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Back to the Past: 1870

Take the WABAC machine back in time to 1870. Why 18707 One re
is that we have to start sometimeNan economic history of the twenti
century does not properly begin with East African Plains Apes evolvi
language back on the veldt. More important is that the years around
are a sea change, because they do contain inflection points in three
important aspects of material life: communication, finance, and
organization; goods transportation and human migration; and invent
innovation, and productivity growth.

1870 saw Isambard Kingdom Brune@@sar EasternNthe largest ship
then ever built (nothing larger was to be built until 1901)Nlay the
submarine telegraph cable from Yemen to Bombay that completed t
undersea line from London: rather than taking months for news and
commands to reach around the globe from London to Bombay and t
after 1870 it took only minutes. 1871 saw 34-year old American finau
J. Pierpont Morgan join the 45-year old Anthony Drexel in an investr
banking partnership the purpose of which was to guide and profit fro
flow of investment funds from capital-rich Britain to resource- and lau
abundant America. Before 1870 figuring out what was going on on ¢
continents was a lengthy and difficult process, and investing wealth



oceans was hazardous and uncertain. After 1870 you could find out
morning how your investments overseas had done the previous day
wire instructions and questions to your bankers overseas before lun:

Image 6.1: The White Star Line’s Oceanic

e 'RMS Oceanic', White Star's first ocean liner, circa 1875. She was launched in 1870 and sent to the
scrapyard in 1896. From the painting by W. L. Wyllie, RA.
Photo: Hulton Archive/Getty Images

Source Getty.

1870 was when Harland and Wolff shipyard of Belfast launched the
hulled (rather than wooden-hulled) steam-powered (rather than winc
powered, but it did still have masts and sails) screw-propellered (ratl
than paddle-wheeled) passenger steam@bépnic for the White Star

line. 9 days from Liverpool to New YorkNa journey that in 1800 woul
have taken 30 days. Tligeanic had a crew of 150 and carried 150 firs
class and 1,000 third-class passengers at a cost of £3N$15Nfor a th



class passengerNthe same share of average earnings as £2,100 or
today, almost a business-class transatlantic airfare today and the rol
equivalent of a month and a halfOs wages for an unskilled worker. (I
class passage would cost five times as much: figure the same share
average income then that $17,000 would be today.) Steerage fare o
Oceanic cost half as much as a generation earlier during the Irish Po
Famine, and roughly a fourth as much as in 1800. After 1870 sendin
member of a family across an ocean to work became a possibility of
all save the very poorest of at least European households. And the f
cost of transporting people marched alongside a falling cost of
transporting goods: flour that cost 1.5 cents per pound more in Lond
than in New York in 1840 cost only 0.5 cents per pound more after
1870Na fall in the price of carrying the raw materials for bread acros
Atlantic from 30 minutesO worth of unskilled labor time to ten minute
worth. After 1870 every commodity that was neither exceptionally fre
or spoilable could be carried from port to port across oceans for less
cost to move it within any country.

The Point of Inflection

Most important, 1870 saw the invention of invention. There had beel
of technological progress in the world before 1870, especially since
Thomas NewcomenOs invention of the OatmosphericO steam engir
1712. But invention and innovation had proceeded by fits and starts,
had built on itself only partially and hesitantly, and had tended to run
of steam when it reached the limits of demand for the products of thi
particular sector or industry.

Let us focus for a while on what was still the technological leading et
the world economy in 1870: Britain and specifically England, the
heartland of the classic Industrial Revolution.

It had not been the case that England or Britain or Western Europe «
indeed the world had been technologically stagnant. Gregory Clark «
U.C. Davis points out transformative inventions before the steam en



and the spinning jenny: the windmill, printing, gunpowder and the mi
the seagoing caravel. Large-scale drainage was transformed by the
windmill, the place of literacy in society and the importance of books
transformed by printing, military and poiltical affairs were very differe
after gunpowder and the musket, and ocean travel after the caravel
resemblance to what it had been before. But all of these had limited
impacts on the economy as a whole. As Clark writes:

[T]he effects of individual technical advances on aggregate
productivity depend crucially onE the size of the sector affected and
the price elasticity of demandE. [P]rice-inelastic [demand means]E
reductions in prices created by the early phase of a technological
advanceE reduce the share of expenditure on the good, so reducing
the general productivity gains from further advancesE. [Ijnnovations
such as guns, spectacles, books, clocks, painting, new building
techniques, improvements in shipping and navigationE in areas of
small expenditure and/or low price elasticities of demandE [do] not
show up in terms of output per capita or in measured productivityE.
Gutenberg in 1445E output per worker increased by roughly 30 fold
from manuscript production in the fourteenth century till the early
nineteenth centuryE. But the impact of these productivity gains in
printing on the economy as a whole was unmeasurably small because
the share of the economy devoted to printing always remained small...
in 1851 only 0.8% of the population was employed in the paper
making and printing businesses.... [B]efore 1600E improvements in
shipping and navigationE a dramatic fall in the sixteenth century in
the price of eastern spices... price of pepper relative to English farm
output prices fell to about one fifthE. YetE though this decline
represented a host of technical and organization changes the
[aggregate] economic impact was negligible given the dietary habits
of the English....

