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Demonstration of Mortality Damage Computations.
The calculation of premature mortality damages assumes the following functional relationship between ambient concentration of PM2.5 and mortality risk which is derived from the epidemiological studies (Pope et al., 2002; Dockery et al., 1993; Krewski et al., 2009; Lepeule et al., 2012) commonly used by the USEPA (1999; 2011a) and other researchers in this area. (See page 2-7 of the technical appendix to USEPA 2011a.)

where: VSL = value of a statistical life ($)
	Popc,t,a = population in county (c), at time (t), in age cohort (a).
	Pc,t = concentration of PM2.5 in county (c), at time (t)
	Mc,t,a = baseline mortality rate in county (c), at time (t), in age cohort (a).
	  = statistically estimated parameter from epidemiological study.

The term within the inner parentheses calculates the fraction of extant mortality risk due to exposure to PM2.5. This is then multiplied by baseline risk, by age cohort, county, and time period. Post multiplication by the population estimate, by age, county, and time period converts to number of deaths. Scaling by the VSL translates this measure to monetary units. Mortality rate data (provided by CDC) and population data (provided by the U.S. Census) are available by age-cohort and county of residence. The VSL is applied uniformly across all populations regardless of income, race, or gender. This is a strong assumption but one that is commonly made in this field. 



Tables.
Table A.1: Sensitivity Analysis: Benefit Cost Ratio for FGD Units Installed Between 2005 and 2011.
	
State
	Default
	
State
	Roman 
	
State
	$2M 
VSL

	DE
	33
	DE
	53
	DE
	13

	VA
	32
	VA
	51
	VA
	13

	WV
	27
	ND
	47
	ND
	12

	PA
	27
	WV
	43
	PA
	11

	MI
	27
	PA
	43
	WV
	11

	MD
	26
	MI
	43
	MI
	11

	OH
	26
	OH
	41
	MD
	10

	KY
	25
	MD
	41
	OH
	10

	IN
	24
	KY
	39
	KY
	10

	ND
	23
	IN
	37
	IN
	9


All simulations employ high abatement cost assumptions.

Table A.2: Sensitivity Analysis: EVA growth with and without new FGD units.
	State
	
Default
	State
	
Roman
	State
	$2M
VSL

	WV
	1.20
	WV
	1.95
	WV
	0.45

	KY 
	0.25
	KY
	0.41
	IN
	0.10

	IN
	0.25
	IN
	0.40
	KY
	0.10

	PA 
	0.21
	PA
	0.34
	PA
	0.08

	OH
	0.15
	ND
	0.31
	ND
	0.07

	ND
	0.15
	OH
	0.24
	OH
	0.06

	AL
	0.14
	AL
	0.22
	MD
	0.05

	MD
	0.13
	MD
	0.21
	AL
	0.05

	GA
	0.13
	GA
	0.20
	GA
	0.05

	NC
	0.11
	NC
	0.17
	NC
	0.04






Table A.3: State GDP, GED, EVA Levels in 2005 and 2008.
	
	2005
	2008

	State
	GDP
	GED
	EVA
	GDP
	GED
	EVA

	West Virginia
	42.4A,C
	9.5
	33.0
	44.0
	6.6
	37.4
(35.8)B

	Indiana
	216.1
	23.2
	192.9
	216.0
	16.7
	199.3
(197.1)

	Kentucky
	118.2
	12.5
	105.7
	119.0
	8.6
	110.4
(109.4)

	Ohio
	395.6
	35.4
	360.2
	380.0
	24.2
	355.8
(352.8)

	North Carolina
	308.5
	16.7
	291.8
	322.0
	9.6
	312.4
(310.5)

	Alabama

	127.6
	9.3
	118.2
	131.0
	7.2
	123.8
(123.3)

	Georgia 
	316.0
	14.9
	301.1
	322.0
	13.4
	308.6
(307.8)

	Pennsylvania
	434.2
	34.8
	399.4
	452.0
	30.8
	421.2
(420.3)

	Virginia
	294.3
	11.0
	283.3
	299.0
	7.9
	291.1
(290.6)

	Iowa
	106.6
	5.8
	100.7
	109.0
	3.5
	105.5
(105.3)

	Total
(20 States)
	4,704
	244
	4,461
	4,930
	174
	4,753
(4,740)


A = All values expressed in billions real ($ 2000)
B = EVA computed using “no-scrub” counterfactual. Abatement costs calculated at high cost case and then added to GDP.
C = GDP, GED, and EVA reflect all sector output and emissions for each state economy.

