%

Does Technology Drive History?
The Dilemma of Technological Determinism

edited by

Merritt Roe Smith
and

Leo Marx

The MIT Press
Cambridge, Massachusetts
London, England

114



Technological Determinism in American
Culture

Merritt Roe Smith

In this essay, Merriit Roe Swuth provides a brief hisiory of technological
determimism and shows how deeply such thought s embedded m American
culture. He mamiarns that, as early as the 1780s, public servanis like Tench
Coxe began to attribute agency to the new mechanical technologies associated
with the rise of the factory system. He reveals, moreover, that the technocratic
sperit Coxe represented grew by leaps and bounds during the nineteenth century
as the Unated States expenienced rapid mdusinal expansion and gamned status
as a world power. Smuth also shows how ariists, advertisers, and professional
fustorians contributed to the emergence of a widespread popular belief in
technology as the driving force m society. He even detects elements of tech-
nological determuasm in the writings of the scholars who became the most
outspoken cruics of modern technological sociely.
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The belief 1 technology as a key governing force 1n society dates
back at least to the early stages of the Industrial Revolution. Referred
to as “technological determinism” by twentieth-century scholars, this
belief affirms that changes mn technology exert a greater influence on
societies and their processes than any other factor. Indeed, one con-
temporary writer who refers to himself as a technocentrist maintains
that “technology broadly conceived, along with 1ts lesser sibling Sci-
ence, 1s the central force in the modern world, more important to
defining the patterns and problems of twentieth-century life than
internanional conflict, national poliucs, the malidistribution of wealth,
and differences of class and gender, because it is In SOME SENSE prior
to all of these.”* Within this genre of thought and expression one
can discern two versions of technological determinism: a “soft view,”
which holds that technological change drives social change but at the
same ume responds disciminaungly to social pressures, and a “hard
view,” which percerves technological development as an autonomous
force, completely independent of social constraints.®
The intellectual heritage of technological determinism can be
traced to the enthusiasm and farth in technology as a liberaung force
expressed by leaders of the eighteenth-century Enlightenment.
Within this rradition at least two streams of thought—one enthusias-
tic, the other critical—contributed to the formulauon of the deter-
minist position. Both viewpoints hold technology and science to be
powerful agents of social change. This is noteworthy because deter-
munistic thinking took root when people began to attribute agency to
technology as a hustorical force. One sees such thought in the cele-
bration of the new science by Voltaire, James Ferguson, and J. T.
Desaguliers, in the memorable verses of Alexander Pope, n Diderot’s
Encyclopedie, in James Watt's ingenious feedback mechanisms, in the
popular eighteenth-century metaphor of a clockwork universe, and

I. Memo from Wade Roush to the author, March 31, 1992 (in the author’s
POSSESSIOn ).

9. Although he does not adopt the adjecuves “soft” and “hard,” Thomas J.
Misa disunguwishes between the various versions of technological determinism
in “How Machines Make History, and How Historians {and Others) Help
Them to Do So” (Scence, Techmology, and Human Vaiues 13 (1988): 308-331)
(see esp. p. 309). For a crincism and a denial of the distinction between hard
and soft determinism, see Bruce Bimber’s essay m this volume. Also see Alex
Roland, "Theonies and Maodels of Technological Change: Sermantics and
Substanice,” Saence, Technology, and Human Values 17 (1992): 90-952.
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even in the criucal perspectives of such later essayists as Thomas
Carlyle. Above all, determinisuic thinking can be seen 1n the concep-
ton and popular acceptance during the eighteenth century of the
dea of progress.? '

