Appendix A:
An Historical
Analysis Relating
Causes to EffectsA

J

iven the complexity of the relationships century, however, the United States had been
involved, anticipating how communica- forged into a major industrial nation spanning the
tion technologies might a#tt the pros- continent and a multiplicity of cultes. Tele-
pects of Third World countries is communications, as described below, played a
decidedly difficult. Nonetheless, to make soundmajor role in this economic amgblitical trans-
telecommunication investments, developingformation.
country leaders and foreign aid providers must

assess the full range of associated benefits ar@OMMUNICATION TECHNOLOGY AND

costs. They also need to understand the cond+|-HE RISE OF THE U.S. ECONOMY
tions under which success will most likely occur.

To gain a sufficiently broad understanding ofThe important role that communication (and
these issues, it is useful to consider historical evitransportation) technologies played in the rise of
dence drawn from analogous situations. Only athe U. S. economy can be seen by tracing the
historical picture can capture all the variablesdevelopment of these technologies in conjunc-
and their relationship to one another. Comparingion with the nation’s industrial development.
historical inferences to statistical data, it is therBetween 1830 and 1887, a plethora of new tech-
possible to suggest whether, and the extent tgologies emerged and gradually replaced many
which, the conclusions of such analyses might bef the social and institutional communication
generalized. networks that had hitherteustained economic

To select an historical case that is somewhaactivities in the New World. The deployment of
analogous to the situation in developing counthese technologies, together with the social and
tries today, one need look no further than theorganizational changes that they facilitated,
United States. Judged by European standards afcreased economic activity and fostered eco-
the time, the United States was, in its earlieshomic growth in a number of interrelated ways
years, “underdeveloped.” By the turn of théth  (see table A-1).
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and Computing Technologies, 1880-1939

TABLE A-1: Selected Innovations in More Generalized Information-Processing

Desk-top Digital Analog Punch-card
Year calculating computing computing processing
1880
1882
1884 Keyboard Electric
1886 add-subtract tabulator
1888 calculator Part of
1890 Multiplier analytical
1892 engine
1894 Four- Equation
1896 function solver
1898 calculator 80-element Automatic
1900 harmonic bin sorter
1902 analyzer Plug-board
1904 tabulator
1906
1908
1910 Gyrocompass
1911 computer
1912 Profile
1913 tracer
1914 End-game 80-input tide
1915 chess machine predicator
1916 Battle
1917 tracer
1918
1919 Printing
1920 Electro- tabulator
1921 mechanical
1922 calculator
1923 Electric
1924 Electric Product keypunch
1925 printing integraph
1926 calculator
1927 Electric
1928 Multiple- Calculators network 80-column
1929 register linked as analyzer punch
1930 cumulating difference Differential card
1931 calculator engines analyzer
1932
1933 Mechanical Punch card
1934 programmer accounting
1935 Electrical machines

(continued)
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TABLE A-1: Selected Innovations in More Generalized Information-Processing

and Computing Technologies, 1880-1939 (Cont'd.)

1936 analog linked for
1937 computer computing
1938 Electronic
1939 Electronic Bell Labs analog

calculator Model | computer

SOURCE: James R. Beniger |, The Control Revolution: Technology and Economic Origins of the Information Society(Princeton, NJ: Princeton Uni-
versity Press, 1986), p. 400-401.

From the 15th centuryntil the development as a commercial infrastructure was gradually
of the railroad and the telegraph in the last half oéstablished, and as more effective means of trans-
the 19th century, material goods were transportation and communication wet@ployed?
ported very slowly—at the speed of draft animalsEqually important to the development of trade
if they traveled by roadway or canal, or “at thewas the establishment of a network of people
whim of the winds” if they traveled by séa. who, in their various roles as middlemen, helped
Because transportation and communication oveto convey market information and goods across
long distances was difficult and slow, trade was both the North American continent and the Atlan-
discouraged and markets were geographicallyic Ocean. Included among them were shippers,
limited in size. At such distces, merchants did financiers, jobbers, transporters, insurers, bro-
not have a great deal of information on which tokers, auctioneers, and retailers.
base their sales. Prices differed significantly The impacts of these developments were
from market to market and considerablycumulative. Trade gave rise to more trade. As
exceeded the costs associated wdittribution.  markets expanded, so did the density of merchant
As a result, most merchants refrained from longexchange networks and the amount of available
distance trading. When they did engage in suckhnarket information. As a result, distribution
trade, they generally remained at homeyirgl costs declined, and merchants were further
on merchants in other trade centers to sell theigncouraged to engage in trade. Moreover, with
goods on a commission basis. To minimize andarger markets and better information, merchants
spread the sizable riskavolved, they sold a faced fewer risks, and thus they were able to spe-
wide variety of products rather than specializ-cialize in particular aspects of trading such as
ing.? Given the 4-month lag in transatlantic com-importing, wholesaling, retailing, or exporting.
munication, as well as European mercantilistThis increased specialization led, in turn, to
policies, trade between the American coloniegreater coordination of markets and reduced
and Great Britain was generally limited. costs, making trade even more attracfive.

