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1.  Introduction 

In his book Wealth and Welfare (1912), A.C. Pigou discussed "uncompensated services" that are 

rendered to others, a line of thought that evolved into today's notion of externalities.  In a famous 

passage often thought to represent a kind of proto environmental economics, he gave the following 

examples: 

uncompensated services are rendered when resources are invested in private parks 
in cities; for these, even though the public is not admitted to them, improve the air 
of the neighbourhood.  The same thing is true—though here allowance should be 
made for a detriment elsewhere—of resources invested in roads and tramways that 
increase the value of the adjoining land….  It is true, in like manner, of resources 
devoted to afforestation, since the beneficial effect on climate often extends beyond 
the borders of the estates owned by the person responsible for the forest.  It is true 
also of resources invested in lamps erected at the doors of private houses, for these 
necessarily throw light also on the streets.  It is true of resources devoted to the 
prevention of smoke from factory chimneys:  for this smoke in large towns inflicts 
a heavy uncharged loss on the community, in injury to buildings and vegetables, 
expenses for washing clothes and cleaning rooms, expenses for the provision of 
extra artificial light, and in many other ways.  (Pigou 1912 159) 

Pigou surely had England's smoky cities like London and Manchester in mind, but it appears that 

he had contemporaneous American counterparts thinking along somewhat similar lines.  Indeed, 

when he later expanded his book and retitled it The Economics of Welfare, Pigou cited as evidence 

a report from Pittsburgh, PA which had quantified the economic costs of smoke, a report from 

about the same time he originally published this passage (Pigou 1920 160). 

This report, published by John O'Connor in 1913 and titled The Economic Cost of the 

Smoke Nuisance to Pittsburgh (O'Connor 1913a), sought to estimate the "economic cost chargea-

ble" to smoke and soot.  It was part of a series of Smoke Investigations in the city.  Those investi-

gations, in turn, were just one wave in series of surveys and reports about the city.  Just five years 
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earlier, the famous Pittsburgh Survey had documented poor living conditions, criticizing political 

and business leaders and calling for reform.  In response, those leaders conducted a series of their 

own surveys and studies.  Both leveraged Progressive Era social science in the name of civic im-

provement.  But the latter focused on economic conditions in the city, including the cost of living 

and quality of life, and the extent to which they put the city at a disadvantage relative to its com-

petitors.  Surprisingly, perhaps, investigators pointed to smoke as the number one economic factor 

that the city had to address. 

To our knowledge, this early research on the economics of smoke has been unexplored in 

the historical literature.  In this paper, we summarize it and situate it in the context of Progressive 

Era intellectual movements, the Conservation Movement more specifically, and Pittsburgh's par-

ticular social context.  Reading the Smoke Investigations in this context, we find a particularly 

American source for the future evolution of environmental economics.  Coming at the same time 

as Pigou's own writing, it suggests the existence of parallel developments that cannot all be 

grouped together under a "Pigouvian" umbrella. 

2.  Pittsburgh:  The Smoky City 

Pittsburgh is strategically located in Western Pennsylvania at the confluence of the Allegheny and 

Monongahela Rivers, where they form the Ohio River, which in turn flows to the Mississippi.  The 

French established Fort Duquesne at this strategic confluence in 1754.  After the French burned it 

in retreat, the British built Fort Pitt on the site, completing construction in 1761.  By the eve of the 

revolutionary war, the British fort found itself amidst a growing civilian township. Initially a center 

for boatbuilding, by the early 1800’s iron and glass production were becoming increasingly im-

portant for the region’s economy.  Over the course of the century, geographical advantages in 

access to key coal deposits, helped to cement Pittsburgh’s dominance in the production of steel. 

The iron- and steelmaking industries, which became so much a part of Pittsburgh's identity, 

involve first smelting iron ore in a blast furnace using charcoal or coke, to extract pig iron.  As pig 

iron is very brittle, in a second stage it is refined in a puddling furnace to burn away carbon, making 

stronger wrought iron, again using coal as a fuel.  In the mid-19th century, some of this wrought 

iron would have been used in that form (essentially a substitute for steel), and some would have 

been further refined into steel in a third step.  Around 1850, William Kelly and Henry Bessemer, 

working independently in Pittsburgh and Sheffield respectively, invented a new process by which 
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pig iron could be refined directly into steel, by blasting air into the molten iron to react with im-

purities and separating them off as slag. 

The Bessemer process, along with the demands of the civil war, further spurred industrial 

output in Pittsburgh.  Around the same time, the process of iron smelting switched from using 

wood-based charcoal to coal-based Coke.  Bituminous coal fields, located less than 50 miles south 

of Pittsburgh in Connellsville, yielded large quantities of coal that was ideally suited for coking.  

Coke was produced by burning the coal in an oven, to expel water, sulfur, and hydrocarbons, 

leaving behind a solid residue of fixed carbon and ash.  The Connellsville coal was the best in the 

world for this process, as it had few impurities but contained enough gas to ignite the coal and 

leave behind a porous product.  Initially, this coking was performed in beehive ovens (with their 

characteristic domed shape).   

At the turn of the 20th century, more than 10 million tons of coke was being produced in 

the Connellsville area annually.  Coke production was also occurring in Pittsburgh proper.  The 

Jones & Laughlin (J&L) Works, in Pittsburgh's Hazelwood neighborhood, had the largest concen-

tration of beehive coke ovens in the world, with some 1500 ovens producing nearly 750,000 tons 

of coke annually (Figure 1).  The J&L coke works was part of a larger facility that straddled some 

thirty city blocks on both sides of the Monongahela River (Tarr 1994, Hersh 1995).  Figure 2 

shows the growth in foundries and mills in Pittsburgh over time.  It presents snapshots of mill 

locations at four time periods.  Although visually the change from 1850-1880 to 1880-1920 does 

not look large, the immense J&L Works are indicated by the new dots at the bend of the Monon-

gahela (in the lower right quadrant). 

The beehive ovens may have been economically efficient for the times, but contemporaries 

saw them as inefficient in their utilization of resources, as they wasted a great deal of by-products.  

One retrospective study suggested that the 53m tons of coal processed into coke could produce 

530b cf of gas, 400m gallons of coal tar, 150m gallons of light oil, and 600,000 tons of ammonium 

products (Schurr and Netschert 1960).  Over the first quarter of the 20th century, in tandem with 

the growth of markets for these products, beehive ovens were replaced by the more efficient by-

product ovens which captured these products, thereby reducing pollution (Tarr 1994). 

All this coking, iron smelting, and steel making generated a great deal of smoke and soot, 

earning Pittsburgh the sobriquet, "the Smoky City."  As early as 1807, a travel book commented 
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that "the great consumption of coal abounding in sulphur, and its smoke condensing into a vast 

quantity of lamp black, gives the outside of the houses a dirty and disagreeable appearance, even 

more than the most populous towns of Great Britain…," and many similar quotes from the early 

19th century have been collected (O'Connor 1913b 352).  Most vividly, James Parton, and English-

born American author, made the following observation in The Atlantic Monthly about his visit in 

1868: 

The entire space lying between the hills was filled with blackest smoke, from out 
of which the hidden chimneys sent forth tongues of flame, while from the depths 
of the abyss came up the noise of hundreds of steam-hammers .… It is an unprofit-
able business, view-hunting; but if any one would enjoy a spectacle as striking as 
Niagara, he may do so by simply walking up a long hill to Cliff Street in Pittsburg, 
and looking over into hell with the lid taken off. 