Starting in 1712 or so things become somewhat different: the cotton
spinning-weaving-steam-coal-iron-rails invention complex of Britain¢
classic Industrial Revolution had an impact on overall living standarc
productivity levels in Great Britain that we can at least see, for textile
heat, and transportation are all sizeable parts of the economy for wh
demand is not price-inelasticNwhen the price for these goods and s¢
falls demand tends to grow fast enough that expenditure on them tel
rise. But the effectson economy-wide aggregate productivity levels



average living standards of the classic Industrial Revolution up until
while visible, were not overwhelming.

Lightening the Toil )
Suppose that you had gone looking in the 1870s for the worldOs mc
eminent economics textbook. If you had then opened it you would hi
read:

Hitherto it is questionable if all the mechanical inventions yet made
have lightened the day's toil of any human beingE

the mechanical inventions of his and previous ages, the author wrott
merely:

enabled a greater population to live the same life of drudgery and
imprisonment, and an increased number of manufacturers and others to
make fortunes. They have increased the comforts of the middle classes.
But they have not yet begun to effect those great changes in human
destiny, which it is in their nature and in their futurity to accomplish.
Only when, in addition to just institutions, the increase of mankind

shall be under the deliberate guidance of judicious foresight, can the
conquests made from the powers of nature by the intellect and energy
of scientific discoverers, become the common property of the species,
and the means of improving and elevating the universal lotE

The author was John Stuart Mill, then BritainOs and the worldOs lea
economist, feminist, public intellectual, moral philosopher, and colon
bureaucrat. He had originally written those words in 1847 for the firs
1848 edition of hirinciples of Political Economy with Some of Their
Applications to Social Philosophy. As time marched on from the first
edition of 1848 to the seventh edition of 1871 he revised many piece
the book. He changed his views or at least his expression of his viev
Ireland, socialism, the application of machinery to agriculture,
immigration, the nature of interest on capital, and on whether it is us
model the average level of wages as the result of dividing a fixed



circulating wages-fund by the number of workers (in the last edition |
concludes that it is not).

But Mill did not change his OHithertoO sentence. He did not change
judgment that all the‘mechanical inventions in the worlql had not yet
begun to yield their Ogreat changes in human destiny.O

John Stuart MillOs claimNthat even as late as 1871 the Industrial
Revolution had not yet really begun to matter very muchNwill probat
strike you as surprising, even bizarre, especially if you have taken a
in economic or technological history. Was not the steam engine inve
by Thomas Newcomen in 17127 Was not the spinning jenny invente
Thomas Hargreaves in 1764? Was not the first cotton mill built in 17
Was not the thirty-five mile Liverpool and Manchester Railroad open
Britain on September 15, 18307 And was not that the day on which
William Huskisson M.P. (1770-1830), President of the Board of Trad
(the equivalent in the United Kingdom of the Secretary of Commerce
became the first human killed in a railway accident? Were there not
20,000 miles of railroads worldwide by 18507 Were there not 25,00(
miles of telegraph wires in the United Staiés:e by 18507

Did not Karl Marx write back in 1848 of the Industrial Revolution thai
saw very clearly going on around him? Even then, before the industi
revolution proper had spread far from its original homes in Belgium ¢
the British midlands, that young German philosopher-turned-political
activist marveled at the extraordinary pace of economic growth in hit
He saw it as a new historical epoch that was only a century old, and
was opening wide the door to utopia. He saw the epoch as equivalel
that of Prometheus, the mythological Greek demigod who defied the
god Zeus, brought knowledge of fire to humanity, and transformed
humanity's condition:

[S]team and machinery revolutionized industrial production. The
place of manufacture was taken by the giant, modern industryE a
series of revolutions in the modes of production and of exchangeE.
The bourgeoisie, historically, has played a most revolutionary partE
has been the first to show what man's activity can bring about. It has



accomplished wonders far surpassing Egyptian pyramids, Roman
aqueducts, and Gothic cathedrals; it has conducted expeditions that
put in the shade all former exoduses of nations and crusadesE given a
cosmopolitan character to production and consumption in every
countryE. In place of the old wants, satisfied by the production of the
country, we find new wants, requiring for their satisfaction the

products of distant lands and climes. In place of the old local and
national seclusion and self-sufficiency, we have intercourse in every
direction, universal inter-dependence of nationsE draws all, even the
most barbarian, nations into civilizationE. The bourgeoisie has
subjected the country to the rule of the towns. It has created enormous
cities, has greatly increased the urban population as compared with the
rural, and has thus rescued a considerable part of the population from
the idiocy of rural lifeE. The bourgeoisie, during its rule of scarce

one hundred years, has created more massive and more colossal
productive forces than have all preceding generations together.
Subjection of nature's forces to man, machinery, application of
chemistry to industry and agriculture, steam navigation, railways,
electric telegraphs, clearing of whole continents for cultivation,
canalization or rivers, whole populations conjured out of the ground --
what earlier century had even a presentiment that such productive
forces slumbered in the lap of social labor?E

Didn®t all thigwatter?

The End of the Malthusian Era
Figure 6.1 provides the answer: yes it did matter, and no it did not.