Although the speed of transportation and com- The positive eféct that increased information
munication did not greatly increase in post-revo-exchange had on trade was clearly exhibited, for
lutionary America, the volume of trade did grow example, with the development of the transatlan-

1James R. Benigefhe Control Revolution: Bandogy and the Economic Origins of the Information Sodi€gmbridge, MA: Harvard
University Press, 1986), p. 219.

2 bid.

3 The commercial infrastructure was comprised of commercial HAMEs), afederal baning system (178, State insurancegela-
tions (1799), federal baruptcy law (1800), and joint stockompmnies (1810). The new technologies included a federal postal service
(1791), the firsturnpike (1795), coastal stmboat trael (1809), mail delivery by séenboat (1813), regular packet\dee to England (late
1810s), steam railroads and Atlantic clipperships (early 1830s), local postal delivery €88&eregular traratlantic steamship service
(18217), and regular sienboat taCalifornia (1849). Ibid., p. 130.

Ibid.
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tic cable in 1866. Before the completion of thel844 that the requisite speed and control in the
Atlantic telegraph, New York financiers were processes of production and exchange could be
unwilling to trade in London markets, unlessachieved. By increasing the speed of communi-
prices were very attractive, because it took sixation and extending the range pissible con-
weeks to clear prices and have their orders exqro|, the railroad, the telegraph, and later the
cuted there. The completion of the undersegejephone facilitated the growth of large-scale
cable radically changed the situation, bringingorganizations with modern management struc-

E‘bohUt _gn |rr11:mhed|at|e c%nvergence of prices O%ures, a first step in the centralization of produc-
oth sides of the Atlantrc. tion and distributior?,

Also critical to the growth of markets was the . .
. . Given the speed of the new technologies, the
development of mass media technologies such as

. . o growth of the modern corporation was not lim-
power-driven, multiple rotary printing and the ted b tional hic boundaries. Emol
national postal system. By drawing audiences - DY hatlonal geographic boundaries. Employ-

into larger and larger commities, these tech- ing communication technologies to coordinate

nologies accelerated the marketing of consumeﬁhe'r activities, amumber of these new enterprises

goods on a national scale. The increased use H}vested abroad in what proved to be very suc-

syndicated material in newspapers and th&essful international _ven.turég. .

advent of nationally circulated magazines in the Although communication technologies affected
late 1800s anticipated true mass communica@! €conomic relationships, their impact was not
tion.® Catalogs also became popular as an advefistributed equally nor experienced uniformly. As
tising medium. In 1887, Montgoeny Ward Joseph Schumpeter has pointed out, technology
distributed nationally a 540-page catalog tha@ives rise to economic growth through the process
offered more than 24,000 items for séle. of “creative destruction.*! Thus, although the

Despite the development of national market€conomy as a whole prospered as a result of

and greatly increased trade, specialization angommunication and. information technologies,
rationalization of production was limited until Some sectors of society found themselves worse

the late 1800s by the relatively low speed ofoff.

transportation and communication technologies. For example, the invention of the telegraph
Specialization can only take place, and producserved, in some cases, to diffuse economic
tivity can be increased only to the extent thapower. In the earlistory of the United States,
goods can be moved, processed, and distributetlew York City was able to capitalize on its posi-
and that the production process itself can bdion as a national information center to become
coordinated It was only with the development the center of worldwide trad€.News continued

of the railroads in the 1830s and the telegraph ito flow faster and more fully in and out of New

5Kenneth D. Garbade and William L. Silber, “Technology, Communication, anBdtfermance of Finamal Markets 188-1975,”
Journal of Financevol. 33, June 1978, pp. 819-832.

