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“The Agency refused to consider cost when making its decision. It 

estimated, however, that the cost of its regulations to power plants would 

be $9.6 billion a year, but the quantifiable benefits from the resulting 

reduction in hazardous-air-pollutant emissions would be $4 to $6 million a 

year.”  

-- Justice Scalia, June 2015, writing for the 5-4 majority in 

Michigan v. EPA 

 

“…the regulation’s yearly costs would come in at under $10 billion, while 

its annual measureable benefits would total many times more—between 

$37 and $90 billion.”  

  -- Justice Kagan, June 2015, dissenting. 

 

 

 On June 29, 2015, the US Supreme court ruled 5-4 against the Obama Administration and 

the Environmental Protection Agency, finding that the Agency failed to consider compliance 

costs when setting standards for emissions of mercury and other hazardous air pollutants.  The 

regulation in question – the Mercury and Air Toxics Standards (MATS) – had been in effect only 

since April of 2015, but has had a long and tumultuous legal and regulatory history leading up to 

the events of 2015.  The Supreme Court leaves the MATS rule in place temporarily while 

remanding the case to the D.C. Circuit court to revisit its 2014 ruling that upheld the EPA’s 

decision not to consider the regulation's costs.   

 

Mercury 

 

Mercury (Hg) is a toxic metal that occurs naturally in the environment. It comes in a 

variety of forms, but is most dangerous to humans in the form of methylmercury (CH3Hg
+
). 

Methylmercury forms as an indirect consequence of burning fossil fuels that contain elemental 

mercury. Fossil Fuels – coal, oil, and natural gas – provide the bulk of U.S. electricity supply. 

MATS placed emissions restrictions on two classifications of electric generation units (EGUs): 

coal-fired and oil-fired. Table 1, from the MATS Regulatory Impact Analysis (RIA), shows the 

historical distribution of fuels, and how the MATS was expected to alter that distribution in 

2015.  

                                                 
1
 This case study was written by Arik Levinson, with research assistance from Jonah Birnberg 

and Craig Levites, based in large part on the EPA’s Regulatory Impact Analysis (RIA) for the 

Final Mercury and Air Toxics Standards, issued in December 2011 in compliance with Executive 

Order 12866.  (www.epa.gov/mats/pdfs/20111221MATSfinalRIA.pdf)  All subsequent page 

numbers refer to the RIA, unless otherwise stated. 
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After power plants emit mercury into the air, the mercury particles are transformed into 

methylmercury particles through chemical reactions. The methylmercury then lands in water and 

accumulates in the tissue of aquatic organisms. Methylmercury bioaccumulates, which means 

that organisms absorb the toxin faster than they can transform or excrete it. As a consequence, 

predatory fish at the top of the food chain have the highest concentrations of methylmercury.  

 

Humans are exposed to mercury primarily through fish contaminated with 

methylmercury. The predominant human health effects are neurological, including damages to 

memory, senses, and brain development. According to the National Academy of Sciences, “[t]he 

population at highest risk is the children of women who consumed large amounts of fish and 

seafood during pregnancy.”
2
 

 

A number of studies have verified the connection between maternal exposure to 

methylmercury and neurological damage to children. Three studies in particular show a 

correlation between mercury exposure and decreases in children’s IQ. The studies’ populations 

were from New Zealand, the Faroe Islands, and the Seychelles. All three studies measured 

mercury in pregnant mothers’ hair and conducted neurological assessments for newborns at 

varying ages. These studies found an inverse correlation between mercury in maternal hair and 

the IQ of their children.  

 

Methylmercury may cause non-neurological effects as well. Methylmercury exposure has 

been linked to increases in blood pressure as well as other negative cardiovascular effects. In 

addition, methylmercury may cause chromosomal damage and decrease immune system 

activities. However, these non-neurological health effects are less well-documented. 

 

History of the Mercury Regulation and Michigan v. EPA 

 

 In 1990, President George H.W. Bush signed into law significant amendments of the 

Clean Air Act of 1970. The 1990 Clean Air Act Amendments (CAAA) focused on improving 

four major areas: acid rain, urban air pollution, toxic air emissions, and stratospheric ozone 

depletion. Specifically, the amendments introduced market-based approaches to environmental 

regulation, such as emissions banking and trading. It also aimed to create a “level playing field” 

by requiring sources responsible for higher levels of pollution to meet emission standards set by 

better-performing similar sources. The EPA has called these MATS standards, “…the last 

unaddressed major source of toxic air emissions.” 

 

 Under the 1990 CAAA, the EPA must participate in a multiyear process before a new 

toxic air emission standard is implemented. In particular, section 112 (S.112) indicates that in 

order to regulate an Electric Generating Unit (EGU), a study must be completed in order to prove 

that the regulation in question is “appropriate and necessary.” The legislation goes on to mandate 

                                                 
2
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that, no later than four years after the enactment of the 1990 CAAA, the EPA must complete its 

study of mercury emissions from EGUs, as well as municipal waste combustion units and other 

sources, that consists of “the rate and mass of such emissions, the health and environmental 

effects of such emissions, technologies which are available to control such emissions, and the 

cost of such technologies.”
 3

 

  

 In October 1994, the EPA agreed to have this study completed to Congress by November 

15, 1995. Under this agreement, if the “appropriate and necessary” criterion for regulating EGUs 

were met, the regulation would be issued five years later on November 15, 2000. An additional 

feature of the agreement required the EPA to solicit information from the power plants 

themselves and incorporate that information into the appropriate and necessary determination. 

The 1995 deadline for the study, though, was subsequently extended to February 1998. 

 

 In February 1988 the EPA submitted its report: the “Utility Air Toxics Study.” As 

mandated by S.112 of the 1990 CAAA, the study included not only a thorough analysis of 

hazardous air pollution statistics, but also an examination of alternative control strategies. These 

methods consisted of pre-combustion controls (e.g., coal switching, cleaning, and gasification), 

combustion controls, post-combustion controls (e.g., PM or SO2 controls), as well as efficiency-

based approaches that aimed at manipulating supply (e.g., promoting energy efficiency in 

combustion) and demand (e.g., demand side management, pollution prevention, energy 

conservation)
4
. In November of 1998, the deadline for the EPA to make its appropriate and 

necessary determination was extended to December 15, 2000, with deadlines for a final and 

proposed rule being set by the same date in 2003 and 2004 (later pushed to March 15, 2005) 

respectively. 

