned, the metal, sulfur dioxide 
(SO2), and nitrogen oxide (NOx) are released to the 
atmosphere where they combine with emissions from 
other sources to form tiny particles (see Figure 1).10 

Coal combustion is also the source of 35% of carbon 
dioxide (CO2) emissions in the United States.11  

The microscopic particles produced by emissions 
from coal-fi red power plants are part of a class of air 
pollutants known as fi ne particulate matter (abbreviated 
as PM2.5). Fine particulate matter is defi ned as aerosols 
that are about 20 times smaller than the width of a 

Figure 1. Emissions from coal-fi red power plants form microscopic particles
composed of heavy metals, sulfur and other impurities in coal.

human hair. Particles of this size can penetrate deep into 
the lung and initiate a series of negative effects on the 
human body. Fine particles also contribute to acid rain 
and limit visibility, most notably in national parks and 
other pristine areas throughout the United States.   
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“Leading scientifi c 
organizations, independent 

researchers, and medical 
professionals agree that 

exposure to fi ne particles 
increases the risk of early 

death, heart attack, stroke, 
asthma attack and other less 

severe outcomes.”  

These particles have been named as a leading contributor 
to the burden of air pollution on health by the World 
Health Organization, the National Academy of 
Sciences, the American Lung Association, the American 
Heart Association, American Thoracic Society, as well 
as other U.S. health agencies, and leading scientists.12 
When people inhale these pollutants, some of these 
particles deposit along the respiratory tract, while others 
penetrate deeply into the lung where they can enter the 
bloodstream. Along the way, the particles irritate tissue, 
cause infl ammation, and worsen existing breathing 
illnesses and damage circulatory systems. Inhalation of 
these tiny particles over both short and long periods of 
time is recognized to cause cardiovascular harm, including 
heart attacks, and in some cases, premature death. 
Community-based and laboratory studies demonstrate 
strong links between PM2.5 and hospital admissions for 
breathing problems, worsening of existing respiratory 
illness such as asthma, elevated risks of reproductive, 
developmental, and cancer-causing outcomes, as well as 
other effects such as irregular heartbeat and pulmonary 
and systemic infl ammation (Figure 2).    

Figure 2. Fine particle air pollution is 
a cause of infl ammation and oxidative 
stress that is associated with a spectrum 
of respiratory and cardiovascular illness. 
Adapted from EPA.
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To estimate the public health benefi ts of 1) reducing 
air pollution from coal-fi red power plants and 2) 
increasing reliance on renewable sources of energy, 
EH&E researchers implemented a standard Health 
Impact Assessment (HIA).  As Figure 3 illustrates, 
this assessment evaluates the extent to which increased 
reliance on wind, solar, and hydropower as sources of 
electricity—as compared with fossil fuel electricity—
will lower emissions of air pollutants. Lowering these 
emissions will result in decreased levels of exposure to 
air pollution, which in turn is anticipated to reduce the 
negative health effects that are linked to air pollution.   

The HIA methodology estimates the number of negative 
health outcomes that are avoided as a result of the 
energy sector’s compliance with the Clean Air Act and 
its implementation of a renewable portfolio standard. 
The term “health impact assessment” refers to a widely 
accepted tool used to estimate public health impacts 
of air pollutants.13 An HIA considers the baseline 
health status of the population, as well as pollutant 
concentrations in ambient air, concentration-response 
functions for air pollutant-related health outcomes, 
and the size of the exposed population. Details of the 
HIA methodology used for this analysis are described 

METHODOLOGY

Figure 3. Illustration of the relationships among Clean Air 
Act rules, renewable portfolio standards, coal combustion, air 
quality and public health.

in a technical report from EH&E that was issued in 
2011.14 A more general description of HIA as a tool 
for evaluation of proposed air pollution regulations is 
available from the National Research Council.15      

For this study of the emission impacts from Michigan’s 
coal-fi red electric generating units, EH&E researchers 
began by determining which pollutants would be 
incorporated into the analysis. Based on reviews of past 
air pollution benefi t-cost analyses conducted by the EPA, 
researchers concluded that PM2.5 would contribute to a 
signifi cant portion of the total health impacts associated 
with emissions from the facilities considered in this 
analysis. Therefore, estimates focused on pollutants that 
would infl uence ambient concentrations of PM2.5. As 
noted previously, there is strong and consistent evidence 
supporting health effects at current levels of PM2.5 
exposure throughout the nation.  