Figure 6.1 presents ClarkOs estimates of population and price level-
adjusted working-class real wages in England from 1250-1870. Fror
1250-1640 or so, he argues, England was in a world that Thomas R
Malthus knew well: whenever population fellNbecause of plague,
usuallyNreal wage levels rose as fewer Englishmen meant that the
average family had a bigger farm and could grow more food, and th:
what mattered in an economy in which the population is more than ¢
rural with more than 70% of households having agriculture as their
principal economic activity.



Figure 6.1: Clark’s Estimates of Population and Working-Class
Real Wages in England, 1250-1870
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Source: Gregory Clark (2008 Farewell to Alms (Princeton: Princeton
University Press)

The golden age for the peasant as far as material consumption hapy
the early fifteenth century as the successive waves of the Bubonic P
and others reduce the population below three million. The reign of

Elizabeth | Tudor in the second half of the sixteenth century sees the
impoverishment of the working class as the same farmland is now nr
support nearly seven millions. The coming of the Little Ice Age appe
to bring a reduction in population and some increase in real wage le

Then, starting after 1640, according to Clark at least, the Malthusian
pattern of inverse movements in living standards and numbers begir
crack. Between 1640 and 1700 living standards and productivity lev
rise while population remains constant. Between 1700 and 1800



population rises toward ten million while living standards and produc
levels remain constant. And then after 1800 there is an inflection poi
between then and 1870 both population levels and living standards |
By 1870 England holds 20 million people compared to 9.5 in 1800 o
in 1600 or 3 in 1430 or 5.5 in 1250, and working-class real wages ar
relative level of 100 compared to 65 in the late eighteenth century ot
1600 or 50 in 1250.

Figure 6.2: Working-Class Real Wages in England, 1250-2007
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Thus it no looks as though John Stuart Mill wasaaaipletely right

insofar as England itself was concerned. The inventions since 1712
perhaps since 1640 had lightened the toll and boosted the real incor
EnglandOs working class. But the pace of improvement was very sl
average annual growth rate of working-class real wages of only 0.29



year from 1640-1800, and only 0.4% per year from 1800-1870. Eacl
generation has, on average, a real wage level 10% higher than its
predecessor. Contrast that with us today, where we expect real inco
rise by 10% in five yearsNor with China today where 10% is the real
income growth of a year and a half.

We in the rich countries of the world today find it very difficult to wray
our minds about how much the entire world economy a hundred or ¢
hundred and fifty years ago was still preindustrial, with nbearly all ht
beings still earned their bread out of the earth by the sweat of their t
Most human beings could not read. Most human beings had not see
steam engine up close, or travelled in a railway train, or spoken on &
telephone, or lived in a city. For most human beings life expectancy
still low--little higher than it had been in most parts of the world since
neolithic revolution. At the start of the twentieth century Germany we
world's third superpower, more powerful and more industrialized tha
other nation save Britain and the United States. When Adolf Hitler's
Germany went to war against France in the spring of 1940, four-fifth
the wheeled and tracked vehicles in its army were powered by horse
mules.

Even where things were most different in the rapidly-growing half-
industrialized core of the world economy, what we would call moder
was a thin and new crust on top of older patterns. Great Britain was
economic heart of the late nineteenth-century world. It was not the ri
country in the world--its settler colonies of Canada and Australia anc
ex-settler colony of the United States were richer because of their la
farm and ranch sizes and their abundant natural resources. Half a c
will, said economic historian J.H. Clapham speaking of the United Si
in the end raise more coal and melt more steel than one small densc
populated island. But the relative wealth of Canada and Australia an
United States at the end of the nineteenth century was due as much
human and animal muscles and lucky geography as to industry.

In Great Britain alone was the economy primarily industrial at the tur
the twentieth century. And even in Great Britain the veneer of model



was little more than a veneer. It was true that the share of the labor -
employed in agriculture was dropping toward 15% at the start of the
twentieth century. The eve of World War | saw agriculture account fc
only twelve percent of the British labor force; while manufacturing ar
construction accounted for 38%; and distribution and services for 32
But a quarter of Britons were still illiterate as late as 1870. Primary s
enrollment did not become universal until the eve of World War I. Lif
expectancy at birth was still fifty years or less. And less than five per
of the population went to secondary school. BritainOs--precocious--¢
in the share of the labor force in agriculture suggested an economy |
advanced, more industrialized, and more rich than was in fact the ce
And Britain was by far the most advanced and industrialized of the
worldOs economies.

In the United States, and in Europe outside of Britain, farmers still m
up the largest single occupational group. More than half the populati
still lived in the country, farming the land or providing the basic good
services that farmers needed. Agriculture was still a very substantial
of GDP in the late-nineteenth century. It was only halfway through it
long decline to its present role as a very small share of economic ac
in industrialized economies. In the American west, and in the other
countries that Arthur Lewis named "regions of European settlement
Canada, Australia, New Zealand, and Argentina--farming was not or
core of the economy but farmers were relatively rich, both comparec
those dwelling in the cities and compared to those who had remaine
Europe.

The eve of World War | still saw more than one out of three America
work at work in agriculture, and one in thirty at work in mining. And v
the exception of Belgium, other European countries were much clos
the American than the British pattern in their distribution of the labor
between town and country, and among sectors. This turned out to hi
powerful implications for politics as World War | drew closer: too mu
political influence was still exerted by agrarian landlords who saw
themselves as the descendents of knights who fought for their kings
their swords, and proved their worth through battle.