 

 In January 2004, the EPA proposed a rule with two pathways to abatement. The first 

pathway would require power plants to meet emissions standards that utilized the 

implementation maximum achievable control technology (MACT) as mandated by S. 112 of the 

CAAA. This method, they determined, would reduce nationwide mercury emissions by 

approximately 30 percent by early 2008. The second approach, a cap and trade program, would 

lead to approximately 70 percent abatement by early 2008. After allowing time for public 

comment, the EPA issued a final Clean Air Mercury Rule (CAMR) on March 15, 2005. The rule 

incorporated S. 111 New Source Performance Standards (NSPS) as well as a two-phased cap and 

trade program. 

 

The CAMR had faced initial opposition from many environmental groups for saving oil- 

and coal-fired power plants from the list of sources responsible to the stricter S.112 standards, 

which requires EGUs to utilize MACT, and instead filing them under S.111 standards that 

included a cap-and-trade approach, which many environmental groups like the Sierra Club 

considered to be a far weaker. Waterkeeper Alliance Legal Director Scott Edwards called the 

                                                 
3
 U.S. Environmental Protection Agency (U.S. EPA). 112 (n) – Studies: Utilities, Coke Ovens, 

POTWs, Hydrogen Sulfide. http://www3.epa.gov/airtoxics/112n/112npg.html 
4
 U.S. Environmental Protection Agency (U.S. EPA). February 1998. Executive Summary – 

Utility Air Toxics Study. 

http://www3.epa.gov/airtoxics/112n/112npg.html
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rule “perhaps the biggest sellout to industry in the history of the EPA.”
5
 In February 2008 the 

D.C. Circuit vacated the CAMR because it found that EPA’s decision to remove oil-and coal-

fired EGUs from the list of S.112 sources contradicted the requirements outlined in the 1990 

CAAAs.
6
 In response, the EPA established a November 2011 deadline for a finalized mercury 

rule that set standards under S.112.  

 

In March 2011, the EPA proposed its rule to replace the CAMR. The replacement is 

called the Mercury and Air Toxics Standard, or MATS. After a public comment period and some 

revisions, the MATS was finalized in December of 2011. As with all economically significant 

regulatory actions, along with the rule itself the EPA released a “Regulatory Impact Analysis.”  

 

 The need for a regulatory impact analysis (RIA) has its origin in both executive orders 

and within the language of the 1990 Clean Air Act Amendments (CAAA). In 1993, President 

Clinton signed Executive Order 12866 requiring the EPA to submit any “significant regulatory 

action” to the Office of Information and Regulatory Affairs (OIRA), a subdivision of the Office 

of Management and Budget (OMB), for review. Such actions are defined by having an annual 

effect on the economy $100 of million or more, or those that would “adversely affect in a 

material way the economy, productivity, competition, jobs, the environment, public health or 

safety, or State, local, or tribal governments or communities.”
7
 E.O. 13563, signed in 2011 by 

President Obama, advances the goals of E.O. 12866 by requiring the regulatory agency, in this 

case the EPA, to “quantify anticipated benefits and costs of proposed rulemakings as accurately 

as possible using the best available techniques, and to ensure that any scientific and 

technological information or processes used to support their regulatory actions are objective.” 

  

 Regulatory analysis is also required by the text of the CAAA.  In particular, the law 

requires the EPA administrator to study the hazards from toxic air emissions, report those 

findings to Congress (by November 1990), and then regulate EGUS “if the Administrator finds 

such regulation is appropriate and necessary after considering the results of the study required by 

this subparagraph.” 

 

In June 2015, the Supreme Court decided, in a 5-4 decision in Michigan v. EPA that the 

RIA conducted for the MATS rule did not sufficiently meet the requirements of the CAA.  The 

Court affirmed the plaintiff’s claim that the EPA did not consider costs before it deemed its 

measures “appropriate and necessary.” Although the Court decided that the agency did not 

adhere to the authority vested in it from the Clean Air Act, the outcome of the case by no means 

declawed the EPA; it simply sent the challenge back to appellate courts, where, at the time of 

writing, it has yet to have been decided. The majority opinion, of which an excerpt is presented 

at the head of this document, notes that a small share of the monetized benefits come from 

                                                 
5
 EarthJustice.org. February 2008. “Court Says Allowing More Power Plant Mercury is Illegal.” 

http://earthjustice.org/news/press/2008/court-says-epa-rule-allowing-more-power-plant-mercury-

is-illegal# 
6
 Nebraska Department of Environmental Quality. July 2008. “EPA Vacates Mercury Rule.” 

7
 U.S. Environmental Protection Agency (U.S. EPA). November 2015. “Summary of Executive 

Order 12866 – Regulatory Planning and Review.” http://www2.epa.gov/laws-

regulations/summary-executive-order-12866-regulatory-planning-and-review 

http://earthjustice.org/news/press/2008/court-says-epa-rule-allowing-more-power-plant-mercury-is-illegal
http://earthjustice.org/news/press/2008/court-says-epa-rule-allowing-more-power-plant-mercury-is-illegal
http://www2.epa.gov/laws-regulations/summary-executive-order-12866-regulatory-planning-and-review
http://www2.epa.gov/laws-regulations/summary-executive-order-12866-regulatory-planning-and-review
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regulating mercury. Most of the benefits are co-benefits that come from reductions in other 

pollutants such as particulate matter and carbon dioxide. Whether or not the counting of co-

benefits should be included in the presentation of a new regulation on mercury is an ongoing 

topic of debate. 

 

Estimated Costs of the MATS Regulation 

 

The EPA’s December 2011 Regulatory Impact Analysis stated that MATS would have an 

annualized cost of $9.6 billion in 2016 with annualized benefits of between $33-90 billion, as 

shown in Table 4.
8
  

 

The EPA hired a consulting firm called ICF to project compliance costs for coal-fired 

power plants. ICF used an Integrated Planning Model (IPM) to make those projections. The IPM 

is a linear programming computer model of the power sector that models details of the 

generation capacity, electricity demand, and constraints faced by each electricity generator. It 

searches for the least costly way of meeting any given electricity demand, conditional on the 

constraints – including constraints imposed by environmental regulations.  It considers a variety 

of options for complying with those regulations, including switching from coal to natural gas or 

installing new abatement technologies.  ICF used the IPM to project electricity output, energy 

prices, and emissions for the years 2015, 2020, and 2030 both for a base case without MATS and 

for a policy case with MATS.
9
 

 

Table 5 reports the projected total annual production cost of electricity for both the base 

case and the policy case. In the base case the total production cost is $144.2 billion in 2015, 

whereas in the policy case it is $153.5 billion.
10

 This net $9.4 billion increase in costs does not 

account for compliance costs for oil-fired units, as those were calculated outside of the IPM.  It 

also does not include monitoring/record-keeping costs for MATS. These additional costs are 

listed in Table 6. 