"Hell with the lid off," indeed.  The smoke and soot consisted of lampblack carbon (used as pig-

ment), tar, various acids of sulfur, ash, ammonia, and arsenic and other toxics (Benner and O'Con-

nor 1913). 

Based on raw data from the Smoke Investigations, we have calculated in a companion 

paper that in 1910-12, the average soot-fall in Pittsburgh was 81 tons per square mile per month 

(or 0.34 kg/m2/year), a figure which grew to 141 t/mi2/mo (0.59 kg/m2/yr) in 1916-23 before falling 

again (Banzhaf et al. 2022a,b).  To place them in perspective, we have calibrated these figures to 

modern measures of total suspended particulate pollution (TSP), using later data when modern 

monitors operated close in time to later soot-fall studies.1  Based on that calibration, Pittsburgh's 

air in the first quarter of the 20th century probably had TSP levels on the order of 300 to 500 μg/m3, 

vs. roughly 30 today.  These levels appear comparable to those in London during the same period, 

though somewhat lower than London's of the late 1800s, when they were closer to 600 μg/m3 

(Brimblecombe 1987). 

Perhaps surprisingly, Pittsburghers had mixed feelings about all this smoke and soot 

(O'Connor 1913b, __other cites).  On one hand, they took pride in the sheer accomplishment of it 

all.  They also associated it with jobs for hardworking men, building America's industrial might.  

                                                 
1 Specifically, we took 1950-59 sootfall readings and extrapolated the trend out to 1970.  We then took a 
ratio of that figure to 1970 TSP readings in Pittsburgh to find an adjustment factor.  This procedure would 
not pass scientific peer review but it provides a reasonable gauge for comparison. 
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On the other hand, they were well aware of the nuisances it caused. 

Courts and policy makers were aware too.  Although they were rare, when lawsuits were 

brought, courts found beehive coke plants liable for damages, finding that they were not a part of 

the "natural and necessary use of land."  However, they did not issue injunctions, reasoning that 

the social value of coking was too high.  As early as 1869, Pittsburgh adopted an ordinance banning 

the beehive ovens within the city limits, although the ban appears never to have been enforced and 

the number of ovens continued to grow.  Later, in 1892, a further ordinance required smoke control 

devices and/or higher chimneys and attempted to zone off certain sections of the city.  Still further 

attempts at tougher ordinances between 1895 and 1907 were rejected by state courts as exceeding 

the city's delegated powers (O'Connor 1913b, Tarr 1994).  Frustration with these failed efforts 

helped spur the Smoke Investigations and related work about the city's smoke problem. 

3.  Pittsburgh:  A City Surveyed 

Pittsburgh's Smoke Investigations were but the last of a series of social work and planning studies 

in the city over a five-year period, including the Pittsburgh Survey, the Men and Religion Forward 

surveys, investigations in preparation of an urban plan, and an Economic Survey.2  The most prom-

inent of these was the Pittsburgh Survey.  In 1906, Alice B. Montgomery, the chief probation 

officer of Allegheny County's juvenile court, wrote Paul Kellogg, editor of New York's Charity 

magazine, about the possibility of commissioning a study to raise awareness about the city's living 

conditions.  Kellogg responded enthusiastically.  With funding from the Russell Sage Foundation, 

Kellogg formed a coalition that included local grassroots supporters organized by Pittsburgh's set-

tlement house and others, leading national activists such as Florence Kelley and Robert A. Woods, 

and the expertise of such leading social scientists as John R. Commons. 

The Social Survey had important precedents, including Charles Booth's Life and Labour 

of the People in London, research by Kelley at Chicago's Hull House, and W.E.B. Du Bois's Phil-

adelphia Negro, as well as in the muckraking journalism of Upton Sinclair, Ida Tarbell, and others.  

However, Kellogg wanted to distance his survey from the muckrakers, preferring a cooperative 

approach that didn't make local enemies.  The survey's sponsors at the Russel Sage Foundation 

                                                 
2 For background on Pittsburgh's social survey and the social survey movement, see Chambers (1971), 
Bulmer et al. (1992), Greenwald and Anderson (1996), Bateman (2001), and Nadal (2019).  Hays (1964) 
gives an overview of the civic reform movement in Pittsburgh circa 1910. 
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agreed, stating they wanted to inform the civic leaders of Pittsburgh, not humiliate them (Anderson 

and Greenwald 1996, Bulmer 1996, Turner 1996). 

Accordingly, much of the survey reflected middle- to upper-class anxieties about the dele-

terious effects of Pittsburgh's urbanization and industrialization, in at least two ways.  One was the 

way it weakened family life, especially when judged by middle class norms.  Family life was 

weakened by the need for married women and high-school aged children to work in the formal 

labor market or to take in boarders; the long 12-hour days that working men put in, and the cost 

borne by families when their man suffered an industrial accident (Bulmer et al. 1992 1-2, Kleinberg 

1996).  The costs of these accidents were represented vividly by Crystal Eastman's image of "The 

Puddler."  Figure 3 shows the original artwork juxtaposed against her version, in which she shows 

the range of compensation given for the loss of various body parts, all anchored on zero.  The 

figure depicts clearly the relationship between the labor market and family life.  Despite Kellogg's 

intentions, much of this work was accompanied by a strident indictment of corporate mistreatment 

of labor, which appalled many civic leaders (Bauman and Spratt 1996). 

The Pittsburgh survey also reflected middle- to upper-class concerns through the lens of 

the City Beautiful movement, represented locally by the Civic Club of Allegheny County (CCAC), 

recently founded in 1895.  The City Beautiful movement tapped into the related Sanitary Move-

ment, which was centered on the belief in the environmental cause of disease, or "filth theory of 

disease," that tuberculosis, typhoid and other diseases were carried by noxious miasmas.  The San-

itary Movement was widely accepted and championed by the American Public Health Association, 

National Board of Health, and other organizations, giving impetus to clean up America's cities 

(Tarr 1984).  CCAC and other civic leaders had their work cut out for them.  They were not un-

founded in their emphasis on the need for cleaner water, for Pittsburgh had one of the highest rates 

of typhoid in the country, at nearly 10x the rate of most other northern cities (Tarr 1996). 

The City Beautiful movement extended this logic to the entire aesthetic landscape of a city.  

Not unlike James Q. Wilson's "broken windows" theory of some 75 years later, it believed in a 

kind of "moral environmentalism," according to which the visual blight of urban and physical 

decay as well as the ingestion of noxious air and water pollute both mind and body, leading to 

crime, juvenile delinquency, labor violence and epidemic disease.  In contrast, clean, attractive 

cities are morally uplifting, healthy for body, mind, and soul alike (Schultz 1989 112-4, Bauman 
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and Spratt 1996, Tarr 1996).   