The Drive to High Mass Consumption

So even though Mill was nobmpletely right, he wagffectively right as
far as the comparison across 1870 is concerned. For in the years ar
1870 the rate of increase in productivity and living standards takes a
discrete jump. Before from 1800-1870: 0.4% per year. After from 18
1950: 1.2% per year. (And then 1.9% per year from 1950-present). ~
pace of economic growth in living standards and productivity levels f
Britain triples as we move across 1870. That is the third inflection pc
That is the big reason to take 1870 as our starting point, for that is w
technological progress and rising incomes become something stand
routine and fast, rather than something extraordinary and haphazarc
glacial.

To put it another way. In 1870 the daily wages of an unskilled worke
London would buy him about 5,000 calories worth of breadN5,000 w
calories. In 1800 the daily wages would buy him about 3,500 calorie
in 1600 2,500 calories. Today the daily wages of an unskilled worke!
London would buy him 2,400,000 wheat calories. The most importar
to grasp about the world economy of 1870 is that the economy then
belonged, even for the richest countries, much more to its past of th
Middle Ages than to its future ofNwell, of us.

Remember Karl Marx? Even in 1850 was dumbfounded at the pace
economic transition he saw around him. Yet compared to the pace ¢
economic growth since 1870 and more so 1950, all other centuriesN
the first-half of the nineteenth century that so impressed Karl MarxN
all but standing still.

Thus it is probably best to take 1870 as the historical axis on which 1
wheel of economic modernity, modern economic growth, the modert
economyNwhatever you choose to call itNturns. The big change doe
come in 1720: it is not the invention of the first atmospheric steam e
to pump water out of coal mines built to supply London with fuel to k



warm for the winter (wood and charcoal no longer existing within rar
St. PaulOs). Instead, it is the triple of the submarine telegraph and tt
global investment bank; the iron-hulled ocean-going steam-powered
ships and ocean liners; and the routinization of invention and innova
They were what made the truest Industrial RevolutionNthe one that
overwhelming in importance, global in scope, and unstoppable. The'
marked the beginning of the extraordinary rapid upward climb in ma
wealth that has carried us to where we are. They marked the end, ol
beginning of the end, of the era in which mechanical inventions faile
lighten toil (or, rather, lightened toil by only a little).

So what was so special about 1870? Why does that date/rmada-
change, and the beginning of the more narrative part of this history?
not as though the people alive in 1870 were very different than the ¢
alive earlier. Neither the people of 1870 nor we have very much to te
James Madison about the art of good government, or Johann Sebas
Bach about the art of making good music, or Galileo Galilei about th
of being a good scientist, or Gaius Julius Caesar about the art of wa
Marcus Tullius Cicero about the art of pulling the wool over the eyes
the jury, or Homer about the art of telling a good story, or Jeremiah ¢
the art of being a memorable and terrifying prophet, or Michaelangel
Buonarrotti about the art of art. Yet those of us living in 1870 and aft
appear to have an awful lot to teach that our and their predecessors
have found very useful about the art of achieving modern economic
growthNa lot that they could have used and that would have made tl
lives much easier and pleasant.

For it is a fact that at least from the beginning of agriculture to the la
nineteenth century, at least by the standards of the modern prospert
world, the lives of most of the people in the world most of the time

stankNto put it mildly. Many of the processes that have blossomed s
to make our industrialNpost-industrialNeconomy were clearly undery
by the start of the twentieth century. But they were for the most part
seedlings. In what matters most, in the warp and woof of everyday li
our counterparts in the industrial core of the world economy around
still had more in common in their styles of life with their predecessor



1600 or 1700 than with us today. The gap between us today and the
then, even the them who lived then in the most prosperous parts of
world around the North Atlantic, is worth underlining.

What was material life like back in the last years of the nineteenth
century?

Lifestyles of the Rich

In 1902 an anonymous collegeprofespoofessorG.H.M., wrote a four-
page article for the Atlantic Monthly in which he pleaded for more mq
for college professor salaries, and claimed to be vastly underpaid. 1
prst thing to note is his salary: he claimed that the Oaverage college
professorOs salaryONthe salary that he saw as clearly inadequate &
unfairly lowNOis about $2,000.0

Yet $2,000 was four times the average of GDP per worker at the tur
the century. In order to match turn-of-the-century professors in term:
income relative to the national average, a professor today would ha\
make an academic salary of $300,000Na height far above any avere

The second thing to note is that our professor sees himself as a rea:
man. He is not asking for what he would see as the Olarge salar[y],
commensurate with what equal ability would bring in other lines of w
($10,000 to $50,000)ONor 20 to 100 times the then-current average
of GDP per worker. Today, 20 to 100 times average GDP per worke
would be between $1,400,000 and $7,000,000 a year. At 50 times a
GDP per worker (roughly the mid-point of G.H.M.Os range, correspc
to a salary of $2.5 million a year), we are down to less than 2000
households in todayOs United States.