 

In calculating compliance costs for coal-fired EGUs, the IPM considered a variety of 

compliance options. Many EGUs were expected to construct new post-combustion controls such 

as Flue Glass Desulfurization (FGD) systems, Activated Carbon Injection (ACI) systems, and 

fabric filters. [3-14] These devices work by treating flue gas at the end of the generating process, 

either through chemical reaction or filtering. In addition to capturing the mercury, these 

technologies reduce sulfur dioxide (SO2) and particulates smaller than two microns (PM2.5), and 

typically reduce those pollutants by over 90%.
11

 Many of these systems were already in place 

                                                 
8
 U.S. Environmental Protection Agency (U.S. EPA). December 2011. Regulatory Impact 

Analysis for the Final Mercury and Air Toxics Standards. EPA-452/R-11-011. Available at: 

http://www.epa.gov/ttnecas1/regdata/RIAs/matsriafinal.pdf.  
9
 U.S. Environmental Protection Agency (U.S. EPA). August 13, 2015. EPA Power Sector 

Modeling. www.epa.gov/airmarkets/powersectormodeling.html  
10

 U.S. Environmental Protection Agency (U.S. EPA). 2010. EPA's IPM Base Case v.4.10. 

www.epa.gov/airmarkets/programs/ipm/BaseCasev410.html  
11

 U.S. Environmental Protection Agency (U.S. EPA). Air Pollution Control Technology Fact 

Sheet. EPA-452/F-03-034. www.epa.gov/ttncatc1/dir1/ffdg.pdf  

http://www.epa.gov/ttnecas1/regdata/RIAs/matsriafinal.pdf
http://www.epa.gov/airmarkets/powersectormodeling.html
http://www.epa.gov/airmarkets/programs/ipm/BaseCasev410.html
http://www.epa.gov/ttncatc1/dir1/ffdg.pdf
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before MATS was enacted. Other systems would only need retrofit construction to meet the 

MATS standards.
12

 

 

In addition to post-combustion controls, the IPM projected some EGUs to meet MATS 

standards through fuel switching and/or blending. Some EGUs were expected to move from coal 

to natural gas. [2-8] EGUs that burn natural gas have much lower mercury emissions than those 

that burn coal.
13

 Other EGUs are expected to switch to lower sulfur coals, which can reduce SO2 

emissions up to 85%.
14

 

 

These various compliance options come with a variety of costs, summarized in Table 5. 

The compliance costs for coal-fired units were “disaggregated into variable operating and 

maintenance (variable O&M), fixed O&M, fuel, capital, and CO2 transportation and storage 

cost.”
15

 

 

Operating & Maintenance (O&M): These have both a fixed and a variable component. 

Fixed O&M costs generally included labor costs to implement and maintain the post-combustion 

controls. Variable O&M costs included the costs for reagents, which would be used to react with 

the pollutants before entering the atmosphere. These variable costs would be dependent on both 

the quantities of electricity generated and pollutants removed. Then, there were additional costs 

for management and storage of byproducts.
16

 

 

Fuel: In total, the IPM projected fuel costs would increase by $2.7 billion from the base 

case to the policy case for the year 2015. Natural gas costs accounted for $2.4 billion of the 

increase, as both its consumption and prices were expected to rise.
17

 However since the RIA was 

written in 2011, natural gas prices have dropped by roughly 40%.
18

 This significant drop in price 

now makes fuel switching a much more attractive option for EGUs. Retrospectively, it appears 

the IPM overestimated total fuel costs.  

 

Coal accounted for another $400 million increase in total fuel costs, despite a projected 

                                                 
12

 U.S. Environmental Protection Agency (U.S. EPA). August 13, 2015. EPA Power Sector 

Modeling. www.epa.gov/airmarkets/powersectormodeling.html  
13

 Jackson Salovaara, “Coal to Natural Gas Fuel Switching and CO2 Emissions Reduction” 

(Cambridge, Massachusetts: Harvard College, 2011), 87. Available at: 

http://heep.hks.harvard.edu/files/heep/files/dp27_salovaara.pdf   
14

 U.S. Energy Information Administration. Annual Energy Outlook 2002 with Projections to 

2020. http://www.eia.gov/oiaf/archive/aeo02/coal.html  
15

 U.S. Environmental Protection Agency (U.S. EPA). Guide to IPM Output Files. 

http://www.epa.gov/airmarkets/documents/ipm/Guide_to_IPMv410_Input_and_Output_Files.pd

f  
16

 J. Edward Cichanowicz. January 2010. Current Capital Cost and Cost-Effectiveness of Power 

Plant Emissions Control Technologies. 

<http://www.publicpower.org/files/PDFs/UARGSCR_FGDFinal.pdf> 
17

 U.S. Environmental Protection Agency (U.S. EPA). 2010. EPA's IPM Base Case v.4.10.  
18

 Nasdaq. August 15, 2015. Natural Gas Price: Latest Price & Chart for Natural Gas. 

http://www.nasdaq.com/markets/natural-gas.aspx?timeframe=5y  

http://www.epa.gov/airmarkets/powersectormodeling.html
http://heep.hks.harvard.edu/files/heep/files/dp27_salovaara.pdf
http://www.eia.gov/oiaf/archive/aeo02/coal.html
http://www.epa.gov/airmarkets/documents/ipm/Guide_to_IPMv410_Input_and_Output_Files.pdf
http://www.epa.gov/airmarkets/documents/ipm/Guide_to_IPMv410_Input_and_Output_Files.pdf
http://www.nasdaq.com/markets/natural-gas.aspx?timeframe=5y
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reduction in consumption of coal.
19

 Although coal demand was expected to decrease from 

MATS as EGUs turned to natural gas, the overall price in coal was expected to rise modestly. 

The IPM projected the power sector usage of subbituminous coal, a cheaper coal, to drop by 2% 

and lignite coal to rise by 5%. [3-22] This is shown in Table 7. Therefore, coal prices would drop 

on average in spite of an overall reduction in demand for coal. 