Although the City Beautiful movement was popular, others found some of its more aes-

thetic and feminine aspects frankly embarrassing.  They wanted to take a more scientific and ob-

jective approach to urban planning.  Leaders of this alternative model of urban renewal aligned 

themselves with the Conservation Movement led by Gifford Pinchot and represented in economics 

by Richard Ely.3  Borrowing that movement's motto of "wise use" of natural resources, they sub-

stituted the City Useful for the City Beautiful (Bauman and Spratt 1996).4 

Along these lines, Charles M. Robinson, a city planner from Rochester, NY, wrote a Pitts-

burgh Survey report besetting the city's smoke, narrow and congested streets, outdated civic build-

ings, and inadequate parks and playgrounds.  Parks and playgrounds were necessary as defenses 

against idleness and to keep children off the streets, with its twin threats of traffic and temptation 

(Robinson 1909; Bauman and Spratt 1996, Tarr 1996).  Robinson introduced his piece by stating 

that, 

In studying the civic improvement possibilities of Pittsburgh, one is impressed by 
a curious mingling of antagonistic conditions.  A wonderful natural picturesqueness 
is contrasted with the utmost industrial defilement, smoke and grime and refuse 
pervading one of the finest city sites in the world. (801) 

However, despite this opening acknowledgement of Pittsburgh smoke problem, the bulk of Robin-

son's essay addressed other issues, such as affordable housing, traffic, and open space, perhaps 

because those were more within his purview as an urban planner.  This general line of inquiry, 

which was focused on Pittsburgh's urban environment, was favored by Kellogg and Pittsburgh's 

civic leaders.  It also tapped into the concerns of the moment, as crippling floods had just hit the 

city in 1907, shutting down roads, electricity, and steel mills, and putting many temporarily out of 

                                                 
3 Hays (1959) gives an overview of the Conservation Movement and what he calls the "gospel of efficiency" 
that it espoused.  Banzhaf (forthcoming) discusses its connection to Ely and other economists and to the 
development of environmental economics. 
4 This move was part of a trend toward the language of objectivity, a trend which was to accelerate in the 
1920s (Smith 1994, Turner 1996, Hawley 1990).  For example, the Laura Spelman Rockefeller Memorial 
(now known as the Rockefeller Foundation) helped displace purposive social science, mixed with social 
work, with a more "pure" scientific approach.  Typifying this trend, when Wesley Clair Mitchell founded 
the National Bureau of Economic Research (NBER), he forbad policy recommendations and insisted that 
the research speak for itself.  His vision could not have been more different from Richard Ely's and John R. 
Commons's for the American Economic Association, which they began some 30 years earlier as an organ-
ization of social change (Bateman 1998, Bateman and Kapstein 1999). 
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work (Bauman and Spratt 1996).   

These concerns carried into post-survey political movements.  Pittsburgh's press, including 

the Post and the Gazette-Times, attacked the city's polluting smokestacks and traffic-congested 

streets, but it refrained from going after labor practices (Post 1910).  Likewise, the city's political 

leaders capitalized on the momentum, increasing the number of sanitary inspectors and smoke 

inspectors, establishing a typhoid commission, creating an umbrella social welfare organization, 

and establishing a permanent civic improvement commission. 

Finally, in January 1909, just before the end of his term, Mayor George Guthrie requested 

the Pittsburgh Civic Commission respond to the survey's recommendations.  Henry D.W. English, 

an insurance company executive and head of the Chamber of Commerce, led the commission's 

effort.  Other business leaders, such as H.J. Heinz, were also involved.  The commission subdi-

vided into some fourteen committees tasked with formulating plans by which "evils can be re-

moved" and improvements made on the basis of community consensus.  The commission's activ-

ities culminated in the hiring of Frederick Law Olmsted, Jr. to develop a city plan.   

In early 1911, Olmsted released a preliminary report, Pittsburgh Main Thoroughfares and 

the Down Town District (Olmsted 1911).  Two aspects of this report are notable from the outset.  

First, it opens, almost in media res, with a statement about the connection between Pittsburgh's 

land use and its cost of living:   

Delays and congestion of traffic . . . add to the expenses of manufacturers, the costs 
borne by wholesale merchants, and the prices charged consumers by retail dealers; 
in short inadequate traffic facilities in Pittsburgh, as in other cities, add to the cost 
of doing business and of living.  (Olmsted 1911 xiii) 

Additionally, the reported noted that some 25% of the hilly city was on a grade probative of houses 

and streets.  Consequently, the city had to "exercise greater ingenuity and foresight" than others, 

in order to increase the supply of its available land and decrease housing costs. 

Second, Olmsted situated his report in the context of the national Conservation Movement.  

Pinchot, the movement's most famous spokesperson, had emphasized the conservation of for-

estland and other natural resources associated with rural areas.  Rather than preserve wild land-

scapes, Pinchot wanted to develop those resources to the utmost for human use, but to use them 
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wisely, with minimal waste, so they would last as long as possible.  Pivoting from Pinchot's appli-

cation of this logic to rural resources, Olmsted noted that cities faced similar issues. 

By offering solutions for the above and many other similar problems this report 
demonstrates that practical city planning—or better, replanning—is part of the 
world-wide conservation movement.  City planning is municipal conservation.  
Pittsburgh, like other cities and to a greater extent than most of them, faces the 
problem of using her financial and territorial resources to the utmost.  The "utmost" 
means making these resources go the furthest in securing ample streets for trans-
portation and traffic, and easy communication between all parts of the city; in 
providing for the cheap distribution of food, fuel and clothing; in making all resi-
dence districts as nearly as possible equally healthful, un-congested, and provided 
with trees and yards; in establishing for all residents public accommodations for 
recreation and leisure; and in maintaining and developing adequate districts for re-
tail and wholesale trade, manufacture and commerce.  (Olmsted 1911 xv) 

Thus, the city's resources had to be squeezed to obtain the most efficient outcomes, but these out-

comes included a broad view of what constituted human welfare.  Beyond a narrow and crass 

materialism, it included human health, recreation, and green space.  All would "contribute to the 

economy, convenience, practicability and attractiveness of Pittsburgh's development and growth" 

(xv).  Although higher taxes would be required, such taxes would not actually increase the cost of 

living if they were used wisely, as in that case they would actually increase the overall standard of 

living. 

With these "ends in view," Olmsted and his team outlined future work on the city's plan, 

divided into the following topics (Olmsted 1911 xv): 

 Steam Railroads 

 Water Transportation 

 Electric Railroads 

 Street Systems 

 Public Lands and Buildings 

 Water System 

 Sewerage System 

 Control over Developments on Private Property 

 Smoke Abatement 

 Building Code 

Thus, transportation improvements and environmental improvements, including better access to 

clean drinking water and smoke abatement, were all part of a coherent plan to decrease the city's 
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cost of living and to improve its economic development and growth.   

Unfortunately for Olmsted and his team, the city's 1911 elections put a speed bump in their 

plans.  Mayor Guthrie, who had set the project in motion, was not running for re-election.  Instead, 

William Stevenson, a businessman and reformer, was carrying forward his legacy for the Civic 

Party.  However, William Magee, the Republican Party candidate, won the election, outmaneuver-

ing him with a more successful grassroots campaign.  Actually, in substance, Magee accepted most 

of the Civic Commission's goals and recommendations.  However, as it was too closely tied to his 

political opposition, he did not officially endorse it.  Moreover, he was unwilling to turn over all 

the decisions to experts.  Instead, using the planning process as a political trough, he sprinkled a 

series of individual projects around the city's wards, thus securing political support.  In the end, he 

adopted a plan to spend some $10.3 m on bridges, street improvements, a new city hall, an im-

proved water filtration plant, extensions of water lines, raising streets in flood prone areas, and a 

new tuberculous hospital.  Many of the professional urban planners were appalled by this grab-

bag of ad hoc projects, as they ran counter to their rational, holistic plans, but Olmsted was prag-

matic enough to work with the new regime (Bauman and Spratt 1996). 