Emissions: A Comparison Between Business 
As Usual and a Cleaner Energy Future  

EH&E researchers conducted an HIA analysis to 
compare the public health impacts of air pollutant 
emissions from coal-fi red power plants in Michigan for 
a baseline case (2011) and future case (2025) emissions 
scenario, referred to as Business as Usual and Cleaner 
Energy Future, respectively. The Business as Usual case 
was developed from coal consumption and emissions data 
reported by the U.S. Energy Information Administration 
and the Environmental Protection Agency (EPA). 
Emissions for the future case refl ect compliance with the 
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Figure 4. Combined emissions of primary PM2.5, sulfur 
dioxide and oxides of nitrogen from DTE and CMS coal-fi red 
power plants for the Business as Usual (2011) and Cleaner Air 
Future (2025) cases.

Clean Air Act and a renewable portfolio standard that 
would require renewable sources of energy to account 
for 25% of electricity sales in Michigan.  

The Business As Usual case for our analysis is refl ective 
of the PM2.5-related air pollutant emissions generated 
in 2011 from eleven coal-fi red power plants in Michigan 
owned by Detroit Edison (DTE) or Consumers Energy 
(CMS). These two utilities alone produced 73% of the 
energy in Michigan for 2011. Power plant utilization for 
the Business as Usual case was derived from information 
reported by DTE and CMS to the U.S. Energy 
Information Administration.16 Air pollutant emission 
rates were calculated from emission factors for primary 
PM2.5 reported by EPA and emissions of SO2 and NOx 
reported in the EPA Clean Air Markets Database.17 

The Cleaner Energy Future case for our analysis is a 
scenario in which power generation meets projected 
future demand and complies with the Clean Air Act 
and a renewable portfolio standard. This scenario also 
minimizes the number of the plants that would require 
capital upgrades to meet new Clean Air Act regulations. 
The standard for the Cleaner Energy Future scenario 
would require 25% of electricity sales in Michigan to 
be generated from wind, solar, biomass, or hydropower 

by the year 2025.18 The future case emission rate for 
sulfur dioxide was set to 0.2 pounds per million BTU to 
comply with the MATS requirements. In this scenario, 
the effect is to close plants that would not be needed 
due to the  increase in sources of renewable energy, to 
maximize utilization of the remaining plants, and to 
meet emission rates of sulfur dioxide and other acid gases 
required by MATS.19 It is understood that the future 
scenario selected for our analysis represents one of many 
by which Michigan could accomplish all goals stated 
above. Though the methods for each scenario vary, this 
case study is representative of the overall public health 
and economic benefi ts that would be observed with the 
changes in energy reliance in each scenario.  

Under the rules set by the MATS and a renewable 
portfolio standard in Michigan, it is projected that the 
state will realize a 77% reduction in total emissions from 
coal-fi red power plants. Figure 4 shows the 11 DTE and 
CMS coal-fi red power plants in Michigan and their 
combined emissions of primary PM2.5, sulfur dioxide 
and oxides of nitrogen for the Business as Usual and 
Cleaner Air Future scenarios. The output of electricity 
from seven of the coal-fi red power plants is projected to 
be replaced by renewable sources of electricity generation, 
resulting in an overall reduction of 211,000 total tons 
of primary PM2.5, sulfur dioxide (SO2), and oxides 
of nitrogen (NOx). Other plants are projected to have 
modest decreases or increases in utilization compared to 
the Business as Usual case and a decrease of 170,000 
tons of SO2 to comply with the MATS requirements. 
Overall, a 90% decrease in carbon dioxide emissions is 
also anticipated with these changes. 