That an ordinary professor could feel that his talents ought, in some
to earn such an enormous multiple of the average income is a sign ¢
unequal an economy and society the turn of the twentieth century U
was. Yet as this professor goes through his budget, he expects his



to nod and we modern readers do indeed nod that his family is indes
strapped for cash.

The brst large expense he lists is for personal services: OWe must |
a month for even a passable servantO and add to that $10 a month
laundry, for the regular Oservants will do no laundry work,0 $1 a mc
for haircuts, and $2 a month for a gardener. Already, on personal se
alone, we are up to $445 a yearNroughly the average level of GDP j
worker in 1900. But the professor sees himself as having no choice
make such large expenditures on personal services. If he doesnOt, |
household will fail to make a properly upper-middle-class impressior
lawn must be trimmed, the house dusted, the clothes cleaned, and t
children washed. He has no gasoline-powered lawnmower, no elec
hedge clippers, no vacuum cleaner, no dishwasher, and neither a wi
machine nor a dryer. Consumer durables take the place now of wha
servantsO sweat (at least for college professorsO households) a cer

Food bills average $55 a monthNenough to buy 170 Ibs. of veal cutl
(present market value perhaps $800), or 500 pounds of chuck roast
(present value perhaps $1000), or 1000 Ibs. of bread (present value
perhaps $1100). Note that $55 a month works out to be $660 a year
again considerably more than a yearOs average GDP per worker or
alone. In general it was hard to economize on food at the start of thit
century: food and fuel consume almost half of consumer expenditure
the average household in 1885, but only a bfth of consumer expend
1987.

Lifestyles of the Poor and Unknown

But before we start to worry too much about the plight of Professor
G.H.M, who cannot afford to live within walking distance of campus
cannot afford to keep a horse and carriage and so must bicycle to
workNwe should reflect that working-class families at the turn of the
century lived much more differently from Professor G.H.M. than worl
class families do from his successors today. A large proportion of



households then had (largely male, unrelated) boarders sleeping an
in the house: this provided a way for the household labor of the hous
to bring income directly into the household. It also made her life mo
difficult, and multiplied the amount of work she had to do. Few
households had running water or a hot water heater. Water came in
buckets from a faucet in the street into the house, and then heat it ol
stove. In theNrelatively prosperous for its timeNfactory steel town o
Homestead, Pennsylvania at the start of the twentieth century, only
six working class households had indoor bathrooms in 1910. Half of
OSlavO and ONegroO families lived in one or two room houses. Mo
families lived in four room houses.

Table 6.1: American Housing, 1900-1990

Share of Households with:
1900 1990

Boarders and lodgers | 0.25 0.02
Over 1 person per 0.49 0.06
room
Over 3.5 persons per | 0.23 0.06
sleeping room
Running water 0.24 0.99
Flush toilets 0.13 0.97
Central heat 0 0.84
Gas or electric light 0.12 1
Refrigerator 0.18 0.99
Washing machine 0.05 0.7
Vacuum cleaner 0 0.92
Radio 0 0.96
Television 0 0.99
Telephone 0.05 0.91

Source Census.

But even if you have a four room house, can you afford to heat more
one room of it?



The diets of workers in Homestead, Pennsylvania at the turn of the «
were composed primarily of meat of widely variable quality, bread, b
potatoes, oatmeal, and tea and milkNwith luxuries such as sweets a
in more or less regularly. We would bnd the diet somewhat monotor
(however, a lot of time and effort went into Pnding different ways to 1
potatoes).

Almost the brst luxury that a working-class family moving up would
purchase would be the services of a laundress. Since laundry was
expensive and difpcult, few working-class families could maintain uf
middle-class standards of cleanliness. How often would you take ba
the water had to brought in from an outside pump, and then heated !
stove? How often would you wash your clothes if everything had to |
washed out in the sink, if the fabrics were three times as heavy and
detergents one-third as powerful as the ones available today, and if
result the laundry was a full dayOs chore? Laundry was not a two h
week but a ten hour a week task.

As a rule married women did not work outside the homeNunless the
were African-American, in which case they might well do their own
familyOs housework and be paid for doing a share of some white fa
housework as well. Meal preparation was not a one-hour-a-day but :
hour-a-day task.

Barring a shift toward larger-scale communal or cooperative livingNe
shift which simply did not happen even though anticipated, hoped fo
worked for by many feministsNwithin-the-household production and
maintenance soaked up one-third the potential adult work hours. It n
next to impossible for married women (unless they were quite rich, c
quite poor) to have independent careers and still fulfill the social
expectations of household maintenance.

Those who could afford the resources to maintain bourgeois styles ¢
cleanliness flaunted it. White shirts, white dresses, white gloves are



powerful indications of wealth in turn 'of the century America. They s
Ol don't have to do my own laundry,O and they said it loudly.

Infant mortality at the turn of the century was high. One in bve babie
Homestead, Pennsylvania died before reaching his or her brst birthc
Adult men died, too, like flies (and adult women faced substantial ris
childbirth). Accident rates in the factory were such as to leave 260 ir
per yearN30 deadNout of a total population of 25,000 and a steel mi
working population of 5,000. Each year, bve percent were injured er
to miss work for some time (although only one percent per year wer:
permanently disabled), and 1/2 percent per year were killed in factor
accidents.