4.  The Economic Survey 

With a new mayor came also a new survey.  The City Council authorized the mayor to appoint a 

team to "investigate the economic and other conditions of the city affecting its industrial and com-

mercial prosperity" (Holdsworth 1912 3).  Magee appointed J.T. Holdsworth, an economist at the 

University of Pittsburgh, to conduct in 1911-12 what became known as the Economic Survey.  

Additionally, it had the cooperation and imprimatur of the Chamber of Commerce, which had been 

arguing that bad air and water were a "tax" on the people of Pittsburgh.5  Thus, in contrast to the 

earlier social survey, which was a combined effort of settlement house activists and outside ex-

perts, the Economic Survey was a creation of political and business leaders and led by an econo-

mist.  Not surprisingly, it eschewed the muckraking and critical language that, despite Kellogg's 

efforts, crept into the earlier Pittsburgh Survey.  Instead, it focused on Pittsburgh's competitiveness 

against rival industrial cities, from Buffalo to Milwaukee.  Thus avoiding criticisms of labor prac-

tices, it adhered to the issues of smoke abatement, flood protection, affordable housing, and the 

                                                 
5 __add cite to Pittsburgh CoC annual report 1908 
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cost of living, all of which affected the desirability of living and working in the city, and around 

which consensus could be formed.6 

John Thom Holdsworth (1873 - 1965), the study's author, had received a BA from NYU 

and undertook graduate work at the University of Wisconsin and the University of Pennsylvania, 

where he received his PhD in 1907.  Just five years later, when the survey was published, he was 

dean of the University of Pittsburgh's school of economics, and, later, from 1926 to 1941, the first 

dean of the University of Miami's business school.7  His primary specialty was in money and 

banking, an area where he published extensively, taking a historical approach.  Indeed, Murray 

Rothbard referred to him as "the premier historian" of early US banking (Rothbard 2002 72). 

Although it was in the genre of a survey rather than an urban plan, in many ways 

Holdsworth's report was consonant with Olmsted's and sounded similar themes.  However, it dif-

fered in two fundamental ways.  First, rooted in the logic of competitiveness, it took a comparative 

approach, juxtaposing Pittsburgh's conditions with its industrial rivals.  Second, it gave even more 

emphasis to the issues of the cost of living and, surprisingly for an economic document, smoke. 

Indeed, the Economic Survey actually opened with smoke at the top of its list of items 

Pittsburgh needed to tackle: 

The first fundamental need in Pittsburgh is the eradication of smoke.  The smoke 
nuisance is the greatest single obstacle to progress.  It involves an enormous direct 
loss to manufacturers, and an even greater indirect loss to all citizens through injury 
to health, vegetation, buildings and stocks of merchandise.  It increases the labor 
and cost of housekeeping, and undoubtedly deters many from establishing perma-
nent residence in Pittsburgh.  (Holdsworth 1912 10) 

Thus, the smoke nuisance was "fundamentally" an economic problem (31).  Fortunately, "practical 

elimination of smoke is possible."  Although, as noted previously, Pittsburgh's ordinance of 1906 

had just been voided by the courts, Holdsworth suggested that a new one should be passed at once.  

                                                 
6 See Anderson and Greenwald (1996) for background on the Economic Survey and a comparison with the 
Social Survey.  The Economic Survey's emphasis did not mean that activist research was dead.  At the same 
time (1910-11), the "Men and Religion Forward Movement" conducted a series of social surveys nationally, 
including Pittsburgh, on broader social ills, as a way to scientifically direct the improvement of social life 
in the name of the Gospel (Bateman 2001). 
7 Biographical details from Who's Who in America, 1914-15 and from the University of Miami, 
https://atom.library.miami.edu/asu0135 
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It should be enforced strictly, and exemptions for heating and puddling furnaces should be elimi-

nated.  Cooperation among all civic groups should "attack" this "greatest single obstacle in the 

path of Pittsburgh's economic progress" (10).  The potential for such an attack would soon become 

more plausible, when Pittsburgh was empowered by the Pennsylvania legislature to regulate its 

smoke, an opportunity it soon took advantage of (O'Connor 1913b). 

The earlier pride in the sobriquet "Smoky City" was obviously cracking.  With the dawning 

of a new day "of civic enlightenment and business efficiency," it was understood as a sign of the 

city's inefficiency (31).  It represented wasteful combustion at the industrial plant, leaving unused 

a great deal of heat, residual carbon, and other byproducts.  It also increased the cost to retailers 

and households, in the form of damaged merchandise and higher cleaning expenses.  Guestimates 

from experts in Chicago and Cleveland had put the annual loss due to smoke at $50 m and $6 m 

respectively, although those were not based on systematic study (32).8  Finally, recent medical 

evidence was coming around to the conclusion that smoke damaged the lungs, increasing the risk 

of tuberculosis, pneumonia, and respiratory diseases (35). 

Why this waste?  It is "passing strange," Holdsworth remarked, that firms employing highly 

paid engineering and business experts, whose job it was to squeeze out every dollar of profits, 

would allow it to happen.  The only explanation he could find was in the cheapness of the fuel, 

which did not incentivize efficiency.  But is that a valid excuse, he asked?  Similar habits of "prod-

igal wastefulness" had been practiced "in earlier days in the extractive industries such as farming, 

mining, timbering," but now as a consequence the country "is agitated over the question of con-

servation of natural resources."  By the same logic it should be agitated over the waste of coal and 

other energy in the form of smoke.  Moreover, recent experiment proved the wastefulness of stand-

ard practice.  The American Steel & Manufacturing Co. found that powdering coal greatly reduced 

both its smoke and its coal bills (37-8).  Other technologies could effect similar efficiencies (38-

41).  Chicago in particular was held up as a leading city where improvements were leaving Pitts-

burgh behind.  It had reduced smoke by one-third in three years, and though plant operators were 

at first resistant, they had become increasingly cooperative as they realized the economic savings 

                                                 
8 The investigators queried representatives from Chicago and Cleveland on their methodology, but received 
no satisfactory response (Smoke Investigation Activities of the Mellon Institute archives, Series I, box 2, 
folder 21 [hereafter, denoted by SIA I.2.21]). 
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on fuel costs from more efficient combustion (42-43). 

Holdsworth here sounded the themes of efficiency and waste, which were common in con-

servation economics in the period.  However, he did not use the modern language of externalities, 

which did not develop for many years (Medema 2020, Banzhaf forthcoming).  Nor did he make a 

distinction between what Pigou, who published Wealth and Welfare in the same year, would have 

called "internal" and "external" economies.  American land economists were making similar dis-

tinctions, although the signature developments in that literature were just around the corner. 

Although Holdsworth was sure that Pittsburgh's smoke was tremendously wasteful, he 

acknowledged that his numbers were anything but definitive.  The same could be said about all 

the findings and recommendations in the report, which was put together in what he clearly thought 

was much too compressed a timeline.  Thus, like all good grant recipients, he recommended further 

study. 

