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B. Calculating Pandemic-Related Deaths Averted by Reducing Coal-Fired Capacity

This section describes the calculations for the number of pandemic-related deaths averted by reducing coal-fired capacity that are reported in Table 3. Total excess deaths in 1918 are calculated as the difference between observed mortality in 1918 and predicted mortality in 1918 based on a city-specific linear trend regression for the period 1915 to 1925. For example, in high coal cities, all-age mortality exceeded its predicted value in 1918 (138.4 per 10,000 residents) by 40.9 percent. Given a total population of 18.9 million in high coal cities, we estimate that there were (138.4/10,000)*0.409*18,884,435 = 106,896 excess deaths in 1918 that are attributable to the pandemic. 
We rely on two different approaches to calculate the number of deaths averted. For the first approach, the estimates are calculated by multiplying the total exposed population by the change in mortality probability implied by the coefficient estimates in Table 2, col. 6. For example, in high coal cities, we calculate the number of deaths averted as follows:. 
To derive the counterfactual deaths for approach 2 we subtract the coefficient estimates from Table 2, col. 6 from the observed excess mortality in 1918 and then multiplying by the total population. The counterfactual number of pandemic deaths in high coal cities are given by the following expression: implying that the change in pandemic mortality in high coal cities is 
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Figure A.3: Electricity Capacity in 1915 and Mid-20th Century Air Pollution



(a) Coal-fired capacity (b) Hydro capacity



Notes: These figures report the residual relationship from city-level regressions that relate coal-fired
and hydro capacity in 1915 to average TSP concentrations from 1957 to 1962. The regressions control
for the logarithm of city population in 1921, manufacturing employment in 1910, and urban share in
1910. Capacity is calculated within a 30-mile radius of each city-centroid. TSP concentrations are
calculated as an unbalanced mean of annual concentrations for the years 1957 to 1962.
Sources: See Table 1.
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Figure A.4: Cities in Sample and the Location of Coal-Fired and Hydroelectric Power Plants
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Notes: This figures presents the location of 180 cities in the sample, the location of coal-fired and hydroelectric
power plants in 1915. Red and blue circles denote steam and hydroelectric power plants by quartile of capacity
(<7mw, 7-11mw, 11-18mw, >18mw).
Source: U.S. Department of Agriculture (1916).
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Figure A.5: Estimated Di↵erences in Infant Mortality by Coal-fired Capacity, 1915-1925
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Notes: This figure reports the coe�cient estimates (solid line) and 95% confidence interval (dotted line) from
event study regressions based on di↵erent versions of equation (1) in the text. The coe�cients estimates are
relative to the 1917 baseline year. The lefthand figures report the di↵erential change in log mortality in high
coal relative to low coal cities (�1t), and the righthand figures report the di↵erential change in medium coal
relative to low coal cities (�2t). Panel A reports the estimates based on regression models that include only
city fixed e↵ects, year fixed e↵ects, and geographic controls (longitude and latitude interacted with a linear
time trend and an indicator for 1918). Panel B reports the estimates based on the full set of controls from
equation (1).
Sources: See Table 1.
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Figure A.6: Estimated Di↵erences in All-Age Mortality by Coal-fired Capacity, 1915-1925
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Notes: This figure reports the coe�cient estimates (solid line) and 95% confidence interval (dotted line) from
event study regressions based on di↵erent versions of equation (1) in the text. The coe�cients estimates are
relative to the 1917 baseline year. The lefthand figures report the di↵erential change in log mortality in high
coal relative to low coal cities (�1t), and the righthand figures report the di↵erential change in medium coal
relative to low coal cities (�2t). Panel A reports the estimates based on regression models that include only
city fixed e↵ects, year fixed e↵ects, and geographic controls (longitude and latitude interacted with a linear
time trend and an indicator for 1918). Panel B reports the estimates based on the full set of controls from
equation (1).
Sources: See Table 1.