While technological determunism nitially sprouted in Europe, it
found even more fertile ground n the newly independent United
States—primarily because Americans were so taken with the idea of
progress. Benjamin Franklin and Thomas Jefferson, foremost among
the new nation’s prophets of progress, were true believers in human-
kind’s steady moral and matenal improvement. As avid proponents
of the cause of liberty, they looked to the new mechanical technologies
o-f the era as means of achieving the virtuous and prosperous repub-
lican society that they associated with the goals of the American
Revoluuon. For them, progress meant the pursuit of technology and
science in the interest of human betterment (intellectual, moral, spir-
itual) and matenal prosperity. Both men emphasized that prosperity
mearnt liz.tle without betterment; a proper balance between them had
to be maintained. Indeed, Jefferson's oft-repeated reservations about
lflrg&scale manufacturing reflected his concern about the fragility of
liberty, power, and virtue m society and his sense of how easily a
n_epubiic could be corrupted. If carried to extremes, jefferson wor-
nec_i, the civilizing process of large-scale technology and industriali-
zation might easily be corrupted and bring down the moral and
political economy he and his contemporaries had worked so hard to
erect. As much as Jefferson esteemed discovery and invention, he
considered them means to achieving a larger social end. For his part,
Benjamin Franklin refused to patent his inventions, for, as he put it
“we enjoy great advantages from the inventions of others, we should
be glad of an opportunity to serve others by any invention of ours,
and this we should do freely and generously.” An exemplar of the
Enlightenment, the author of Poor Richard's memorable aphorisms
considered his inventions not a source of private wealth but a benefit
for all members of socety?

3. For an introduction to the literature on technology and the idea of prog-
ress, see Merritt Roe Smuth, “Technology, Industrialization, and the Idea of
Progress in America,” in Responsible Saience: The Impact of Technology on Ssaicty
ed. K. B. Byrne (Harper & Row, 1986), and Lec Marx, “Does Emproveci
Technology Mean Progress?” Technology Rewiew { January 1987): 35—41, 71

4. Smuth, “Technology, Industrialization, and the Idea of Progress in Amer-
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However, just when Franklin and Jefferson were espousing a;‘xew
republican technology sensitive to hu{:ﬂan perfection, a more tec n;;—
cratic vision of progress was begmmng'to emerge. Ev:de.nt in Lhe
speeches and writings of Alexander Harmiaor} and hls associate att i(:':
.S, Treasury Deparunent, Tench Coxe, this new viewpoint openhy
attributed agency and vatue to the age's impressive mechamc:_ii tech-
nologtes and began to project them as an independent for:ce im ?Ch
ety. Although Hamilton 15 remembered as the country's eacsng
ekponem of mechanized manufacturing dun‘ng the 1790s, O-ie
(17551824} was its most eloquent and persistent ad_vo:cate. -L} ei
many of his contemporaries, Goxe believed that Amenc__a s politica
mdependence hinged on the establishment of economic mdepen-
dence. Given the country’s dependent economic status, he empha—
sized the need for machine-based manufactures as the prime sokumop
to uts poliucal problems. Incdeed. he told an aud_ience ol sympathetic
listeners in the summer of 1787 that manufacturing under the factor?:
system represented “the means of our POLITICAL SALVAT;ON‘.
“1¢ will.” he noted, “consume our nauve productions it will
improve our agriculture .. 1t will accelerate the :m_provement of
our internal navigation . - it will fead us once more into the paths
of virtue by restoring frugality and industry, those potent anudotes
to the vices of mankind and will give us real independence by res-
cuing us from the tyranny of foreign fashions, agd the destruct‘we
torrent of luxury.”® Whereas Jefferson had emphamzed te.ch‘nofog!(_:;l
development in the interest of the spiritual needs of individual citi-
zens, Coxe shifted the emphasis away from human bet{ermfam and
toward more impersonal societal ends, particularly the establishment
of law and order 1 an unstable political economy. From the start,

wa,” pp. 2-4; Marx, “Does improved Technology Mean Progress?” pp. 35—
37 (Franklin quote: p. 36}

5. Tench Coxe, An Address to an Assembly of the Friends of 'Amenmn Manufac-
tures, Convened for the Purpose of Establishing a Socwety for the Encouragement of
Manufactures and the Useful Arts, Read in the Universily aof Pennsylvama, an.
Thursday the 9th of August 1787, reprinted in The Philosophy of 1‘,'Ia1a;1facture;
Early Debates Over Industralization tn the United States, ed. M. B. Folsom an
S. D. Lubar (MIT Press, 1982) (quotes from pp- 61—.6??)_. For perceptive
treatments of Coxe’s writings see John F. Kasson, Civilizng the Machine
{Grossman, 1976), and Leo Marx, The Machine m the Garden (Oxford Um-
versity Press, 1964), pp. 150-169.
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technological determinism proved lghly compatible with the search
for political order.