 

Capital: As stated earlier, many EGUs were expected to comply with MATS by 

constructing new post-combustion controls or by retrofitting existing controls. The controls vary 

in costs, but generally larger EGUs had higher capital costs.
20

 

 

The IPM’s $9.4 billion estimate of costs is the difference in projected production costs 

between the MATS policy case and the base case. As such, the $9.4 billion number did not 

account for potential reductions in electricity output. The IPM projected coal-fired capacity 

would decrease from 310 GW to 305 GW in 2015 as a result of MATS. Total electricity capacity 

would decrease from 1,025 GW to 1,021 GW in 2015.
21

 Furthermore, the average retail 

electricity price was projected to increase by 3.1% in 2015 as a consequence of MATS. [3-22] 

This increase in price was also not included in the IPM’s $9.4 billion estimate.  

 

Due to the costs incurred on power plants, the RIA also included estimates of potential 

unit closures by 2015, or units that will withdraw due to their being uneconomic in their coal-

fired capacity. These withdrawing units are “older, smaller, and less frequently used generating 

units that are dispersed throughout the country” [3-17]. The results of the IPM’s projections in 

closures are summarized in Table 8. Of course the MATS will also lead to a shift in coal prices. 

The IPM, though, does not factor in a demand response from consumers with respect to 

electricity prices. Instead, as the RIA states,  “The increased retail electricity prices…would 

prompt end users to increase investment in energy efficiency and/or curtail (to some extent) the 

use of their electricity and encourage them to use substitutes” [3-33]. This demand effect would 

result in a smaller electricity price hike than estimated by the IPM, and the lower quantity 

demanded will create an unquantified amount of savings that the EPA’s RIA states will partially 

offset the cost of pollution controls and fuel switching.  The IPM’s predicted price changes are 

outlined in Tables 9 and 10. 

 

 It is also important to note that these costly abatement strategies will not affect all 

geographic supply areas evenly, nor will it have a uniform impact on the type of coal that is used. 

In terms of regional supply areas categorized in the RIA – Appalachia, Interior, West, Waste 

Coal, and Imports, only the Interior section is projected to have a positive increase in coal 

production. These results are summarized and depicted in Table 11. As for the “ranks” of coal 

categorized in the RIA – bituminous, subbituminous, and lignite, only lignite will see a positive 

increase in usage. These results are summarized in Table 7. 

 

Benefits 

                                                 
19

 U.S. Environmental Protection Agency (U.S. EPA). 2010. EPA's IPM Base Case v.4.10. 
20

 J. Edward Cichanowicz. January 2010. Current Capital Cost and Cost-Effectiveness of Power 

Plant Emissions Control Technologies. 
21

 U.S. Environmental Protection Agency (U.S. EPA). 2010. EPA's IPM Base Case v.4.10. 
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MATS benefits fall into two categories: those from reducing mercury itself, and those 

from reducing other pollutants also reduced by the efforts taken to reduce mercury.  Those non-

mercury benefits are called "co-benefits." 

 

Mercury-Related Benefits 

 

Of the $33-90 billion in total benefits from MATS, only a small fraction of them came 

directly from reductions in mercury emissions. Because many of those benefits occur far in the 

future, discount rates matter.  The Office of Management and Budget explicitly recommends 

comparing two rates: 3% and 7%.
22

 At the 3% discount rate, the annualized benefits from 

mercury reductions in 2016 were expected to be $4-6 million. At the 7% discount rate benefits 

drop to $0.5-1 million. [ES-1]  

 

In comparison, all of the MATS costs were computed at a 6.15% discount rate. The EPA 

explains the 6.15% discount rate as “an empirically-informed price of raising capital for the 

power sector” whereas the 3% and 7% rates “represent social rates of time preference.” [3-9] 

 

When EGUs emit mercury, the pollutant can enter seawater in the form of 

methylmercury. Fish that absorb methylmercury are dangerous to consume, especially for 

children or pregnant mothers. [4-4]  

 

To estimate the benefits from reducing these pollutants, the EPA focused on the “children 

exposed to recreationally caught freshwater fish.” [ES-1] The EPA did not evaluate mercury 

exposure from saltwater fish nor commercially purchased ocean fish. For saltwater fish, they 

were “unable to estimate the reduction in fish tissue methylmercury that would be associated 

with reductions in mercury deposition from U.S. EGUs.” [4-1] For commercially purchased 

ocean fish, the EPA could not attribute mercury concentration in fish to U.S. EGUs. 

 

Therefore, the EPA could only calculate direct benefits from freshwater angler 

households. An “angler” refers to a fisherman who catches fish with a simple rod and line. 

Generally, angling is practiced by recreational fishermen. 

 

 In order to assess the extent of a given individual’s exposure to mercury in freshwater 

fish, the RIA includes data from a survey that elicited information on water-based recreational 

activities. Respondents answered if they had taken a trip in the past year to a freshwater source, 

and if so, for how long, the state in which the site was located, and the nearest town or city to the 

site.    

 

 

To calculate the benefits of reducing mercury, the EPA solely considered losses in IQ 

points for children exposed to methylmercury. The EPA focused on IQ changes because it was 

simple to both quantify and monetize. [4-1] 

                                                 
22

 Office of Management and Budget. Circular A-4. September 2003. 

https://www.whitehouse.gov/omb/circulars_a004_a-4/ 
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The EPA first projected the number of pregnant mothers exposed to mercury from 

recreationally caught freshwater fish. They used 2000 Census data to collect the number of 

females aged between 15 and 44 for each of the 48 contiguous U.S. states. For each state, the 

EPA then estimated the number of pregnant women.
23

 

 

NP = NF * fs  

NP = number of pregnant women 

NF = number of females aged 15 to 44 in the tract 

fs = state-level general fertility rate (average number of live births in a year per 

1,000 women aged 15 to 44) 

 

Next, the EPA estimated the number of prenatally exposed children. To do so, the EPA 

calculated the number of angler households. The EPA assumed angler households and non-

angler households have the same proportion of pregnant women. It could then calculate the 

number of exposed children as the number of pregnant women times the share of anglers in the 

state population. 

 

NPA = NP*(NAs/Ns) 

NPA = annual number of prenatally exposed children in angler households 

NAs = state-level number of angler residents 

Ns = adult population of state s 

 

The exposed children were divided into 32 subpopulations, classified by high income/low 

income, rural/urban, distance to water, and lake/river. The EPA estimated the average daily 

mercury ingestion rate (HgI) for each subpopulation separately, denoted by the subscript n. The 

average mercury concentration in fish (CHgFC) varied for each subpopulation, but the average 

daily self-caught freshwater cooked fish consumption rate (C) was constant at 8 gm/day. 