6 Theodore Petersobagazines in the Twentieth Centityrbana, IL: University of Illinois Press, 1964, 2d ed.).

7 Beniger, op. cit., footnote 1, pp. 18-109.

8|bid., p. 208; and Alfred D. Chandler, JFhe Invisible Hand: The Managerial Revolution in American Busif@ambridge, MA: Har-
vard University Press, 1977).

%1bid., and Beniger, op. cit., footnote 1. Before tegelopment of these technologies, businesses were usually run by their owners who,
focusing on a single line ofrpdicts, generally operated either a single unprfduction or a sigle unit of distribution. There were only a
few salaried maagers whaypically worked directly with the owners. Alfred D. Chéard Jr.,“The Evolution of Modern Global Competi-
tion,” Michael E. Porter (ed.;ompeition in Global IndustriegBoston, MA: Harvard Business School Press, 1986), p. 405.

10For a description of these undertakings see, Porter, op. cit., footnote 9.

11 joseph Schuneter, The Theory of Economic Defepmenttrans. by R. (Cambridge, MA: Harvard University Press, 1934).

125ee Ronald F. Abler, “The Geography of Communications,” MittEliot Hurst (ed.)Transportation Geography: Comments and
ReadinggNew York, NY: McGraw-Hill, 1974).
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York than any other city, giving it a strong eco- The new technologies also favored large firms
nomic advantage. Southern cities, in fact, comat the expense of small ones, contributing to the
municated faster with New York City than growth of oligopoly'® As the scale of operations

within their own region, a fact that engendered, 4, grew, size served as a barrier to entry

increasing resentment in the South for cultural a8 acause most small firms lacked the resources

well as economic reasohs.With the invention ) . . .

, needed to function nationally or regionally. With
of the telegraph, however, New York's central h | ; i | o h
position in the national mket began to erode. the development of national advertising, the

enabled brokers in one city to learn prices in th&€ommunities witHittle competiton, found them-
other, and to place orders before the market haselves facing a succession of challengers—
closed. Similarly, prices in othéistant markets, department stores, mail order firms, and chain
such as western grains, also became items @fores.

. . 14
trade through instantaneousnomunication’ Rural areas were hit particularly hard because

Commumcaﬂo_n techno]ogles.also served %dvances in transportation and communication
undermine the middleman’s role in the wholesal

trade. As marketing tasks were vertically inte- ; . . X
. . . culture and the corresponding rise of industrial-
grated together in large-scale firms, the middle-

man’s function of transmitting and distributing ization. By extending their ties and expanding

market information and goods was no Iongerrhe" markets, ammunication technologies made

required. The new mass retailers, such as depaﬁural communities less self-sufficient and more
ment and chain stores as well as mail-orderulnerable to external developments and events

houses, could use technology to circumvengver which they had little contrdt. Industrial-
wholesalers, purchasing from manufacturergzation, for example, brought with it newnkls
directly and thereby reducing their co$?s. of problems, with which increasingly smaller

1335ee Robert Albion, The Rise of New York Port, 1815-1939 (New York, NY: Charles Scribner's Sons, 1939); and Alleftined,
Systems Development and the Long Distance Flow of Informatimugh Preelectronic U.S. Newspapeigbnomic Geographyol. 47,

October 1971, pp. 498-524.

14 see Garbade and Silber, op. citotfiote 5, and Richard DuBoff, “The Telegraph and the Structure of Markets in the Usites|"S
Research in Economidistory, vol. 8, 1983. As Duboff notes with respect to the cotton market, “Data on cotton prices in New York show
diminishing fluctuations over time. The average spread between lowest and highest prices narrolwe@steptiduring the @il War and
its aftermath, and theteepest decline in high-low price ranges and dispersion of prices éadalaverages cametfie 1850s—‘the tele-
graph decade.’ as it might well be called.” Richard Dulidfifie Telegraph and the Structure of Markets in the United St&eséarch in
Economic Historyvol. 8, 1985, p. 257.

15 As Beniger notes, “Between 1869 and 1879 the ratio of wholesale to direct salesd@eftom 2.11, with only $1 billion worth of
goods passing directly from manufaets to retailers in the latter year, whileme $2.4 bilon worth went by way of wholesalers. After
1889, however, when wholesaling’s predominance had already declined slightly to 2.33, thegatitofall ever more sharply: to 2.15 in
1899, to 1.90 in 1909, and to 1.16 by 1929.” Beniger, ¢p.fotnote 1, p. 258.