5.  The Mellon Smoke Investigations 

He was not the only one.  Pittsburgh's business leaders also wanted to continue to study the city's 

problems, using the Economic Survey and follow up work to advance reform.  Notably, Richard 

B. Mellon especially wanted to further study the smoke problem.  Mellon was a wealthy industri-

alist and banker with close ties to coal and metals industries.  He served as President of the Alu-

minum Company of America (Alcoa) and later succeeded his more famous brother Andrew as 

president of the Mellon bank, after Andrew left for Washington to serve as US Treasury Secretary. 

In 1910, the Mellon brothers founded the Department of Industrial Research at the Univer-

sity of Pittsburgh, although just three years later it split off from the university with a new endow-

ment and was rechristened the Mellon Institute of Industrial Research.  (Much later, in 1967, it 

merged with the Carnegie Institute of Technology to form what is now known as Carnegie-Mellon 

University.)9  R.B. Mellon gave the department $40,000 over three years to conduct its Smoke 

Investigation (Benner and O'Connor 1913).10  Indicating at least some nominal continuity with 

                                                 
9 Details on the various institutes and the Mellons' role can be found at "Guide to the Smoke Investigation 
Activities of the Mellon Institute, Pittsburgh, PA.  Research Records, 1911-1957."  AIS.1983.07.  
https://digital.library.pitt.edu/islandora/object/pitt%3AUS-PPiU-ais198307 
10 This figure seems to contradict one from the Mellon Inst. archive (op cit.), which puts it at $21,000 over 
three years. 
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previous surveys, Kellogg was consulted on the outline of the overall project, and Holdsworth 

commented on O'Connor's economic study.  Efforts to consult with Commons were less success-

ful.11 

But these investigations constituted only the first of a two-pronged attack.  Through the 

Chamber of Commerce, Mellon and others also created a new civic organization known as the 

Smoke and Dust Abatement League, which would serve as the activist wing, complementing the 

research wing.  Thus, "Pittsburgh will present a solid front—'that it may be a cleaner, more health-

ful and more beautiful place in which to live, as well as in which to work'" (O'Connor 1913c 133).   

Consistent with Kellogg's vision for the Social Survey and with the Economic Survey, "Co-

operation [was] the watchword of the campaign" (O'Connor 1913c 132).  In early correspondence 

with industrial and civic leaders, the investigators emphasized that "the spirit of the investigation 

is not mainly destructive and critical, but rather constructive and reformatory."12  Exemplifying 

the Progressive Era's naïve optimism, they initially hoped that research into new abatement tech-

nologies would yield technical solutions to the smoke problem.  Paired with research that rigor-

ously documented the injuries, economic damages, and economic waste of smoke, polluters and 

civic leaders alike would have an epiphany which opened their eyes to the smoke problem and led 

them to reform.  At least, that was the initial hope. 

The Smoke Investigation had a staff of 28-30 researchers over its first two years.  The Chief 

Fellow first leading the investigation was Raymond C. Benner, a chemist.  The initial team in-

cluded, in addition to a secretary and a librarian, nine physicians and surgeons, an additional chem-

ist, a botanist and a bacteriologist, a physicist, a meteorologist, four engineers, five architects, one 

attorney—and one economist.13 

The economist on the team was John J. O'Connor, Jr. (1887 - ?).  O'Connor received his 

BA from the University of Pittsburgh in 1910 and his MA in 1913 under Holdsworth, while work-

ing first as an assistant to the Economic Survey, compiling the statistical tables related to the cost 

                                                 
11 Veditz to Commons 3-8-12, SIA III.4.6. 
12 Veditz to McArdle 3-30-12, SIA III.4.6. 
13 Actually, for a brief period in 1912, there were two economists.  The more senior member was C.W.A. 
Veditz, a founding member of the American Sociological Association (indeed, arguably the instigator of 
its founding) (ASA undated).  Veditz left the team early, before any reports were published. 
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of living and collecting recreation data.  He joined the Mellon Institute in 1912.  Originally, he had 

hoped to specialize in sociology, writing a thesis that followed up on the Pittsburgh social survey, 

but he found that his work for the Mellon Institute was too demanding and so worked that into his 

thesis along with his earlier work on the Economic Survey.14  By 1914, O'Connor was the Chief 

Fellow (i.e. leader) and public relations director of the Smoke Investigation, associate director of 

the institute, and secretary of the Smoke and Dust Abatement League.  Later, after working on 

finance issues for the Army from 1918-19, he became the director of Duquesne University's School 

of Social Work for two years, before moving to the Carnegie Institute's college of fine arts, first as 

the business manager and eventually rising to director.15 

The smoke investigators published their work in nine bulletins between 1912 and 1914.  

Bulletin No. 1 was a short introduction and outline of their research strategy and No. 2 was a de-

tailed bibliography.  The eighth, banally titled Some Engineering Phases of the Smoke Problem 

(Mellon Institute 1914), was probably the single most important publication from the standpoint 

of the overall enterprise.  It analyzed fuel consumption and smoke and soot emissions from fur-

naces, and it evaluated abatement strategies.  In doing so, it considered economic factors, such as 

the scale economies of abatement technologies.  For example, a survey of engineers working in 

private industry asked, "what is the smallest plant in which you would consider it economical to 

install mechanical stokers?" which regulated the feeding of fresh fuel to the furnace.16 

It also analyzed concentrations of pollution around the city with its pioneering soot-fall 

study.  This study involved placing jars around the city and weighing the ash content monthly, as 

well as analyzing its chemical contents.  Figures 4 and 5 summarize the data from these studies.  

The first shows a map of where the jars were placed, with larger dots representing higher soot-fall.  

The second shows the data in tabular form, by month and site. 

Five of the bulletins investigated various effects of this smoke.  Specifically, they studied 

"psychological aspects" of smoke, including its effects on mental health (No. 3); meteorological 

                                                 
14 O'Connor to Kellogg 5-7-12 and 9-20-12, Kellogg to O'Connor 5-10-12, SIA I.2.16. 
15 Biographical details from American Catholic's Who's Who, 1960-61, "Guide to the Smoke Investigation 
Activities…" op cit., and Holdsworth (1912 4). 
16 SIA I.1.5. 
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aspects, including effects on sunshine and climate (No. 5); the effects of smoke on building mate-

rials including paint, stone, and metals, and on the interior of buildings (No. 6); the effects on 

vegetation (No. 7), and the effects on human health (No. 9).  As the studies progressed, they in-

creasingly relied on data from the soot-fall studies to correlate pollution by space or time with 

observed outcomes of interest.  For example, in Bulletin No. 9, W.C. White, a physician, and C.H. 

Marcy, a bacteriologist, correlated pneumonia death rates in the city's wards with sootfall 

measures.  Their results are summarized in Figure 6, which shows a striking correlation. 

The Economic Cost of the Smoke Nuisance to Pittsburgh, by O'Connor, appeared as Bul-

letin No. 4.  O'Connor's economic study is characterized by four notable features.  The first is an 

emphasis on the physical effects of smoke and resulting damages.  O'Connor organized his bulletin 

in five sections, each corresponding to a category of effects borne by a specific group of people.  

Tellingly, O'Connor's first category was the cost to the smoke makers themselves.  Said O'Connor, 

"the abolition of the smoke nuisance—unlike many other social nuisances against which outcry 

has been made—would result in direct and immediate gain both to the public at large and to those 

chiefly responsible for the nuisance" (1913a 11). 