 

HgIn = CHgFCn* C 

HgI = average daily mercury ingestion rate (μg/day) 

CHgFC = average mercury concentration in cooked freshwater fish (ppm) 

C = average daily self-caught freshwater cooked fish consumption rate (gm/day) 

 

The EPA used the daily mercury ingestion rate to estimate mercury concentration in the mothers’ 

hair (CHgH). The EPA used mothers’ hair mercury levels to measure prenatal mercury exposure, 

in accordance with previous epidemiological studies. A conversion rate of 0.08
-1

 was estimated 

from one study to convert from daily mercury ingestion rate to average mercury concentration in 

maternal hair.
24

 

 

                                                 
23

 The formulas in this subsection are detailed in Sections 4.7.2 and 4.7.3 in the RIA. All 

formulas and variables come directly from the RIA. 
24

 Swartout, J., and G. Rice. 2000. “Uncertainty Analysis of the Estimated Ingestion Rates Used 

to Derive the Methylmercury Reference Dose.” Drug and Chemical Toxicology 23(1):293-306. 

11-41 
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CHgHn = (0.08)
-1

 * (HgIn/W) 

CHgH = average mercury concentration in maternal hair (ppm) 

W = average body weight for female adults below age 45 (= 64 kg). 

 

Then the EPA converted mercury in maternal hair to IQ decreases in their exposed 

children (dIQ). A coefficient of 0.18 was estimated from an outside study.
25

 This study used a 

linear model that correlated prenatal mercury exposure with IQ decreases. It examined 

epidemiological data from the Faroe Islands, New Zealand, and the Seychelles Islands. 

 

dIQn = 0.18 * CHgHn 

dIQ = IQ decrement in exposed mother/child (IQ pts) 

 

Next, the EPA calculated the net monetary loss for each lost IQ point (VIQ). They 

estimated two monetary changes for each lost point: a decrease in lifetime earnings and a 

decrease in schooling costs. Outside studies estimated each one-point increase in IQ 

corresponded to a 1.76 - 2.379% incrase in lifetime earnings (z).
26

 
27

 The EPA calculated the 

present value of median lifetime earnings to be $555,427 (PVY) using a 3% discount rate. Each 

one-point increase in IQ also correlates with increased time spent in school (s). This value was 

estimated to range from .1007 - .131 years per point. The EPA estimated each additional year of 

schooling to cost $13,453 (PVS) using a 3% discount rate. At a 3% discount rate, each lost IQ 

point results in a lifetime loss of $8,013 to $11,859. At a 7% discount rate, each lost IQ point 

results in a lifetime loss of $893 to $1,958. 

 

VIQ = (z * PVY) – (s * PVS) 

VIQ = net loss per change in IQ point 

z = percentage change in PVY per 1-point change in IQ 

PVY = median present value of lifetime earnings 

s = years of additional schooling per 1-point increase in IQ 

PVS = present value of education costs per additional year of schooling 

 

Finally, the EPA calculated the net monetary loss from prenatal mercury exposure for 

each subpopulation. In total, the present value of these losses ranges from $0.5 million to $6.1 

million, depending on the discount rate and net loss per change in IQ point. [4-3] 

 

Vn = VIQ * dIQn 

V = present value of net loss per exposed mother/child (2006 dollars) and 

 

Concerns with Direct Benefits Calculation 
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There are a variety of concerns with the above computations, many of which the EPA 

recognizes. The EPA questions whether full-scale IQ
28

 is the best metric to quantify the effects 

of prenatal mercury exposure. It is possible that problem solving, social skills, and language 

functions could be more directly affected by mercury exposure. “Significant inverse associations 

were found…between prenatal mercury levels and neurobehavioral endpoints other than IQ.” [4-

35] This concern is especially salient with regards to learning disabilities, which are identified 

when there is a “discrepancy between IQ and achievement.” [4-35] If prenatal mercury exposure 

causes learning disabilities, then it is likely IQ will not fully reveal this cost. 

 

Furthermore, the EPA recognizes potential flaws with the lost earning approach. 

“Valuation of IQ losses using a lost earning approach has several uncertainties, including (1) 

there is a linear relationship between IQ changes and net earnings losses, (2) the unit value 

applies to even very small changes in IQ, and (3) the unit value will remain constant (in real 

present value terms) for several years into the future.” [ES-18] There are also uncertainties 

regarding the EPA’s estimates of fish consumption, mercury concentration rates, and angler 

population demographics. Finally, there may be additional costs to IQ loss besides a decrease in 

earnings. 

 

Co-Benefits 

 

The EPA expects that the steps generators take to reduce mercury emissions will also 

reduce emissions of SO2, NOx, PM2.5, CO2, and ozone. A summary of these reductions come 

with a variety of health, economic, and environmental benefits. When monetized, estimates of 

the co-benefits range from $33-90 billion, thus making up the vast majority of the MATS total 

benefits. [5-1] Table 12 summarizes the top five PM2.5 endpoints in terms of the monetized co-

benefits each would yield following the enforcement of the rule, as well as total CO2 related co-

benefits 

 

Approach 

 

The EPA computed co-benefits using a damage-function approach. The Agency 

determined a number of specific health and welfare effects that are associated with changes in air 

quality, and called these effects "endpoints." [5-9] Such endpoints included human health effects 

like reduced acute bronchitis cases as well as environmental effects such as improved visibility. 

Then, the EPA estimated the monetary value of each benefit independently. The total value of 

co-benefits is simply the sum of the values of each individual benefit. [5-9] 

 

To quantify the health impacts of MATS, the EPA followed three steps.  (1) It estimated 

the change in PM2.5 and ozone resulting from the MATS.  (2) It determined the subsequent 

change in population exposed, because improvements in air quality that take place in more 

densely populated areas are more valued.  (3) It uses dose-response functions from the 

epidemiological literature to predict changes in those "endpoints" resulting from the changes in 

population exposures. [5-10] 

 

                                                 
28
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A health impact function resulting from this process might look like the following: 

Δy = 𝑦0(𝑒
𝛽⋅Δ𝑥 − 1) ⋅ 𝑝𝑜𝑝 

where y0 is the baseline incidence rate for the health endpoint being quantified (mortality rates, 

asthma cases, etc.); pop is the population affected by the change in air quality; Δx is the change 

in air quality; and β is the effect coefficient drawn from relevant epidemiological studies. 

 

The next step was to translate the change in endpoints into dollar values. The EPA 

generally used ex ante willingness to pay (WTP) to measure each impact, meaning they 

measured how much money a person would be willing to pay to avoid a future negative health 

effect. (This is as opposed to a "willingness to accept" criterion – the amount a person would 

demand in compensation in order to accept the negative health effect.)  