You can do the math.

Start to work for U.S. Steel when you are 20. There is one chance ir
that the factory will kill you before you reach 50, and almost one cha
in three that the factory will disable you. Is it any wonder that life
insuranceNdisability insuranceNgroup lodges that provide benebts
(because the company provides few)Nloom so large in American wc
class consciousness at the turn of the century? And is it any wonde
the brst component of the welfare state put into place, in many parts
United States, was workmenOs compensation?

Of course, in 1910 Homestead (or in 1930 Detroit, or in Los Angeles
today) the most arduous and difbPcult jobs were done by minorities: i
1910 Homestead by Slavs, in 1930 Detroit by Blacks, and in 1990 L
Angeles by Hispanics. At the micro level, such groups are concentre
the most arduous and lowest-paid jobs because they are poor, beca
have limited other options.

Most of the Homestead workforce only worked six days a week: for
out of bve workers, the mill was shut on Sundays. U.S. Steel viewec
thisNsshutting most of the mill on SundaysNas a major concession ol
their part, a concession that they hoped would produce large public
relations benebpts.



Image 6.2: The Homestead Steel Plant

Credit: Courtesy of the Carnegie Museum of Art

Homestead Steel Works, by B. L. H. Dabbs, 1893-1895. Workers watch as a foundry ladle prepares to pour
molten iron into ingot molds at Carnegie Steel Company's Homestead Steel Works.



From U.S. SteelOs perspective, each hour that a modern plant like
Homestead stood idle was tremendously expensive. Variable
costsNwages, raw materials, and transportationNmade up perhaps :
total costs. The remainder wdpged: capital costs on the construction
the plant, and maintenance that had to be performed whether the pl
operating intensively or not.

Were U.S. Steel to move from two 12-hour shifts a day to one 12-ho
shift, its output would be halved but its costs would be reduced by ol
1/3-so total costs per ton of steel made would rise by 1/3. This was 1
margin that U.S. Steel could afford. As long as it could bPnd workers
willing to work the night shift, the Homestead mill (depressions and
recessions apart) stayed open 24 hours a day on weekdays. And wt
things did change, they changed all at once-from two 12-hour shifts
and during World War I, to two 8-hour shifts (or three 8-hour shifts)
during the 1920s, and during and after World War II.

Yet Homestead jobsNat least Homestead jobs taken by native-born
AmericansNwere good jobs for the time even by the high ad elevate
standards of the United States. As historian Ray Ginger puts it:

their expectations were not ours. A man who grew up on a Southern
farm did not think it cruel that his sons had to work as bobbin boys
[collecting spun thread in a textile mill]. An immigrant living in a
tenement and working in a sweatshop yet knew that for the brst time
in his life he was wearing shoes seven days a weekE

And Homestead, Pennsylvania jobs paid well both by the standards
United States and the standards of the world economy of the time. V
households could make around $900 (of 1910 value) a year, placing
wellwithin the upper third of the U.S. population in terms of income
household in 1910. Relative to what could be earned by people of si
skill levels anywhere else in the world, a job in the Homestead mill w
very attractive job. Even the unequal America at the turn of the centi
was a very attractive place compared to the rest of the world. Ameri
exceptional. In spite of the hours, in spite of the risk of death or injur



spite of the working conditions, these were very good jobs by interne
standards: jobs worth moving 7,000 miles for, from Hungary or Lithu
to suburban Pittsburgh. For the economy of the late nineteeth centul
for the first time in human history a truly global economy, filled with
long-distance trade and migration.

Cataloging the Differences

One other place to see the difference between us and them is in the
Montgomery Ward catalog. At the turn of the century Montgomery W
was the largest mail-order business in the United States. It supplied
and small-town households around the country with goods producec
AmericaOs factories. It was one of the ways that the forty percent or
AmericaOs households that still lived in small towns or isolated farm
could purchase the products of industrial civilization. The shops and
of the big cities were much less convenient than the regular arrival ¢
mail-order catalogues. Shipping by mail order from centralized
warehouses, companies like Montgomery Ward were willing to supp
goods ranging from sterling silver teaspoons to sets of the Encyclop
Britannica to drill presses.

The table presents a sample of consumer goods available through
Montgomery Ward at the start of the twentieth century. Near the top
table is a one-speed bicycle, costing $65 if ordered from Montgomer
Ward in 1895. The price of a bicycle measured in OnominalO dollar:
more than doubled over the past century (as a result of inflation). Bu
bicycle today is much less expensive in terms of the only measure tt
truly counts, its OrealO price: the work and sweat needed to earn its
took perhaps 260 hoursO worth of the average American workerOs
production in 1895 to mount up to enough money to buy a one-spee
bicycle.



Table 6.2: The Multiplication of Productivity, 1895-
2007

Time Needed for an Average Worker to Earn the Purchase Price of Various

Commodities
Commodity Time-to-Earn in | Time-to-Earn in| Productivity
1895 (Hours) 2007 (Hours) Multiple

Horatio Alger (6 vols.) 21 0.6 35.0
One-speedbicycle 260 7.2 36.1
Cushioned fiice chair 24 2.0 12.0
100-piecadinner set 44 3.6 12.2
Hair brush 16 2.0 8.0
Canerocking chair 8 1.6 5.0
Solid goldlocket 28 6.0 4.7
Encyclopedia Britannica 140 33.8 4.1
Steinwaypiano 2400 1107.6 2.2
Sterling silverteaspoon 26 34.0 0.8

Source: 1895 Montgomery Ward Catalogue

Today an average American worker can buy a one-speed bicycleNo
higher qualityNfor a little less than one dayOs worth of value added.