16 As described by DuBoff, “...The tejeaph dranatically enlarged information networkssavedime, reduced theeedfor large inven-
tories, decreased financing requirements,@ndpted elimination of middlemen. But ‘cpetition’ and ‘monopoly’ are not, as neoclassical
theory implies, polar opposites. The tebggh improved the functioning of matks and emimced competibn, but it simultaneously
strengthened forces making for monopolization. Large-scale business operations, secrecy and control, and spatial concentration were all
increased as a result of telaghic communicatie” Richard DuBoff, opcit., footnote 14.

17 For the classic discussion of h@emmunication technotpes can diadvantage localis a vis metropolitan, areas, see Harold Innis,

The Bias of Communicatigfforonto: University of Toronto Press, 1951). According to Inresarauncation technologies that served to
overcome the barrier of distance aide tended in the long run to make rural areas overly dependent on urban centers. As James Carey
notes with reference to Innis’ wofkanis attempted to show howdalities and regions resisted the spreadafmunication, how theela-

tionship was decided by a protracted series of conflicts over the spread of standard time, the mail order house, parcel post and rural free deliv-
ery, the department store and the regionalized corporationJeees W. Carey, “Spaceinfe, and Cmmunications: A Tribute to Harold

Innis,” James W. Carey (edgpmmunication as Culture: Essays on Media and Sofissigton, MA: Unwin Hyman, 1989), p. 143.
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farm comnunities could notdeal!® To meet vertically and horizontally, and thus to exploit
these developing needs, new towns and tradéese economies.
centers emerged, located at a reasonable travel- Communication technologies also served to

ing distance from farm communities. Taking restructure relationships among economic actors,

advantage of improved transportation and comMaking some better and some worse off. Most

P . vulnerable were whose who were either replaced,
munication networks, these centers were, in turn

linked d ¢ b leavi or bypassed, by technology. Winners were those
INked more and more 1o urban areas, eavmgvho’ being the first to gain access, were able to
rural areas to fend for themselVes.

use communication ¢tbnologies to reorganize
Notwithstanding the problems associated withtheir activities in response to the fundamental
the deployment of communication technologiessocial and economic changes entailed in the pro-
rural areas could not have afforded to forgocess of industrialization, thereby gaining compet-
them, for the shifts in the national economy werdtive advantage.
not accidental. They were closely associated with This brief account of U.S. economic develop-
the development of regional and national infra-ment also highlights that the role of communica-
structures, and a rural aregisoximity to these tion technologies was not constant over time.
trade networks proved to be a critical factor inRather, it increased along with techogy
determining its ability to survivé® advance and as markets grew and business pro-
As is clear from thisistorical accont, com- cesses became more complex and information
munication technologies contributed to growth inintense. Initially, for example, middlemen and
the United States in a number of interrelatedheir personal networks provided the medium by
ways, many of which served to reduce transacwhich market information was transported, and
tion costs. First, communication technologiesmarket interactions consist_ed almost entirgly of
dramatically increased both the speed and thice-to-face exchanges. With the onset of indus-
number of economic transactions that could takd'@lization, mediated communication replaced
place. Second, by diminishing the relevance ofnost of this primary contact.

geographic distance, eonunication technolo-
gies facilitated the expansion of trade and marCOMMUNICATION TECHNOLOGY AND

kets. At the same time, the development of mas§HE EVOLUTION OF POLITICS IN THE
media technology served to reinforce nationalUNITED STATES

markets by helping to mold tastes and preferjyst as communication technologies served to
ences into a more uniform cast. In turn, thispromote U.S. economic growth and develop-
increased market size led to greater specializanent, so too they played a critical role in the
tion, standardization, and economies of scale. Byolitical evolution of the United t8tes. Like
enhancing intrafirm coordination, communica- political leaders in many developing countries
tion technologies allowed businesses gmw  today, the U.S. Founding Fatherene faced

18 According to Swansonural @mmunifes were “self-containeproduction urtis.” However, with industrialization, “Previous social
formations, such as theral dwurch or the one roomix grade saolhouse, gave way to themands of new indtrial enployers and
regional and national trade. Rural schools were not expected to prepare children for the financial and technical demands of a rapidly industri-
alizing agriculture and nonfarm sector. Local socay@mic networkssuch as cooperative harvesting (aistk taking) and quasi-barter
exchange systems that mediated local production @amstroption under non-commercial aditions were gadually subordinated to and/or
eclipsed by new institutions,” See Louis $wan, “Rethinking AssaptionsAbout Farm and Gamunity,” in A.E. Luloff and Louis E.
Sw;ilgson (eds.American Rural Communitig€Boulder, CO: Westview Special Studies in Contemporary Social Issu€y, £9922.