 

To monetize the value of reduced mortalities, the EPA used a concept called Value for 

Statistical Life (VSL). Put simply, VSL represents the price individuals would pay for marginal 

changes in mortality risk. [5-41] The epidemiological studies they used measured WTP by 

“dividing individual WTP for a risk reduction by the related observed change in risk. For 

example, suppose a measure is able to reduce the risk of premature mortality from 2 in 10,000 to 

1 in 10,000 (a reduction of 1 in 10,000). If individual WTP for this risk reduction is $100, then 

the WTP for an avoided statistical premature mortality amounts to $1 million ($100/0.0001 

change in risk).” [5-11]  

 

One concern with these measures of WTP to avoid probabilities of mortality is that the 

WTP for each risk reduction may not be linear. WTP to reduce premature mortality by 1 in 

10,000 may be much different if the underlying baseline risk is 1000 in 10,000 (10%) than if the 

underlying risk is 2 in 10,000 (0.02%).  

 

In addition, not every benefit was calculated using WTP (e.g. hospital admissions). 

Instead, the EPA used Cost of Illness (COI) to calculate benefits. This had the advantage of 

directly computing the medical costs of a given health effect. However, COI did not account for 

pain and suffering, so these benefits may be underestimated. [5-12] 

 

Finally, the EPA had to make one last adjustment to the benefits calculation. Before the 

final MATS rule was written, the EPA used an interim rule to estimate benefits. It was from this 

interim rule that “full-scale ambient air quality modeling and air quality-based human health 

benefits assessments were performed.” [1-12] Hence, the aforementioned benefits calculations 

stem from this interim rule rather than the final rule. [5-13] adjust the results for the final rule, 

the EPA used a Benefit Per-Ton (BPT) approach. Each monetary benefit from the interim rule 

was divided by the emission reduction for both the Western U.S. and Eastern U.S. This 

converted each benefit to a BPT value. Then, these values were multiplied by the projected 

emissions from the final rule to yield the final benefits. [5-15] In other words, the co-benefits 

were simply scaled up proportionally to account for changes in the rule. 

 

Adult Premature Deaths 

 

Of all the endpoints described by the EPA, reductions in premature adult deaths account 

for over 90% of the projected benefits from the MATS. In total, the EPA expected there would 
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be 4,200-11,000 fewer premature deaths as a result of MATS. [5-95] At a 3% discount rate, the 

EPA estimated this would produce $34-87 billion of benefits. At a 7% discount rate, this would 

produce $30-78 billion of benefits. [5-96] 

 

The EPA used two epidemiological studies to arrive at the range of 4,200-11,000 fewer 

premature deaths: Pope (2002)
29

 and Laden (2006)
30

. Both studies showed overall mortality rates 

rose with each 10 μg/m
3
 in PM2.5. “Approximately 11% of the avoided premature deaths occur at 

or above an annual mean PM2.5 level of 10 μg/m
3
 (the LML of the Laden et al. 2006 study), and 

about 73% occur at or above an annual mean PM2.5 level of 7.5 μg/m
3
 (the LML of the Pope et 

al. 2002 study).” [5-9] The two studies examined the relationship between long-term exposure to 

PM2.5 and all-cause, lung cancer, and cardiopulmonary mortality. The Laden study found 

correlations between city-specific PM2.5 levels and mortality between 1979 and 1988 and then 

estimated data for later years. The Pope study examined 1.2 million people using data from the 

American Cancer Society from 1982. It then linked vital statistics and causes of death data to air 

pollution data metropolitan areas through 1998. 

 

For MATS benefit calculations, the EPA chose the VSL in accordance with the Science 

Advisory Board’s guidelines. Those guidelines are based on 26 published studies. Twenty-one of 

the 26 studies infer the VSL from the difference between market wages in risky and safe jobs, 

controlling for other job and worker characteristics. The remaining five studies are based on 

"contingent valuations" – survey questions that ask people how much they would be willing to 

pay to reduce the risk of dying. The average VSL across the 26 studies was $6.3 million in year-

2000 dollars.
31

 The EPA converted this to 2007$ and adjusted for income growth to 2016, 

because WTP to reduce mortality risk rises with incomes. These two adjustments increased the 

VSL to $8.9 million. [5-42]  

 

Other Endpoints 

 

While reduced premature mortality provided the majority of co-benefits, there were a 

variety of other human health effects that added to MATS total benefits as well. Among these are 

chronic bronchitis, non-fatal heart attacks, lost school/work days, and hospital and emergency 

room admissions. [5-96] The EPA divided hospital room admissions into respiratory admissions 

and cardiovascular admissions. [5-30] The EPA projected fewer cases of chronic bronchitis 

would provide $1.4 billion in benefits, while each of the other endpoints would provide less than 

$0.5 billion in benefits. [5-96] 
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 The EPA also estimated monetary benefits from the reduction of CO2 emissions. Benefits 

from reduced CO2 are based off of the social cost of carbon (SCC), “an estimate of the 

monetized damages associated with an incremental increase in carbon emissions in a given 

year.” [5-88] These damages include CO2’s effect on agriculture, human health, the ecosystem, 

and more. In total, these benefits amount to $0.36 billion. It is important to note that this method 

of estimation for CO2 benefits differs significantly from that of PM2.5, [5-96]  

 

Concerns 

 

There are several concerns regarding the calculation of VSL. First the wage studies that 

form most of the basis for the VSL values are typically estimated for middle-aged male workers. 

But most of the adults who die prematurely as a consequence of air pollution are elderly. Some 

studies suggest VSL peaks for middle-aged people, while others found no significant statistical 

relationship between age and WTP.
32

  Nonetheless, the EPA used the average VSL from the 26 

studies to estimate benefits from MATS. The Agency claimed “the relationship between age and 

WTP for mortality risk changes is ambiguous,” arguing for the use of a single VSL for the entire 

population.
33

  

 

The EPA has considered measuring Value of Statistical Life-Years (VSLY) in place of 

VSL. VSLY is “derived by dividing the VSL by the discounted expected number of life-years 

remaining for the average individual studied.”
34

 Instead of giving each individual’s life a uniform 

value, VSLY gives each year remaining of an individual’s life a uniform value, such that the 

present discounted sum of those uniform values, for the individual's remaining expected years of 

life, equals the VSL. If VSLY were $100,000, then an individual expected to live 30 additional 

years would have a VSL of $3 million. Using the VSLY would enable analysts to adjust benefits 

for the age of the affected population. However, the EPA did not use VSLY, citing lack of 

“published support” for the approach.
35

 

 

Finally, it is likely that many individuals benefitting from the MATS have pre-existing 

health conditions.
36

 Some studies indicate that WTP falls with declining health status, while 

others show no statistical relationship. The EPA did not adjust the VSL for health conditions, nor 

for any demographic characteristics. Resource and time constraints prevented the EPA from 

factoring these variables into the VSL calculation.
37

 

 

                                                 
32

 Ibid.  
33

 Ibid. B-5. 
34

 Robinson, Lisa A. "How US Government Agencies Value Mortality Risk Reductions", 284. 