In terms of labor power bicycles have become 36 times cheaper ove
near-century from 1895 to 1990. On the bicycle standardNmeasurin
wealth by counting up how many bicycles it can buyNthe average
American worker today is some 36 times richer than his or her couni
was back in 1895. Other commaodities would tell a different story. A
cushioned office chair has become only 12 1/2 times cheaper, in ter|
the time the average worker requires to produce enough to pay for i
Steinway piano or an accordion is only twice as cheap. A sterling-sil
teaspoon is 25 percent more expensive.

Thus the answer to the question Ohow much wealthier are we today
our counterparts of a century ago?0 depends on which set of comm
you view as central and important. If you care only about personal

servicesNhaving a butler around to answer the door and polish your
spoonsNthen you would find little difference in national average wea



between 1895 and 1990: an hour of a butler's time then cost about ¢
hour's worth of the time of an average worker; an hour of a butler's t
today costs about the same; on the butler-hiring standard we are no
off than a century ago. But suppose you care a lot, instead, about yc
ability to by mass-produced manufactured goodsNlike bicycles. The!
multiple is 36.

This divergence is what economists call Othe index-number problen
is unsolvable. There is no single, unique, correct index that will tell y
how much higher wealth or productivity is: it all depends on what you
value, and what set of weights you choose to evaluate the different
production possibilities of different eras. So do we simply take some
geometric average of all the productivity multiple factors? That woul
seem to produce an underestimate of growth, for what do we do witl
commodities and services we have and use today that were not ava
any price back in the last third of the nineteenth century? Do we con
that economic growth has been nearly infinite, because even all of t
resources of the economy of the past would have been unable to prt
even an infinitesimal fraction of some of the goods we make today?
we are nearly infinitely better at producing the floating-point arithmet
operations, or airplane flights, and antibiotics that we take for
grantedNbecause they are so cheapNtoday.

Looking Backward

We can see the magnitude of the contribution that the changing set
commodities we can produce makes to our wealth by red&divigng
Backward, Edward BellamyOs turn of the last century utopian novel.
Looking Backward the narratorNthrown forward in time from 1895 to
2000 by an unbelievable and crude plot deviceNhears the question:

OWould you like to hear some music?0

He expects his hostess to play the pianoNa social accomplishment ¢
upper-class women around 1900. To listen to music on demand thel



had to haveNin your house or nearbyNan instrument, and someone
trained to play it. It would have cost the average worker some 2400
roughly a year at a 50-hour workweek, to earn the money to buy a h
quality piano, and then there would be the expense and the time
committed to piano lessons.

But today, to listen to music-on-demand in your home, all you need |
CD or a tape player or an iPodNor in a pinch, if you are willing to let
others choose your music for you, a radio.

The labor-time value of a Steinway piano has fallen in price from 24t
average worker-hours a century ago 1100 average worker-hours toc
But if what you value is not the piano itself but the capability of listen
to music at home, the cost has fallen from 2400 average worker-hot
century ago to 10 hours today for the iPod.

So when we calculate the increase in material wealth, do we count t
halving of the labor-time price of the commodity (which is what Histc
Statistics does); or do we count the 240-fold decrease in the real lak
time price of the capability of listening to piano music? The experien
live and recorded music are different in kind. But are they different
enough to put a serious dent in the fact that a household today can
the capability of listening to piano music for only 1/240 the labor time
a household of a century ago? And whose piano playing do you real
want to listen to?

The argument that our commodity-focused price indices miss most ¢
real actionNthat price indices focusing on the services provided wou
produce vastly greater estimates of long-run economic growthNis m:
most powerfully by William Nordhaus in his study of the economic cc
light. Nordhaus attempts to construct a consistent series of the real
time cost of illumination from the dawn of civilization until today. He

concludes that the past hundred years have seen a ten thousand-fol
decline in the real price of illumination. Yet the commodity-based pri
indices economists rely on have only captured a ten-fold decline in t
real price. Nordhaus guesses that standard estimates understate Ot



economic growth since 1800 by between 0.5% and 1.4% per yearN:
amount that cumulates to a multiplicative factor of between 3 and 1t
the past to centuries, and to a conclusion that real wages since 190(
multiplied by a factor between 20 and 100.

Is this credible?

| have no problem at all with NordhausOs conclusion. My familyOs i
today is roughly $250,000 a yearNabout four times average GDP pe
worker. Suppose that you stuffed me and my family into a time mact
sent us back a century to 1890, and then gave us an income equal t
two times that of 1890 average GDP per worker. We would not be a
the 400 invited to the most exclusive parties in the mansions of New
Rhode Island; but we would be among the next outer circle of 2,000

Would we then feel as rich as we feel now? Would we be happyNor
least not unhappyNwith the switch?