Table A.4: State GDP, GED, EVA Levels in 2008 and 2011.
	
	2008
	2011

	State
	GDP
	GED
	EVA
	GDP
	GED
	EVA

	West Virginia
	44.0A,C
	6.6
	37.4
	52.0
	3.2
	48.8
(46.7)B

	Pennsylvania
	452.0
	30.8
	421.2
	483.9
	17.0
	466.9
(461.8)

	North Dakota
	25.5
	2.1
	23.4
	31.6
	2.5
	29.1
(28.9)

	Kentucky
	119.0
	8.6
	110.4
	129.8
	7.0
	122.8
(121.6)

	Maryland
	213.0
	8.2
	204.8
	228.4
	4.7
	223.6
(221.8)

	Alabama
	131.0
	7.2
	123.8
	133.1
	5.3
	127.8
(126.8)

	Georgia
	322.0
	13.4
	308.6
	322.4
	8.6
	313.8
(311.9)

	Missouri
	195.0
	7.3
	187.7
	201.9
	7.0
	194.9
(194.2)

	Michigan
	298.0
	11.2
	286.8
	313.7
	8.4
	305.3
(304.6)

	Ohio
	380.0
	24.2
	355.8
	405.9
	20.9
	385.0
(384.3)

	Total
(30 States)
	7,920
	264
	7,660
	8,060
	210
	8,054
(8,036)


A = All values expressed in billions real ($ 2000)
B = EVA computed using “no-scrub” counterfactual. Abatement costs calculated at high cost case and then added to GDP.
C = GDP, GED, and EVA reflect all sector output and emissions for each state economy.








Table A.5: Costs and Benefits of Abatement from FGD Adoption between 2005 and 2008: Ten States with Largest Benefit-Cost Ratio.
	State
	Low Cost
Case
	High Cost
Case
	GED
	GED
No Scrub
	Total
Benefit
	B/C
(1)
	B/C
(2)

	VA
	7
	17
	608
	1,150
	541
	81
	32

	WV
	25
	62
	73
	1,800
	1,720
	70
	28

	PA
	15
	36
	1,260
	2,180
	920
	63
	25

	OH
	51
	126
	1,250
	4,400
	3,160
	62
	25

	IN
	39
	97
	1,870
	4,130
	2,260
	58
	23

	KY
	18
	47
	1,170
	2,250
	1,070
	59
	23

	MA
	0
	0
	313
	318
	4
	52
	21

	GA
	17
	43
	2,380
	3,260
	880
	51
	20

	MN
	5
	18
	22
	324
	301
	55
	17

	IA
	4
	11
	117
	301
	184
	43
	17

	Total
(20 States)
	274
	751
	10,420
	24,260
	13,840
	52
	20



A = All values expressed in millions of real $2000.
(1) = Benefit cost ratio computed with low cost case.
(2) = Benefit cost ratio computed with high cost case.