Review of Environmental Economics and Policy 1.2 (2007): 283-299. 
35

 U.S. Environmental Protection Agency (U.S. EPA). 2010. Guidelines for Preparing Economic 

Analyses. EPA EE-0568-50. National Center for Environmental Economics, Office of Policy. 

Washington, DC. http://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0568-50.pdf/$file/EE-

0568-50.pdf 
36

 Ibid. 
37

 Ibid. B-1. 



 

 

15 

Un-quantified Benefits 

 

The EPA could not quantify or monetize a variety of health and welfare benefits. These 

include both human health effects as well as environmental effects. [5-59] In Table 4, these un-

quantified benefits are denoted by the symbol B. 

 

As noted earlier, one of the apparent shortcomings in the EPA’s quantification of 

mercury reduction benefits is the consideration only of IQ changes. Intuitively, methylmercury 

exposure can affect endpoints aside from IQ, such as motor skills, attention, and behavior. The 

EPA posits that the result is an underestimation of the true benefit yield from mercury 

regulations. Further, the National Response Center (NRC) has noted that there is uncertainty 

regarding the possibility of low levels of mercury affecting the immune and cardiovascular 

systems, and later in life the neurological system. 

 

Reducing NOx, SO2, and PM2.5 emissions results in visibility improvements. These 

particulates scatter and absorb light, making it difficult to view objects at a distance. Hence, 

reducing emissions improve road and air travel safety, and aesthetics for outdoor recreation. [5-

62] However, since “there is no analogous approach for estimating visibility benefits using the 

BPT approach”, visibility improvements could not be monetized by the IPM. [5-59] 

 

Regardless, the EPA still estimated visibility improvements from MATS could provide 

up to $1.1 billion in benefits. [5-93] The EPA based the value of visibility changes on a 

contingent valuation study that considered only the recreational benefits (Chestnut and Rowe, 

1990).
38

 The study measured WTP to protect national parks or wilderness in three regions: 

California, the Southeast, and the Southwest. Subjects were shown photographs with varying 

visibility levels and asked a series of questions designed to elicit the respondents' WTP for 

improved visibility. The EPA then extrapolated the results of the study for the general 

population. 

 

The EPA acknowledges several shortcomings in the Chestnut and Rowe study. It only 

examines the populations of five states. The photographs only showed the parks in summertime 

conditions, when visibility is worst. And because the study is old, the WTP values may not 

correspond with the values of current and future generations that will be affected by the MATS 

rule. [5-64] Despite the flaws of this particular study, however, the EPA still believes visibility 

improvements would yield significant monetary benefits. 

 

In computing co-benefits from the MATS, the EPA focused only on PM2.5 and ozone. 

The Agency did not try to monetize human health benefits from reductions in sulfur dioxide 

(SO2) or nitrogen oxides (NOx). “Due to limits in available air quality modeling, the quantified 

co-benefits of this rule consist of only PM2.5-related health co-benefits from reductions in SO2 (a 

precursor to PM2.5 formation) and direct PM2.5 and climate co-benefits from reductions in CO2.” 

[5-1] If quantified, the benefits from SO2 and NOx could prove to be substantial. The EPA’s 

                                                 
38
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Integrated Science Assessment (ISA) for SO2 found a causal relationship between short-term 

exposure to SO2 and respiratory health effects. It also “concluded that the relationship between 

short-term SO2 exposure and premature mortality was ‘suggestive of a causal relationship’.” [5-

88] The ISA found similar results for NOx. However, the studies lacked robustness, and due to 

time constraints, these benefits were not quantified in the RIA for MATS. [5-88] 

 

Finally, the EPA did not quantify a variety of ecosystem co-benefits from MATS. These 

benefits serve both the environment as well as humans. [5-66] For example, MATS would 

reduce ozone emissions, which would in turn boost crop yields and raise crop quality. [5-86] 

Additionally, ozone reductions would improve the appearance of urban ornamentals, which 

provide significant aesthetic value. [5-87] MATS would also reduce the effects of terrestrial and 

aquatic acidification, terrestrial enrichment, and ozone damage to plants. [5-68] However, the 

scale of these environmental effects remains uncertain, so the EPA did not quantify these 

benefits. 

 

Status as of Fall 2015 

 

 On November 20, 2015 the EPA issued a proposed supplemental finding in response to 

the June, 2015 Supreme Court decision.
39

 Their conclusion: “including a consideration of cost 

does not alter the EPA’s previous determination that it is appropriate to regulate air toxics, 

including mercury, from power plants.”  That finding will be open for public comment for 45 

days after being published in the federal register. 

 
  
Table 1. 
2009 U.S. Electricity Net Generation and EPA base Case Projections for 2015 (Billion kWh) 

 Historical Base Case 

 2009 2015 2020 2030 

Coal 1,741 1,982 2,002 2,027 
Oil 36 0.11 0.13 0.21 
Natural Gas 841 710 847 1,185 
Nuclear 799 828 837 817 
Hydroelectric 267 286 286 286 
Non-hydro Renewables 116 252 289 333 
Other 10 45 45 55 
Total 3,810 4,103 4,307 4,702 

Source: Regulatory Impact Analysis, Table 3-3 [p. 3-7] 
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Table 2. Generation Mix with the Base Case and the MATS, 2015 (Thousands GWh) 
 

 2009 2015 

 
Historical Base Case Policy Case 

% Change from 
Base 

Coal 1,741 1,982 1957 -1.3% 
Oil 36 0.11 0.11 3.6% 
Natural Gas 841 710 731 3.1% 
Nuclear 799 828 831 0.4% 
Hydroelectric 267 286 288 0.8% 
Non-hydro Renewables 116 252 250 -0.6% 
Other 10 45 45 0.0% 
Total 3,810 4,103 4,104 0.0% 

Source: Regulatory Impact Analysis, Table 3-6 [p. 3-16] 

 
 

Table 3. MATS Timeline 
 
1990 Clean Air Act Amendments 
Early 1990s The CAA outlines the multiyear process that the EPA must adhere to before enforcing air 

toxics emissions, including Mercury. 
December 1994 The EPA agrees to complete its “Utility Air Toxics Study” to Congress by 1998 in order to 

determine if it is “appropriate and necessary” to regulate power plants under CAA S. 112. 
If it was, the EPA would issue the regulations by November 2000. The agreement include 
that the EPA would ask for input and information from power plants to inform their 
“appropriate and necessary” determination. 