Our power to purchase some commodities would be vastly increase
would have at least three live-in servants, a fifteen-room house (plus
summer place), if we lived in San Francisco we would live on Nob H
we lived in Boston we would live on Beacon Hill, if we lived in New Y
we would live on Park or Fifth Avenue.

The answer is surely that we would not be happy and we would feel
| would want, first, health insurance: the ability to go to the doctor an
treated with late-twentieth-century medicines. Franklin Delano Roos
was crippled by polio. Nathan Meyer RothschildNthe richest man in-
world in the first half of the nineteenth centuryNdied of an infected
abscess in his mid-fifties and never saw his grandchildren grow up.
Without antibiotic and adrenaline shots | would now be dead of child
pneumonia. The second thing | would want would be utility hookups
electricity and gas, central heating, and consumer appliances. The tl
thing | want to buy is access to information: audio and video broadc:
recorded music, computing power, and access to databases.



None of these were available at any price back in 1890.

| could substitute other purchases for some. | could not buy a washii
machine, but | could (and would) hire a live-in laundress to do the
household's washingNif | were rich enough. | could not buy airplane
tickets; | could make sure that when | did travel by long distance trai
boat | could do so first class, so that even though travel churned up
enormous amounts of time it would be time spent relatively pleasant
But | could do nothing for medical care: no matter how rich | was, | v
be poor. And | could do little or nothing for access to information,
communications, and entertainment technology save to spend the
equivalent of $1000 on books | can now buy for $30, and to leave th
children home with the servants and go to the opera and the theater
other week: no matter how rich | was, | would be poor.

How poor were the people who did without the central heating, elect
lights, fluoridated toothpaste, electric toaster ovens, clothes-washing
machines, dishwashers, synthetic fiber-blend clothes, radios,
intercontinental telephones, xerox machines, notebook computers,
automobiles, and steel-framed skyscrapers that | have used so far t
worthNand it is only 10 A.M.?

| would not be satisfied with my attempts to substitute using late
nineteenth century technology. First of all, | would be dead. Second
large chunk of my-high-material standard of living is the broad range
commodities newly-invented over the course of the past century tha
choose to purchase, and that | do use because they give me capabi
that were simply not possible a century ago.

Thus perhaps the most important component of the past centuryOs
economic growth is the new commodity componentNthe goods and
services of which people alive in the 1890s could dream but not purc
Whenever we hear a sentence like Oaverage GDP per worker in 18!
equal to some $15,000 at 2008 prices,O we cannot help but think th
material standard of living then was about what we could obtain now
had $15,000 to spend. But it was not. The simple valuing of the past



production at the present's prices leaves out a very important part of
picture: the material standard of living then was about what we coulc
obtain now if we had $15,000 to spend, but were required to spend i
on commodities that have been around for more than a century: no |
entertainment or communications or transportation technologies; no
modern appliances; buildings, roads, bridges, and other infrastructui
using century-old technologies. And an income of $15,000 that musi
spent exclusively on late nineteenth-century commodities is, for mos
us, worth a lot less than $15,000.

“The Summit of Human Felicity...”

Return to Edward BellamyOs utofiagking Backward. After answering
OyesO to the question Owould you like to hear some music?0 Bella
protagonist is stupefied to find his host

merely touched one or two screwsE

and immediately the room was

filled with music; filled, not flooded, for, by some means, the volume

of melody had been perfectly graduated to the size of the apartment.
OGrand!O | cried. OBach must be at the keys of that organ; but where is
the organ?0

He learns that his host has called the orchestra on the telephoneNfc
Bellamy's utopia you can dial one of four orchestras, and then put it
speakerphone. BellamyOs protagonist then says that:

if we [in the nineteenth century] could have devised an arrangement
for providing everybody with music in their homes, perfect in quality,
unlimited in quantity, suited to every mood, and beginning and
ceasing at will, we should have considered the limit of human felicity
already attained...



To Edward BellamyNa self-described utopian visionary, a late-ninete
century ministerOs son from western MassachusettsNa radio that cc
tune into any of four stations is Othe limit of human felicity.O

What if someone were to take Edward Bellamy to Tower Records? (
Blockbuster Video? Ooops. There is no Tower Records anymore, ar
there soon will be no Blockbuster Video, because they have been ai
being eliminated by alternative and even cheaper and more efficient
systems of distribution. Well, if we could have taken Edward Bellam
Tower Records when it existed, his heart would have stopped. Yet v
not think of our modern ability to cheaply listen to high-fidelity go-
anywhere listen-to-anything music as a remarkable or even a notabl
of our economy. We do not daily give thanks for our CD collections ¢
genuflect in front of our iPods. We do not reflect that they have brou
to Othe limit of human felicityEO

Edward Bellamy dressed up to go to the symphony and the opera, a
so rarely. Professional-quality music was a big deal: a very special
experience. A special experience needs to be marked by special clo
But for us today it is not a big deal. The technological inventions of tl
past century have transformed experiences that were rare and value
luxuriesNavailable only to a rich few at great expenseNinto features
modern life that we take for granted. Bellamy might see us somewhz
we would see a civilization in which everyone had crates of gem-que
diamonds sitting in their basement because no one could find a use
them, and in which no one thought of these boxes as in any way
interesting.
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