EH&E researchers used EPA’s county-resolution Source-
Receptor Matrix to estimate annual average fi ne particle 
concentrations resulting from the PM2.5, SO2, and 
NOx emissions for the Business as Usual (2011) and 
Cleaner Air Future (2025) scenarios. The countylevel 
changes in PM2.5 exposure between the two cases 
constitute the air quality impacts of emissions from the 
11 coal-fi red plants considered for this analysis.

As expected, the greatest air quality impacts occur in 
Michigan and in counties of surrounding states to 
the east. The Source-Receptor Matrix results for the 
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Figure 5. Business as Usual case fi ne particle impacts of 
Michigan coal-fi red power plant emissions (Panel A) and 
percentage reduction in those impacts (Panel B) anticipated 
to result from a reduced reliance on coal for generation of 
electricity in Michigan by 2025. 

Business as Usual case PM2.5 concentrations are shown 
for counties of Michigan and surrounding states in 
Figure 5, Panel A. The Cleaner Energy Future emissions 
scenario is projected to result in reductions of Michigan 
power plant-related PM2.5 by as much as 60%, with 
the largest benefi ts expected for eastern Michigan and 
Great Lakes states to the east (Figure 5, Panel B).

Within Michigan, the greatest air quality impacts for the 
Business as Usual case occur for counties that contain the 
coal-fi red power plants and for counties throughout the 
eastern parts of the state (Figure 6, Panel A). The largest 
air quality benefi ts from the Cleaner Energy Future case 
are expected to occur in the eastern parts of Michigan as 
well (Figure 6, Panel B).

Figure 6. Business as Usual case fi ne particle impacts of 
Michigan coal-fi red power plant emissions in counties 
of Michigan (Panel A) and the corresponding percentage 
reduction in those impacts (Panel B) anticipated to result 
from a reduced reliance on coal for generation of electricity 
in Michigan by 2025.
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METHODOLOGY

Public Health
Health impact assessments of the type EH&E 
researchers conducted for the 11 selected electricity 
facilities in Michigan combine information on changes 
in air pollutant concentrations, the relationship 
between air pollutant concentrations and the risk 
of a negative health outcome, the Business as Usual 
incidence of each health outcome, and the size of the 
population exposed to the air pollutants. 

EH&E’s analysis considered the following PM2.5-
related health outcomes: premature mortality, 
hospital admissions for cardiovascular and respiratory 
disease, emergency room visits for asthma, asthma 
exacerbation, chronic bronchitis, and minor restricted 
activity days (MRADs). The annual number of cases 
of each health outcome associated with air pollutant 
emissions from Michigan’s coal-fi red power plants 
was estimated for each county in the  continental 
United States. By conducting the analysis at the 
resolution of counties rather than a larger geographic 
area (e.g., state), EH&E researchers maintained 
spatial relationships among population sizes, baseline 
incidence of disease, and air quality important for 
determining a reasonable estimate of public health 
impacts associated with pollutant emissions from the 
11 modeled facilities.

Poor Communities and Communities of Color 
Environmental health research has indicated that the 
burden of air quality impacts resulting from emissions 
by local sources may be carried disproportionately 
by poor communities and communities of color. 
In one study, nearly 50% of the risks for premature 
death caused by power plant-related exposures were 
borne by the 25% of the population with less than 
high school education.20 This result refl ected both 
higher background rates of mortality and higher 
relative risks for air pollution related to mortality for 
individuals with lower education. In addition, lower-
income people and people of color have been found 
to be disproportionately exposed to air pollution 
because of their proximity to point and mobile sources 
of emissions.21 Low-income populations are also 
more likely to lack access to health care and to live 

in conditions associated with asthma exacerbations.22 
Susceptibility to the negative effects of  air pollution may 
also be the result of different baseline rates of air pollution 
or different responses to various levels of exposure.23