As andustrial caputalism gained a firmer grip on the American
economy during the early decades of the mneteenth century, Coxe’s
technocratic perspective became increasingly dominant among other
segments of the popuiation.® While evidence of tension and discon-
tent could be found among the new class of industrial workers and
i the works of certain artists and intellectuals, by and large journal-
1sts, popular orators, and poliucians hailed “the progress of the age,”
reassuring their audiences that technological innovation not only
exemplified but actually guaranteed progress. The evidence for prog-
ress seemed mcontrovertible. Decade by decade the pace of techno-
logical change quickened--railroads, steamships, machine tools,
telegraphy, structures of ron and steel, electricity—and with each
decade the popular enthusiasm for “men of progress” and for their
inventions grew. Ralph Waldo Emerson, often a critc of the new
mechanical age, exclaimed “Life seems made over new.” “Are not
our inventors,” asked another enthusiastic writer, “absolutely usher-
ing in the very dawn of the millennuum?” It certainly seemed so to
Horace Greeley, the editor of the New York Tribune. Upon visiung
New York's Crystal Palace Exhibition in 1853, he pronounced: "We
have universalized all the beautiful and glorious results of industry
and skill. We have made them a common possession of the people.

- We have democratized the means and appliances of a higher
life.” A writer 1 the prominent North American Review asserted that
the benefits of machmery “are seen every where, felt every where,

and must abide forever.””
What began as a trickle of enthusiasm for technology n the late
eighteenth century became a rivulet by the Civil War and continued

6. Leo Marx provides an msightful discussion of the origins of the techno-
cratic spirtt 1in his contribunion to this volume.

7. "Works and Days,” in Emerson’s Warks, vol, 7, Seciety and Solitude (Hough-
ton, Mifflin, 1870), p. 158: Dougias T. Miller, The Birth of Modern Amenica,
1820-1850 {Pegasus, 1970}, p. 32; Horace Greeley, ed., Art and Industry a:
the Crystal Palace (Redbieid, 1853), pp. 52-53; “Effects of Machinery,” North
American Review (Boston) 34 (January 1832): 226-227. For further docu-
mentation see Hugo A. Meier, "Technology and Demeocracy, 1800-1860.7
Mississspin Valley Histoneal Review 43 (1957): 618-640, and Russell B. Nye,

Secrety and Cufture m America, 1830-1860 (Harper & Row, 1974), pp. 3-31,
258.
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Figure 1

Christian Schussele's portrait “Men of Progress” (1863) celebrated the role
of inventors in American society and sought to place them n the pantheon
of natronal heroes. Among those portrayed are Samuel Colt (inventor of the
revolving pistol bearing his name, third from left), Cyrus McCormick (fourth
from left, standing beside a model of his reaper), Charles Goodyear (seventh
from left, with a pair of rubber boots beneath his chair), and Elias Howe
(extreme right, sitting behind his patented sewing machine). Samuel F. B.
Morse (seventh from right) occupies the most prominent position in the
portrait. He is seated at the table. demonstraung his telegraphic apparatus
to the group, and has turned to converse with Robert Hoe (fifth from right),
whose rotary prinung press is represented by the drawing on the floor at
Morse's feet. At upper left hangs a portrait of Benjamin Franklin, considered
by many to be the symbol of American mventive genius and, approprately
in this instance, an important precursor of Morse in electrical expertmenta-
ton. For further informatuon, see Brooke Hindle and Steven Lubar, Engines
of Change (Smithsonian Institution Press, 1986), pp. 75-77. Photograph cour-
tesy of Dibner Insttute for History of Science and Technology.