Like Holdsworth in the Economic Survey, O'Connor reasoned that the making of smoke 

represents a "direct waste of fuel to the manufacturer."  This kind of rhetoric aligned O'Connor's 

work with the conservation movement and its focus on eliminating waste.17  Indeed, Benner and 

O'Connor titled one article summarizing the Smoke Investigations as "The Smoke Nuisance:  A 

Question of Conservation" (Benner and O'Connor 1913).  O'Connor thought of the smoke-makers 

as a key target audience of their research, hoping it would move them to action, for otherwise there 

would be little to show for their work.18 

The other four categories might, in retrospect, all be classified as external costs to others, 

although O'Connor did not use that language.  Rather, he spoke of costs to the individual in the 

form of higher laundry and dry-cleaning bills; costs to the household in the form of cleaning walls 

and curtains, of more frequent painting walls or replacing paper, and of higher lighting costs to 

                                                 
17 Similar rhetoric continues to be used today, as summarized in the language of "an energy efficiency gap" 
relative to the level of efficiency that would be privately optimal.  See Allcott and Greenstone (2012) for a 
summary and critical evaluation of the modern literature. 
18 O'Connor to Benner (undated [1913?]) SIA I.1.2. 
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offset the dark; costs to commerce in the form of cleaning, lighting, and damaged merchandise; 

costs to office buildings, hotels, and hospitals; and "miscellaneous" costs including lower property 

values and the absence of certain industries.  With the exception of these final miscellaneous costs, 

O'Connor thought in terms of a series of linkages, from smoke and soot in the air, to physical 

effects on matter, to valuation of those effects by people.  In this respect, his analysis is surprisingly 

similar to modern-day "integrated assessment models" that work through the same sets of linkages.  

Many of the effects were informed by the other investigations, although his ability to make use of 

them was limited by the fact that many were still ongoing. 

Notably absent from O'Connor's list are health effects.  He believed that there was no ques-

tion that there is some "economic cost chargeable" to smoke for adverse health effects, but he felt 

the data were not available yet, nor the science advanced enough yet, to quantify them (5).  Also 

absent are the more qualitative and aesthetic effects of smoke on the quality of life, and their ex-

tension to criminality and delinquency, such as had been emphasized by the City Beautiful move-

ment.  These were partially addressed qualitatively in Bulletin No. 3, on "psychological aspects" 

(Wallin 1913).  But at a time when economics was defined as the study of material welfare, it had 

difficulty coming to terms with how to value such "intangible" factors (Banzhaf, forthcoming).  

Additionally, the hard-headed, objective approach to science did not allow for speculation about 

the mental effects of the aesthetic factors.  In the introductory bulletin, it was noted that house-

keepers shut their windows 

For fear of the soot that floats in when they are open, and it has been asserted that 
this also contributes to the "mentally and physically depressing effect of the pall 
that shuts out the life-giving and germ-destroying air and sunshine."  Indeed, Eng-
lish official investigators have declared it "more than probable that living in a foul 
atmosphere which diminishes vitality increases the desire for stimulants, induces 
drunkenness and its concomitants of brutality, immorality and crime."  (University 
of Pittsburgh 1912 8). 

"Whether such statements are scientifically warranted" was a question "the staff have undertaken 

to answer."  However, a year later, the bulletin on "Psychological Aspects…" shut the door on this 

speculation.  It concluded that, although surely there were mental effects, there was no evidence 

of an effect on suicide, murder, other forms of criminality, or drunkenness (Wallin 1913 25-31). 

A second feature of O'Connor's economic investigation was that, like the Economic Study, 
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it was rooted in the logic of competitiveness.  Smoke increased the cost of living and doing busi-

ness in Pittsburgh, putting it at a disadvantage.  Indeed, O'Connor found that people were avoiding 

the city because of its smoke.  Pittsburgh's rival cities, he pointed out elsewhere, have ordinances, 

and Pittsburgh needed to catch up with them (Benner and O'Connor 1913).  This logic of compet-

itiveness also helped clarify his empirical methodology.  In contrast to previous research in Chi-

cago and Cleveland, as well as London, O'Connor did not try to quantify damages in the abstract.  

Rather, he was trying to quantify damages relative to some plausible counterfactual, or baseline.  

Thus, his estimated costs are "not compared with ideal conditions," but with "attainable condi-

tions" (O'Connor 1913a 5).  Specifically, wherever possible, he computed damages relative to what 

they would have been if Pittsburgh's air were comparable to a set of average industrial cities, in-

cluding Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Milwaukee, and St. Louis. 

A third feature of O'Connor's investigation was that he noted the occurrence of what econ-

omists would later term "averting," "mitigating," or "avoidance" behavior.  O'Connor noted that 

even James Parton (he who called Pittsburgh "Hell with the lid taken off") had observed that eve-

rything in Pittsburgh was arranged with reference to the ease with which it could be cleaned 

(O'Connor 1913a 22).  People wore darker clothes that didn't show smudges, or washable clothes 

rather than woolens requiring dry cleaning.  They used washable paints and were less likely to use 

wallpaper.  Retailers reduced the damage to merchandise by refraining from displaying goods at-

tractively, covering them with screens or glass, and so forth.  Echoing the Chamber of Commerce's 

language, he concluded that, Pittsburgh bears "a heavy tax" on certain industries, which of course 

they could avoid with the simple expedience of keeping away.  Thus, O'Connor argued that a 

smoke ordinance would attract industry and commerce, not repel it, as some thought.  Comparing 

the industry classifications of businesses operating in different cities, O'Connor observed that Pitts-

burgh had a much smaller variety than Boston, Cleveland, Cincinnati, and Detroit.  The textile 

industry, for example, seemed to shun Pittsburgh, presumably because the smoke would damage 

its materials.  Additionally, across the board, industries knew that they had to pay higher wages in 

Pittsburgh in order to compensate workers to live in such a dirty and unhealthy city. 

A fourth feature of O'Connor's work was that, although he tried to quantify costs scientifi-

cally, he believed that most of the effects he was considering would be acknowledged by any 

casual observers with common sense.  It is "axiomatic," he would say, that smoke causes this or 

that effect, that everybody knows it, or that "nobody will deny" the various forms of damage 
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(1913a passim).  "The interesting and difficult matter is to compute that economic cost" (5). 

A final feature of O'Connor's investigation was that he attempted to be conservative, that 

is, to find a "safe minimum" or lower bound on the damages from smoke (1913a 5).  He accom-

plished this goal in several ways.  First, many categories of damages, including health damages, 

were omitted because they could not be quantified.  Second, he recognized that when there are 

avoidance behaviors, then the observed physical damages are only part of the story.  These behav-

iors reduce the observed level of physical damages, but they also have costs associated them which 

he had failed to capture.  Third, he avoided double counting wherever possible.  For example, he 

found that Pittsburgh almost certainly had lower property values because of the smoke.  He based 

this conclusion on the fact that Philadelphia tax assessors decreased their assessments in the two 

dirties wards of the city, on court decisions awarding damages to neighboring property, and the 

expert opinion of Pittsburgh's real estate firms, which would sometimes advertise property as free 

from smoke.19  Yet O'Connor did not include these effects in his final totals, perhaps because he 

assumed they existed because of the other damages quantified, rather than as a separate category. 