For these reasons, EH&E researchers conducted a 
refi ned HIA to explore the distribution of Michigan 
coal-fi red power plant air pollution impacts on public 
health for communities of color in the state. Baseline 
rates for each public health outcome were developed 
for the total population and for communities of color 
within each county in Michigan. The differences in 
baseline rates used in this analysis for each population 
allowed the public health benefi ts between the Business 
As Usual (2011) and Cleaner Energy Future (2025) 
cases to be determined. The inputs to this analysis 
on baseline prevalence of health outcomes associated 
with PM2.5  exposure for the general population and 
communities of color are provided in the endnotes.24  
 

Economic Valuation   
EH&E researchers also estimated the economic 
impact of public health conditions associated with 
the Business as Usual scenario in Michigan. For each 
health outcome, an economic value per case was 
assigned and used to calculate the annual estimated 
economic value for the Business as Usual and Cleaner 
Energy Future scenarios. The values that were selected 
for this analysis were used most recently in the EPA 
Regulatory Impact Analysis for the Proposed Federal 
Transport Rule and described in the EPA BenMAP 
Environmental Mapping and Regulatory Analysis 
Program.25,26 Details of the valuation methodology 
are provided in EH&E’s prior technical report on 
assessment of public health damages associated with 
air pollutant emissions from coal-fi red power plants in 
Michigan.27       

“Public health benefi ts of the reduced coal 
combustion were estimated from the projected 

reduction of air pollutant emissions from coal fi red 
power plants, the corresponding decrease in PM2.5 

exposure, baseline rates of PM2.5 related health 
effects for the general population and communities 

of color and the number of people exposed.” 
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General Population 
This public health impact analysis indicates signifi cant 
health benefi ts would be observed in both Michigan 
and the United States in association with reduced 
air pollutant emissions from the coal-fi red power 
plants and increased renewable energy sources in 
Michigan. The estimates of the annual health-related 
impacts in the U.S. are summarized in Figure 7. In 
the Cleaner Energy Future scenario, 820 premature 
deaths would be avoided in the U.S., including 130 
in Michigan, as compared with the Business As Usual 
case. Additionally, the analysis found that as a result 
of reduced emissions from coal combustion in 2025, 
there would be 50,000 fewer asthma exacerbations in 
Michigan and 320,000 for the U.S.  

RESULTS

Figure 7. Business As Usual case and Cleaner Energy Future 
case annual mortality and morbidity impacts associated 
with fi ne particulate air pollutant emissions from coal-fi red 
electricity generating units in Michigan. Orange line and value 
represent the number of cases that would be avoided in the 
Cleaner Energy Future scenario. 
 

The projected public health benefi ts of reducing coal 
combustion in 2025 would extend from Michigan 
into Ohio, Pennsylvania, New York and other states 
of the Midwest and Northeast regions (Figure 8). 
Similarly, the estimated public health benefi ts in 
Michigan are distributed across the state; as illustrated 
by the predicted distribution of countywide asthma 
attacks shown in Figure 9. The greatest benefi ts in 
Michigan are estimated for counties that host power 
plants, in which the reduction of coal combustion 
would be greatest in the Cleaner Energy Future 

scenario. Comparatively large public health benefi ts 
are also expected for counties that contain the largest 
metropolitan areas in the state: Detroit, Grand Rapids, 
Lansing, Flint and Ann Arbor. 

Figure 8. Annual number of asthma attacks estimated to be 
avoided by state as a result of reduced emissions from coal
burning to generate electricity in Michigan by 2025.