Table A.6: Costs and Benefits of Abatement from FGD Adoption between 2008 and 2011: Ten States with Largest Benefit-Cost Ratio.
	State
	Low Cost
Case
	High Cost
Case
	GED
	GED
No Scrub
	Total
Benefit
	B/C
(1)
	B/C
(2)

	NJ
	1A
	3
	24
	131
	107
	98
	39

	DE
	0
	0
	154
	161
	7
	84
	33

	VA
	3
	7
	257
	484
	227
	81
	32

	OH
	10
	24
	2,080
	2,830
	742
	76
	31

	NC
	12
	30
	132
	1,030
	903
	75
	30

	IN
	2
	4
	42
	163
	121
	70
	28

	PA
	77
	192
	1,090
	6,350
	5,260
	68
	27

	MI
	11
	28
	661
	1,420
	763
	67
	27

	WV
	33
	83
	166
	2,400
	2,240
	67
	27

	KY
	18
	44
	295
	1,480
	1,190
	67
	27

	Total
(30 States)
	344
	892
	8,700
	28,470
	19,770
	57
	22



A = All values expressed in millions of real $2000.
(1) = Benefit cost ratio computed with low cost case.
(2) = Benefit cost ratio computed with high cost case.


Table A.7: Growth Rates of GED, EVA, and GDP between 2005 and 2008.
	
State
	GDP
	GED
	GED
No Scrub
	EVA
	EVA –
EVA
No Scrub

	West Virginia
	0.92A,C
	-8.71
	-3.23
	3.23
(2.07)B
	1.17

	Indiana
	-0.01
	-7.93
	-4.96
	0.83
(0.55)
	0.27

	Kentucky
	0.17
	-8.93
	-6.20
	1.09
(0.86)
	0.24

	Ohio
	-1.00
	-9.07
	-6.25
	-0.31
(-0.52)
	0.21

	North Carolina
	1.08
	-13.03
	-8.62
	1.72
(1.57)
	0.16

	Alabama
	0.67
	-6.26
	-4.54
	1.16
(1.05)
	0.10

	Georgia
	0.47
	-2.59
	-1.03
	0.62
(0.55)
	0.07

	Pennsylvania
	1.01
	-3.00
	-2.28
	1.34
(1.29)
	0.05

	Virginia
	0.40
	-7.79
	-6.26
	0.68
(0.63)
	0.05

	Iowa
	0.57
	-12.11
	-10.97
	1.17
(1.13)
	0.04

	Total
(20 States)
	1.16
	-8.11
	-6.33
	1.60
(1.53)
	0.07


	
A = All values annualized rates of growth (%) computed using formulae in 4a 4b, 4c. 
B = EVA computed using “no-scrub” counterfactual.
C = GDP, GED, and EVA reflect all sector output and emissions for each state economy.




Table A.8: Growth Rates of GED, EVA, and GDP between 2008 and 2011.
	
State
	GDP
	GED
	GED
No Scrub
	EVA
	EVA –
EVA
No Scrub

	West Virginia
	4.24A,C
	-16.72
	-4.81
	6.86
(5.65)B
	1.20

	Pennsylvania 
	1.72
	-13.81
	-7.75
	2.61
(2.33)
	0.28

	North Dakota
	5.48
	3.44
	6.24
	5.66
(5.42)
	0.24

	Kentucky
	2.19
	-4.91
	-1.11
	2.68
(2.44)
	0.24

	Maryland
	1.76
	-12.84
	-4.99
	2.22
(2.01)
	0.21

	Alabama
	0.40
	-7.52
	-3.23
	0.80
(0.61)
	0.19

	Georgia
	0.03
	-10.52
	-5.76
	0.42
(0.27)
	0.15

	Missouri
	0.87
	-1.07
	1.22
	0.94
(0.86)
	0.08

	Michigan
	1.29
	-7.02
	-4.97
	1.58
(1.52)
	0.06

	Ohio
	1.66
	-3.60
	-2.75
	1.99
(1.95)
	0.05

	National
	1.08
	-5.78
	-3.58
	1.27
(1.21)
	0.06


A = All values annualized rates of growth (%) computed using formulae in 4a 4b, 4c. 
B = Values in parenthesis report growth of EVA computed using “no-scrub” counterfactual.
C = GDP, GED, and EVA reflect all sector output and emissions for each state economy.






Figures.
Figure A.1: Share of monetary benefits from FGD installation accruing within state: 2008 – 2011.
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Figure A.2: Benefits of FGD Installation (per capita): 2011
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