Each of these generic features can be further illustrated by summarizing his investigation 

of just one category of costs, higher laundry bills, including shirts and collars and "soft laundering" 

(dry cleaning was in a separate sub-category).20  O'Connor noted the common sense of these ef-

fects.   

It is safe to say that Pittsburghers know by experience that smoke and soot increase 
the dirtiness of their linens, necessitate their more frequent renewal and hence in-
crease the cost of dressing and laundering beyond what it would if this city were 
cleaner.  It is almost axiomatic with laundrymen of other cities that Pittsburgh is 
the greatest laundry town in the country.  (13) 

But, again, the difficult matter was to answer the question of how much more Pittsburghers pay 

for these costs. 

                                                 
19 In a companion paper, our research confirms O'Connor's conclusions.  Properties in Pittsburgh's dirtiest 
wards did sell for a discount relative to others (Banzhaf et al. 2022a).  Interestingly, John R. Commons 
attempted (apparently unsuccessfully) to follow up on his work for the Social Survey with a survey of 
quality-adjusted housing costs in different neighborhoods.  One of many factors in the quality adjustment 
was to be neighborhood smoke (Commons 1908). 
20 This category of damages continued to be a motivating example in the economics literature, long after it 
had become quaint or whimsical, superseded in both policy considerations and economic damage estimates 
by health effects or acid rain (e.g. Baumol and Oates 1988).   
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O'Connor first broached this problem with data from the 1910 US Census on the per-capita 

costs for steam laundries—costs, not revenues—gathered from surveys.  O'Connor noted that the 

total cost in Pittsburgh were $5.95 per person, on the high end of the range of $3.67 to $5.98 for a 

set of 11 comparison cities.  He stated that, ideally, he would have liked to correlate costs in these 

cities with their soot-fall, but of course the comparison cities did not have ongoing studies as Pitts-

burgh did.  However, the US Weather Bureau counted the number of "smoky days" in each city.  

Pittsburgh was tops, with 342 smoky days from 1907-9, compared to a range of 9 to 231 smoky 

days in six comparison cities.  Eyeballing the two data series, he concluded that "it bears out the 

contention that the amount of laundry business depends in a measure upon the amount of dirt in 

the atmosphere" (16).  Figure 7 illustrates the data visually, with Pittsburgh to the far right of the 

graph.  O'Connor did not fit this line, and we include it only as a concise way to represent his data 

and his thinking.  That the smoke investigators thought in terms of such relationships is clear from 

Figure 6, correlating smoke and pneumonia.  However, O'Connor concluded that both data series 

were too suspect to push them that far. 

As an alternative, O'Connor obtained what he called "schedules on laundry bills" from 40 

men and 20 Women.  Importantly, these 60 people had lived elsewhere until recently.  Thus, 

O'Connor could leverage within-person variation in their exposure to pollution when they moved 

to Pittsburgh.  He did not explain the virtue of these data, but presumably he felt they allowed him 

to net out any differences in the average habits or professions of people in different cities.21  One 

particular respondent was a travelling auditor who had actual bills from his travels.  They were $3 

to $5 per month in Philadelphia and Minneapolis, $4 to $7 in Chicago, and $6.50 to $8 in Pitts-

burgh.  Other survey participants had only their Pittsburgh bills, but they reported their estimate 

of how much their bills had changed when they moved.  O'Connor found that, for men, the average 

bill in Pittsburgh was $3.64 for a four-week period and that this figure was 33 to 50 percent more 

than it had been before they moved.  Starting with these figures, multiplying by the number of men 

in the city, making allowance for the fact that many do not use laundry services or do so only for 

collars, and pro-rating up from the 4-week period, he estimated the annual "excess cost" of laundry 

in Pittsburgh to be $618,000, relative to other cities.  A similar procedure for women resulted in a 

                                                 
21 O'Connor used a similar methodology when estimating the damages to merchandise at department stores, 
looking at the difference in damages within a national chain between Pittsburgh and another, cleaner city.   
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figure of $240,000.  Thus, "Pittsburgh pays an excess toll of $858,000 to the steam laundries be-

cause of the smoke and soot.  Anyone who will take the trouble to study the situation . . . will find 

this estimate very conservative" (17). 

Of course, expenditures by households represent revenues to the laundries.  Heading off 

any optimistic interpretation of his results, O'Connor hastened to add that his figures represented 

costs, not profits.  He based this argument on the Census data mentioned earlier, which showed 

the expense of conducting a laundry in Pittsburgh to be greater than other cities.  He claimed this 

added expense was due to the need to take extra precautions to assure the clothing comes out clean 

and not smudged with soot.  Thus, "the laundry business like many other industries suffers because 

of that same smoke and soot" (17).22 

Additionally, with both laundry and dry cleaning, the industry had not reached its fullest 

potential because these expenses "forced Pittsburghers to seek means of evading the problem" 

(19).  Pittsburgh, O'Connor said, was known as "the mourning town" because the men were noto-

rious for wearing dark suits to avoid showing dirt.  The women surveyed stated that their bills were 

not larger because, although they did sometimes wear bright colors, they wore few woolens and 

more washable fabrics.  Finally, O'Connor noted that many households do their laundry at home.  

But in this they are working "under a handicap, for it is a common complaint that people are unable 

to hang a washing outside to dry because of soot or a grimy fog.  The extra cost in labor, time and 

effort of laundering is greatest to the housewife" (18).  These non-market costs could not be cal-

culated, but O'Connor asserted that a total laundry cost of $1.5m, which is about 75% more than 

the estimated costs from marketed laundry services, would be a safe lower bound. 

As noted previously, O'Connor and his colleagues initially hoped that such research would 

persuade Pittsburgh's leaders to aggressively reduce its smoke.  The Smoke and Dust Abatement 

League, of which O'Connor was a leading officer, was created to translate the research into action.  

Thinking collectively, the city's leaders would see their common self-interest in reducing smoke.  

Even leaders of industry would recognize such action as compatible with their self interest in re-

ducing waste and the cost of doing business.  Initially, there were reasons for such hope.  After 

                                                 
22 O'Connor may have stretched his point here.  In fact, the Census data showed only that total expenses for 
laundromats were greater in Pittsburgh per capita, not that the costs per item of washing were higher.  The 
former is also consistent with more washing per capita, and thus with moving along a cost curve, without 
having to shift the curve higher. 
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lobbying the state to explicitly authorize smoke ordinances, the city adopted tough new ordinances.  

Then, in Northwestern Laundry v. City of DesMoines (1916), the US Supreme Court upheld such 

rules as compatible with the US constitution.  It seemed momentum was on the side of smoke 

control.  Wrote the league in one of its pamphlets: 

Do not fail to secure copies of the latest annual reports and other publications avail-
able, which will inform you as to the economic value of smoke abatement to every 
man, woman and child in our city—the city which may be recognized as—PITTS-
BURGH—THE IRON CITY BEAUTIFUL. 