to surge thereafter. Between the 1860s and the early 1900s, many
popular books. articles, pamntings, and lithographs celebrating the
new technology found their way into America's parlors and sitting
rooms. A sampling of books from the period reveals such utles as
Eighty Years of Progress, Men of Progress, Triumphs and Wonders of the
19th Century, The Progressive Ages or Troumphs of Science, The Marvels of
Modern Mecharasm, Our Wonderful Progress, The Wonder Book of Knowi-
edge, and Modern Wonder Workers. The belief that in some fundamen-
tal sense technological developments determine the course of human
events had become dogma by the end of the century. Writing in
1899, James P. Boyd confidently asserted that “the nineteenth century
stands out in sublime and encouraging contrast with any that has
preceded it.” “As the legatee of all prior centuries,” he continued, “it
has enlarged and ennobled its bequest to an extent unparalleled in
history.” “Indeed,” he concluded, “it may be said that along many of
the lines of invention and progress which have most intimately
affected the life and civilizauon of the world, the nineteenth century
has achieved triumphs and accomplished wonders equal, if not supe-
rior, to all other centuries combined.”®

8. James P. Boyd, Triumphs and Wonders of the 19th Century (C. W. Stanton,
1899), p. i. Also see, for example, Eighty Years' Progress of the Umied States
(L. Stebbins, 1864); James H. Parton et al., Sketches of Men of Progress (New
York and Hartford Publishing Co., 1870); Benson J. Lossing, The Amencan
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As much as late-nineteenth-century writers like Boyd admired the
power. dynamism, and design of new technologies, they were even
more taken with thewr symbolic qualities. Boyd and his collaboraters
described the latest developments 1n electricity, naval engineering,
architecture, and chemistry in tones of awe and wonder. Coupled
with advances in art and literature and with “the century’s moral
progress,” such “glorious works” seemed “almost magical” to Boyd.
He therefore entitled his book Trumphs and Wonders of the 19th Cen-
tury, confident that the subjects he chose would “show the active
forces, the upward and onward movements, and the grand results
that have operated within, and triumphantly crowned, an era without
parallel.” At the heart of these triumphs stood the products of tech-
nological change.

Boyd’s rhetoric may seem inflated to late-twentieth-century read-
ers, but by the standards of the late nineteenth century it typifies the
tendency of writers to view new technologies both as instruments of
power and as triumphant symbols of human progress. Such writers
expressed a seemingly unbounded enthusiasm for the machine age,
so much so that one gets the impression that heavier and heavier
doses of technology are being prescribed for the solution of societal
ills. Inspired by thetr contacts with the great invenuons of the age,
writers and artists often purposely endowed steamboats, railway foco-
motives, machinery, and other inammate objects with life-like quali-
ties in order to cultivate emotions of wonderment, awe, magic. and,
at times, even dread in their audiences. The discovery of what cul-
tural historians would later call the “technologscal sublime” added yet
another dimension to the growing popular belief in technology’s
power to shape the course of human history.®

Centenary: A History of the Progress of the Republic (Porter & Coates. 1876);
Jerome B. Crabtree, The Marvels of Modern Mechanism and Thar Relation to
Socal Betterment (King-Richardson, 1901); Trumbull White, ed., Our Wonder-
ful Progress: The World's Traumphant Knowledge and Works (Hampden, 1902);
H. L. Harvey, The Progressive Ages or the Traumpiis of Science (. A. Ruth, 1881);
Alfred R. Wallace, The Wonderful Century: Its Successes and Failures (Dodd,
Mead, 1898); Henry C. Hill, The Wonder Book of Knowledge: The Marvels of
Modern Industry and Invention (John C. Winston, 1927); Waldemar Kaempf-
fert, ed., Modern Wonder Workers: A Popular History of Amenican Invention
(Blue Ribbon Books, 1924); Malcolm Keir, The Pageant of Amenrica: The Epic
of Industry (Yale University, 1926).

9. For an extended discussion of the technological sublime see Kasson, Civ-
iizing the Machine, pp. 162—-168.