Figure 9. Annual number of asthma attacks estimated to be 
avoided in Michigan counties as a result of reduced
emissions from coal burned to generate electricity in Michigan 
by 2025.
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RESULTS

Communities of Color

This analysis found that in 2011, communities of color 
in the state disproportionately carry the public health 
burden of the pollutants from coal-fi red power plants 
in the Business As Usual scenario. As shown in Figure 
10, communities of color account for 25% of the 
premature mortality cases in the Business As Usual case, 
but represent only 15% of the age group (30 years and 
older or less than one year) considered at highest risk 

Figure 10. As shown in this fi gure, the public health burden of the Business As Usual case emissions was found to be 
disproportionately borne by communities of color in Michigan. The blue bars indicate the fraction of the Michigan population 
represented by communities of color, and the grey bars show the proportion of the Business as Usual case public health impacts borne 
by those communities. Consider emergency room visits for asthma as an example: people of color represent 18% of the asthmatic 
population in Michigan, but account for 75% of the Business as Usual case emergency room visits for asthma. 
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of premature mortality from pollutants. The differential 
is even greater for emergency room visits for asthma: 
communities of color account for 75% of the baseline 
cases and 18% of the asthmatic population in the state. 
Similar fi ndings for the other PM2.5-related health 
outcomes considered in our analysis are shown in the 
fi gure as well.28 



RESULTS

Figure 11. Communities of color in MI were found to be burdened with a disproportionate share of PM2.5-related 
health impacts, and therefore stand to benefi t more as electricity sources are cleaned up. The blue images show the 
proportion of the Business As Usual case public health impacts borne by those communities. The proportion of the 
public health benefi ts of reduced emissions received by communities of color is shown in green. Consider emergency 
room visits for asthma as an example: people of color represent 18% of the asthmatic population in Michigan, but 
account for 75% of the Business As Usual case emergency room visits for asthma, and are estimated to receive 76% 
of the public health benefi ts of the emission reductions. 
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RESULTS

This study found that the Cleaner Energy Future 
scenario will yield public health benefi ts for 
communities of color that are proportional to their 
share of the public health impacts produced by the 
Business as Usual scenario (see Figure 11). In other 
words, people of color will benefi t from this initiative 
at a rate proportional to their share of negative health 
impacts currently caused by coal-burning pollutants. 
For example, while communities of color are estimated 
to bear 75% of the Business As Usual case emergency 
room visits for asthma, this study also shows that 76% 
of the public health benefi ts of the emission reductions 
will be in communities of color. Similar results were 
found for the other PM2.5-related health outcomes 
considered in this analysis.

Economic Impact
The results of an economic analysis for both the 
United States and for Michigan indicate that the 
effective cost of electricity in Michigan would decrease 
signifi cantly with reduced emissions from coal-fi red 
power plants. As shown in Table 1, this study estimates 
Michigan’s total annual health-related damages in 
2011 associated with air pollutant emissions from 

coal-fi red power plants to be $1.3 billion. The value 
of the damages in Michigan is equivalent to $0.03 per 
kilowatt hour (kwh) ($1.3 billion of damages divided 
by 53 billion kwh29 of electricity generated by the 11 
power plants in 2011 equals 3 cents per kwh). The 
value of the Business as Usual public health damages 
are substantial in comparison to the current cost of 
electricity in Michigan, $0.10 per kwh.30 

The emission rates and portfolio of renewable energy 
sources for the Cleaner Energy Future case represent 
an 83% reduction in the value of the annual health-
related damages associated with Michigan power 
plants: $220 million for the Cleaner Energy Future in 
comparison to $1.3 billion for the Business as Usual 
case.

When Michigan-derived air pollutants that are 
transported out of state are considered,the annual value 
of the public health damages is estimated to decrease 
from $8.2 billion (Business as Usual) to $1.5 billion 
(Cleaner Energy Future), an 82% reduction in the 
value of public health impacts associated with these 
electricity-generating facilities in Michigan.
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CONCLUSIONS

Over the next two decades, the United States has the 
opportunity to shift from its current energy portfolio 
that is heavily dependent on coal and other fossil fuels, 
toward a more diverse portfolio that includes a greater 
share of wind, solar, hydropower and biomass sources 
of energy. The driving forces for this shift include 
new and pending rules on air pollutant emissions 
authorized by the Clean Air Act, enforceable standards 
on the use of renewable energy sources being adopted 
by states, and advances in technology and policy that 
increase the cost competitiveness of renewables.