image7.emf



Table A.1: Cities with Smoke Problems and Municipal Smoke Abatement Legislation



Year Cities with Smoke Problems
1912 Large Cities with Smoke Problems



Baltimore, Boston, Bu↵alo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Indianapolis, Jersey City,
Kansas City, Louisville, Milwaukee, Minneapolis, Newark, New York, Philadelphia, Pittsburgh,
Providence, Rochester, St. Louis, St. Paul, Washington



Large Cities without Smoke Problems



Los Angeles, New Orleans, Portland, San Francisco, Seattle



Decade Cities Passing Smoke Legislation
1880-1890 Chicago, Cincinnati



1890-1900 Cleveland, Pittsburgh, St. Paul



1900-1910 Akron, Baltimore, Boston, Bu↵alo, Dayton, Detroit, Indianapolis, Los Angeles, Milwaukee, Minneapolis,
New York, Newark, Philadelphia, Rochester, St. Louis, Springfield (MA), Syracuse, Washington



1910-1920 Albany County (NY), Atlanta, Birmingham, Columbus, Denver, Des Moines, Duluth, Flint, Hartford,
Jersey City, Kansas City, Louisville, Lowell, Nashville, Portland (OR), Providence, Richmond, Toledo



Sources: Top: Flag (1912); Bottom: Stern (1982, Table III, p.45).



Table A.2: Total Suspended Particulates (TSP) Concentrations in Various Years



Year Location TSP
1912-1913 Chicago 760



1931-1933 Baltimore, Boston, Chicago, Pittsburgh, St. Louis 630



1931-1933 Bu↵alo, Cleveland, New Orleans, New York, Philadelphia 520



1931-1933 Detroit, Los Angeles, San Francisco, Washington 350



1990 US National Average 60



1980-1993 58 Chinese Cities 538



1999 Worldwide 18% urban population > 240



Sources: Eisenbud (1978); Ives et al (1936); Chay and Greenstone (2003a); Almond et al (2009);
Cohen et al (2004).
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Table A.3: Correlates of Coal-fired and Hydro Capacity in 1915



Dependent Variable:
Log(Coal-fired Capacity) Log(Hydro Capacity)



Log population, in 1921 -0.174*** 0.103
(0.044) (0.076)



Fraction urban -0.060 0.600
(0.497) (0.642)



Fraction white -0.663 0.437
(0.419) (0.824)



Fraction foreign born 2.083*** 0.642
(0.667) (0.898)



Log manufacturing 0.322*** -0.015
employment (0.057) (0.086)



Manufacturing payroll 0.013 -0.022
per worker, in 1900 (0.020) (0.023)



Log infant mortality rate, -0.124 0.130
in 1915 (0.126) (0.206)



Tercile of residential coal 0.305*** -0.399***
per capita, in 1918 (0.094) (0.124)



Observations 180 180
R-squared 0.57 0.13



*** = significance at the 1 percent level.
** = significance at the 5 percent level.
* = significance at the 10 percent level.
Notes: This table reports the coe�cient estimates from city-level regressions for
coal-fired and hydro capacity in 1915. Unless otherwise indicated, explanatory
variables are from 1910. Robust standard errors are reported in parentheses.
Sources: See Table 1.











image1.emf



A Appendix



A.1 Figures and Tables



Figure A.1: Case-fatality Rate from Influenza and Pneumonia by Age
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Notes: Based on surveys conducted by the United States Public Health Service in 12
localities in 1918-1919 and 14 localities in 1928-1929.
Source: Collins (1930).
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Figure A.2: Electricity Capacity and Total State Coal Consumption in 1917



(a) Coal-fired capacity (b) Hydro capacity



Notes: These figures report the relationship between the logarithm of coal-fired capacity, hydro capacity,
and total coal consumption at the state level in 1917.
Source: Authors’ calculations based on U.S. Geological Survey (1917) and U.S. Census Bureau (1920).