December 1997 The EPA’s findings are reported to Congress after extensive research on mercury 
emissions from power plants and other industrial sources. 

November 1998 The EPA’s “appropriate and necessary” determination deadline is extended to December, 
2000. The EPA agrees for a final regulatory proposal to be presented December 2004. 

December 2000 The EPA determines that coal- and oil-fired electric unit regulation is appropriate and 
necessary under CAA S. 112. 

January 2004 The EPA proposes a rule with two pathways to abatement; the implementation of 
maximum achievable control technology (MACT), and the establishment of a market-
based cap-and-trade program. 

April 2004 The final deadline proposal is extended to March, 2005 in order to allow public input on 
the proposed rule. 

March 2005 Final rule is issued. 
February 2008 D.C. Circuit vacated the Clean Air Mercury Rule, and removes power plants from the CAA 

list of sources of hazardous pollutants.  
February 2009 The Department of Justice, on behalf of the EPA, asks the Supreme Court to dismiss EPA’s 

request that the Court review the D.C. Circuit Court’s Vacatur of the Clean Air Mercury 
Rule (CAMR). 

March 2011 The EPA proposes the final rule discussed in this case study, replacing the Clean Air 
Mercury Rule 

Source: www.epa.gov/airquality/powerplanttoxics/history.html  
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18 

 
Table 4. Summary of EPA’s Estimates of Annualized Benefits, Costs, and Net Benefits of the 
Final MATS in 2016 (billions of 2007$) 
 

Total Costs $9.6 

Total Benefits (3% Discount Rate) (7% Discount Rate) 

 $37 to $90 + B $33 to $81 + B 

Net benefits (benefits-costs) $27 to $80 + B $24 to $71 + B 

Not all possible benefits or disbenefits are quantified and monetized in this analysis. B is the 
sum of all unquantified benefits and disbenefits. 
Source: Regulatory Impact Analysis, Table ES-1 [p. ES-2]. 

 

Table 5. Total Annual Production Cost, 2015 (billions of 2007$) 

 Policy Case Base Case Net 

Variable O&M 13.5 11.1 2.4 
Fixed O&M 47.7 45.9 1.8 

Fuel 81.5 78.8 2.7 
Capital 10.9 8.5 2.4 

CO2 Transport & Storage -0.1 -0.1 0 

Total 153.5 144.2 9.4 

Source: Regulatory Impact Analysis, p. 7-22 

 
 

Table 6. Total Costs Projected for Covered Units under MATS, 2015 (billions of 2007$) 

IPM Projection $9.4 
Monitoring/Reporting/Record-keeping $0.16 
Oil-Fired Fleet $0.06 
Total $9.6 

Source: Regulatory Impact Analysis, Table 3-16 [p. 3-31]. 

 
Table 7. 2015 Power Sector Coal Use with the Base Case and the MATS, by Coal Rank 
(TBtu) 

Coal Rank Base MATS Change 

Bituminous 11,314 11,248 -0.6% 
Subbituminous 7,736 7,554 -2% 

Lignite 849 895 5% 
Total 19,900 19,698 -1% 

Source: Regulatory Impact Analysis, Table 3-11 [p. 322] 
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Table 8. Characteristics of Covered Operational Coal Units and Additional Coal Units Projected 
to Withdraw as Uneconomic under MATS, 2015 

                     Average Capacity 

 Average Age (Years) MW Factor in Base 

Withdrawn as 
Uneconomic 

52 129 54% 

Operational 43 322 71% 

Source: Regulatory Impact Analysis, Table 3-6 [p. 3-16] 

 
Table 9. Average Minemouth and Delivered Coal Prices with the Base Case and with MATS 
(2007$/MMBtu) 
 

 2007  2015   2030  

  
Base MATS 

% Change 
from Base Base MATS 

% Change 
from Base 

Coal 
Oil 

1.27 
1.76 

1.35 
2.11 

1.39 
2.15 

2.8% 
1.9% 

1.51 
2.29 

1.56 
2.33 

3.6% 
1.7% 

Source: Regulatory Impact Analysis, Table 3-13 [p. 3-26] 

 

Table 10. 2015-2030 Weighted Average Henry Hub (spot) and Delivered Natural Gas Prices 
with the Base Case and with MATS (2007$/MMBtu) 
 

 BASE Case MATS % Change from Base 

Henry Hub 5.29 5.32 0.6% 
Delivered – Electric Power 5.56 5.60 0.6% 

Delivered - Residential 10.94 10.97 0.3% 

Source: Regulatory Impact Analysis, Table 3-14 [p.3-26] 
 

 
Table 11. 2015 Coal Production for the Electric Power Sector with the Base Case and MATS 
(Million Tons) 
 

Supply Area 2009 2015 Base 2015 MATS % Change from Base 

Appalachia 246 184 172 -6% 

Interior 129 216 236 9% 

West 553 554 537 -3% 

Waste Coal 14 14 13 -5% 

Imports - 30 30 0% 

Total 942 998 989 -1% 

Source: Regulatory Impact Analysis, Table 3-10 [p. 3-21] 
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Table 12. Estimated Economic Value of Health and Welfare co-benefits of the MATS in 2016 
(95% Confidence intervals, billions of 2007$)  
 

Endpoint       Pollutant Total, 3% [7%] 

Adult Premature Death (Pope)
a
 PM2.5  $33 

Adult Premature Death (Laden)
b
 PM2.5 $87 [$78] 

Infant Premature Death PM2.5 $0.20 

Chronic Bronchitis PM2.5 $1.40 

Non-fatal Heart Attacks PM2.5 $0.50 [$0.40] 

Hospital Admissions – 
Respiratory 

PM2.5 $0.10 

Hospital Admissions – 
Cardiovascular 

PM2.5 $0.30 

CO2 –related co-benefits CO2 $0.36 

Total  $37+B [$33+B
c
] 

a
Estimates from Pope et al. 2002 

b
Estimates from Laden et al. 2006 

c”
+B” refers to unquantified benefits 

Source: Regulatory Impact Analysis, Table ES-4 [p. ES-6] 

 