Increased reliance on wind, solar, and hydropower 
as sources of electricity will lower emissions of air 
pollutants and consequently, the levels to which 
humans are exposed to pollutants from electricity 
produced from fossil fuels. This analysis of a Business 
As Usual (2011) case and a Cleaner Energy Future 
(2025) case provides reasonable central estimates of 
the public health benefi ts expected to result from a 
decrease in air pollutant emissions from coal-fi red 
power plants in Michigan. The results of this analysis 
indicate that a reduced reliance on coal-produced 
energy will provide substantial public health benefi ts. 
The major conclusions of the analysis are as follows: 

Reduced air pollutant emissions from coal-fi red power 
plants and increased reliance on renewable sources 
of energy forecasted for 2025 are expected to result 
in substantial reduction of health effects associated 
with Business as Usual for coal-fi red power plants in 
Michigan.

The health benefi ts include an avoidance of over 800 
premature deaths and 322,000 asthma attacks in the 
U.S. annually. These benefi ts are distributed across 
Michigan, Ohio, Pennsylvania, New York and other 
states of the Midwest and Mid-Atlantic regions. 

Communities of color are disproportionately over-
represented among those with negative health 
outcomes associated with the Business as Usual case 
and therefore stand to benefi t more as air pollutants 
emissions from electricity sources are reduced.

For example, communities of color in Michigan 
represent only 18% of asthmatics in the state, but were 
found to account for 75% of the Business as Usual case 
emergency room visits for asthma. Communities of 
color were also estimated to receive the majority (76%) 
of the public health benefi ts for emergency room visits 
for asthma of the Cleaner Energy Future scenario. 

The emission rates and portfolio of energy sources for 
the Cleaner Energy Future case would reduce the value 
of the annual health-related damages associated with 
Michigan power plants by 83%.

The value of public health damages for the Business as 
Usual case was estimated to be $1.3 billion annually. 
In comparison, remaining damages associated with the 
Cleaner Energy Future scenario were estimated to be 
$220 million per year.
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GLOSSARY OF TERMS/PHRASES
Acid rain – a mixture of wet and dry material that deposits from the atmosphere and contains higher than 
normal amounts of nitric acid and sulfuric acid
Ambient air – outdoor air that is accessible to the general public; for instance, outdoor air at ground level
Clean Air Act – a United States law that defi nes the federal government’s responsibilities for protecting and 
improving the nation’s air quality
Biomass – combustible vegetation (e.g., wood) that can be a fuel for production of electricity
Fine particulate matter – liquid and solid aerosols in air that have an aerodynamic diameter less than 2.5 
micrometers
Hydropower – the process of generating electricity by harnessing the power of moving water
Point and mobile sources of emissions – release of pollutants to air from a process at a fi xed location such as 
an exhaust stack (point sources) or from a process that is mobile (e.g., a moving vehicle)
Renewable portfolio standards – a mechanism for states to create a legally enforceable requirement for 
renewable energy generation using a cost-effective, market-based approach that is administratively effi cient.
Renewable sources of energy - resources that rely on fuel sources that restore themselves over short periods 
of time and do not diminish. Such fuel sources include the sun, wind, moving water, organic plant and waste 
material (biomass), and the earth’s heat (geothermal).

RECOMMENDATIONS

Using informed advocacy, the NAACP’s focus is to advance and expand the usage of effi cient and “clean” 
energy sources while ensuring a reduced community exposure to pollutants. Toward the goal of reaching a 
clean energy future, the NAACP and its partners have developed a series of recommendations to advance 
solutions that safeguard communities against coal-fi red power plant pollution:

I.   Communities should educate themselves, engage in organizing and advocacy efforts to enforce 
accountability and social responsibility in energy production.

II.  Philanthropic organizations should support grassroots community organizing to reduce pollution 
and increase clean alternatives.

III. Research entities must increase research on the impact of energy choices on communities.

IV. Policymakers must advance just energy policies and other specifi c legislative interventions to 
reduce the harm produced by coal-fi red power plants.

V.  Corporations and plant owners must act responsibly to safeguard communities against pollution 
from coal.
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