However, hopes for a beautiful city soon faded.  Industrial leaders did not appear inclined 

to voluntarily control their smoke.  The city was lax in enforcing its new ordinances.  By late 1913, 

the league itself was torn by internal dissent.  O'Connor and others wanted the league to be a 

forward leaning advocate, fighting aggressively for cleaner air.  In contrast, the powerful business 

leaders of the chamber appeared to want to use only persuasion.  Mellon appears not to have com-

mitted himself.  Although O'Connor and others successfully moved to oust the conservative lead-

ership in favor of a more moderate slate, aggressive enforcement of the city's new ordinances was 

not forthcoming.  Volunteers from the league's Committee on Smoke Observation observed 

smokestacks and reported violators, threatening letters were drafted by O'Connor on behalf of the 

league, but still nothing was done.23   

In the end, like so much of the Progressive Era, the smoke abatement movement was inter-

rupted by World War I.  The league at first tried to fold anti-smoke actions as a necessary tool to 

conserve coal resources during wartime.  Illustrating these efforts, Figures 8 and 9 display propa-

ganda from the period voicing this message.  But in 1917 O'Connor left for the army and the 

movement faded.  The Mellon Institute conducted additional smoke studies in 1923 and 1929 and 

the Works Progress Administration did so in 1938, but Pittsburgh did not adopt an effective smoke 

control ordinance until 1941 (Tarr 1994). 

6.  Conclusions 

The historical evolution from the Conservation Movement at the turn of the 20th century to the 

stabilization of something resembling contemporary environmental economics around 1970 was 

                                                 
23 O'Connor to Holdsworth 11-22-13, SIA I.2.2; O'Connor to Bishop 11-22-13, SIA III.4.6.  See also ex-
tensive correspondence between O'Connor and J.W. Henderson (head of the city's Bureau of Smoke Reg-
ulation), SIA III.5.18. 
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facilitated by three key moves (Banzhaf, forthcoming).  One was a shift from thinking in terms of 

institutions for governing common property and the incentives they created to thinking in terms of 

"externalities."  For although Pigou had famously introduced "uncompensated services" that are 

rendered to others, his analysis jumbled together a number of external economies and disecono-

mies, with the modern definition of externalities not arising until the post-war period, and further-

more the connection to environmental issues was not made until much later (Banzhaf forthcoming, 

Medema 2020).  A second move was the shift in the definition of economics, from the study of 

material welfare at the turn of the century to Lionel Robbins's definition of the field as a way of 

thinking in terms of opportunity costs in the 1960s (Backhouse and Medema 2009a,b).  A third 

was a shift from focusing on production, or the supply side of the economy, to a focus on the 

consumer, accompanied by an expansion of what counted as "consumption" to encompass "intan-

gible" pleasures such as recreation and the enjoyment of scenic landscapes. 

O'Connor's Economic Cost of the Smoke Nuisance to Pittsburgh is a conspicuous landmark 

on this historical path.  Reading backward from today's literature, it could easily be understood as 

another early articulation of the idea of externalities, one which appeared at essentially the same 

time as Pigou's (especially if we group it with Holdsworth's Economic Study as part of a larger 

enterprise).  Interestingly, the Smoke Investigations considered smoke's effects on vegetation, ma-

terials, daylight, laundry, and other washing—a list of effects strikingly similar to Pigou's own.  

On this reading, O'Connor's quantification of the costs of these effects chargeable to smoke is as 

an early and extraordinarily detailed example of finding a Pigouvian price.  That is, it is an early 

example of damage costing, using an integrated assessment model. 

On the other hand, reading forward from the turn of the century, the Smoke Investigations 

appear to be a continuation of the Conservation Movement.  At that time, the general sense in the 

economics literature was that natural resources were being excessively depleted for a mix of rea-

sons, including ignorance of the costs, excessive discounting of the future, and poor property rights 

incentives, as when tenant farmers excessively depleted the soil, or when water or grazing rights 

were held in common.  The solution was to find better property rights institutions to get the incen-

tives right.  For example, the conservation rhetoric frequently emphasized the importance of pri-

vate ownership of farms, but at the same time called for public ownership of forests and other 

resources (Banzhaf, forthcoming).  Thus, there was a sense that private property rights do not 

always capture all the relevant benefits and costs. 
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In the same way, the anti-smoke movement saw the need for rational government to bring 

efficiency to the city.  Just as Olmsted was bringing an urban plan to the city's physical layout, the 

Smoke Abatement League, armed with scientific knowledge, could bring a plan to the city.  Con-

cluded Benner and O'Connor in a summary of their work, 

The source of power of governmental authority to abate the smoke nuisance is the 
police power of the state.  We are always tempted to think of this as extending only 
to the protection of life and property in its narrow sense and the maintenance of 
public order, but more and more we are coming to know that its great sphere is 
public health and general welfare.  (1913 593) 

Accordingly, proper control must be taken at the proper level.  Elaborated O'Connor, the smoke 

nuisance has become a "community problem," not a matter for traditional nuisance gauged at the 

individual level, but a nuisance at the community level (O'Connor 1916). 

Thus, how one sees The Economic Cost of the Smoke Nuisance depends on one's point of 

view.  It is a quantification of costs.  But not necessarily of external costs, for it makes no distinc-

tion between internal and external effects, and in fact it leads with the inefficient use of fuels and 

material resources which lowers private profits.  It stands out for its attention to smoke's effects on 

households' ability to produce the final services they enjoy, such as clean clothing and materials.  

But, rhetorically, it turns these effects back onto the city's ability to compete for commerce, as they 

make Pittsburgh an expensive place to do business.  Finally, it monetizes a great variety of effects, 

as a modern integrated assessment would do.  But, in fact, it monetizes only very tangible physical 

effects, even when intangible effects are known to exist.   

A comparison between the Smoke Investigations and a later survey by Randall et al. 

(1974), which also valued air pollution damages, is instructive.  Randall et al. showed participants 

pictures of a Southwestern landscape under two conditions, one with good visibility and one with 

visibility impaired by smoke from a nearby power plant.  They then elicited people's willingness 

to pay for the "aesthetic effect of increasing the number of days in the good condition."  Interest-

ingly, Pittsburgh's investigators also used photographs to document the visibility effects of smoke.  

They showed a series of pairs of photographs from different parts of the city, each pair being a 

photograph of a clear day and a smoky day, respectively, from the same vantage point (Mellon 

Inst. 1914).  Figure 10 shows one such pair, for the downtown district.  While such photographic 

evidence was a natural thing for the investigators to document, it was anything but natural to go 
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on and quantify the costs of such aesthetic or intangible effects in themselves.  They were not yet 

conceivable as "economic costs." 
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Figure 1.  The Jones and Laughlin Works 
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Figure 2.  Expansion of Mills in Pittsburgh 

Before 1850 

 

1850-1880 

 

1880-1920 

 

1920-1950 

 

The figure shows the location of foundries and mills that were confirmed to be operating at some point in the time 
window noted.  Data from Ronald Baraff of Rivers of Steel. 
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Figure 3.  The Puddler 

A.  Constantin Meunier B.  à la Crystal Eastman 
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Figure 4.  Location of Soot-fall Jars 

 

From Mellon Institute (1914 21). 
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Figure 5.  Sootfall data, as recorded and as published 

 

 

From Mellon Institute (1914 21). 
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Figure 6.  Pneumonia rates correlated with soot-fall. 

 

 

From White and Marcy (1914) p. 158. 
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Figure 7.  Correlation of Laundry Costs and Smoky Days 

 

Authors' figure using data from O'Connor (2013b). 
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__Insert Figures 8 and 9 
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Figure 10A.  "View of the 'Downtown Section' when the City was Free from Smoke" 

 

Figure 10B.  "Same View on a Smoky Day" 

 

From Mellon Institute (1914 40-41) 