Ibid.

20 As one observer described in 1850: “[Business merchants, farmers, bankers, shippers, and others soon learned the] great advantages of
this mode of instanteeous communication of intigJence [which] is with them not so much as a matter of choice as of necessity, for, without
availing themselves of it, they must necessarily be behind in that which is essential to the success of their business.” As cited in Ibid., p. 21.
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with the mammoth task of “building” a nation in because it failed to protect the rights and interests
the context of a democratic political system. At aof the minority.23 James Madison made much
minimum, this effort entailed establishing the same case in Federalist Paper 10, when he
national sovereignty and national security; main-argued on behalf of “a government in which a
taining internal security and social welfare; andscheme of representation takes place.” Accord-
assuring an open political system based on paingly, democracy can be said to depend on the
ticipation, deliberation, and representat%n. establishment of a delicate balance between “too
Communication technologies, and the rules thalittle” and “too much” political communication.
governed their use and development, were criti- In negotiating this balance, “communication
cal not only to carry out these adties, but also  gatekeepers” play a critical rofé.Gatekeepers
in determining the relationship—as well asare the individuals or groups in a society that
resolving the tensions—among them. Serving agletermine who makes decisions about the flow
a mechanisnfior both national integration as well of information and knowledge. How, and to
as individual (and group) differentiation/partici- whom, the role of communication gatekeeper is
pation, these technologies provided a mechanisrassigned varies across cultures, in different his-
for balancing the need fquolitical participation torical contexts and organizational settings.
as well as social control. Technological developments can also determine
Political activities not only depend on com- where and how gatekeeping takes place, and who
munication; they also require constraints on thewill assume the role.
manner in which communication occurs. Thus, In the United States, the role of communica-
those in powerful positions have alwaystion gatekeeping was established early in Ameri-
attempted to control, or even restrict, access tean history. Fully appreciating theole that
communication pathwa)%z. While limitations communication could play in forging a cohesive
on communication may not accord with somenation state, the Founding Fathers were, at the
characterizations of democracy, manylitmal  same time, deeply aware of its potential for dis-
theorists have argued, in fact, that constraints oruption. Three years before the Declaration of
participation are necessary in order to preservéndependence, they had—as “revolutionaries”™—
democracy. Aristotle, for example, favored “con-wrested control of the posts from the Britfsh.
stitutional governrant” but was opposed to Setting up a “Constitutional Post,” which trans-
“direct democracy,” which he called perverted mitted news from New Hampshire to Virginia,

21The United States was designed to be a representative or republican form of government. This design reflects the Founders’ belief that,
while government should be based onylapsovereigty, it should alsgrotect the minority against majority rule. Thus, while power was
given to the people, it was done in a limited, or restricted, fashion. Qualified participants were defined narroldge@ity whie, pop-
erty-owning males. Moreover, the President and the Senate were not directly elected by the people but rather were indirectly chosen by the
Electoral College and the state legislatures. And finally, fieple” were theselves divided into two constituencies—one at the federal
and one at the state level.

22 As Donohue et al. have noted, “When man devised therfidimentary form of mags®mmunication cgturies ago, he immediately
developed ways of controlling Printer, king, tacher and mereimt were almost equally inventive in contriving ways to bring information
under control. Their diligence arose from man’s historic recognitiorfufidgamental social praiple: knowledge is basic to social power.”
See George A. Donohue, Phillip J. Tichenor, and Clarice N. Olien, “Gztelg:Mass Media Systems and Information Control,” F. Gerald
Kline and Phillip J. Ticanor (eds.)Current Perspectives in Mass Communication Resg@ekerly Hills, CA:Sage Publications, 1972).

23 Aristotle in Twenty-Three Volumes, XX Polititenslated by H. Rackham (London: Heinemann, 1977), bipgk 207.

?4The term “gatekeegp” is borrowed from the field of journalism. For a discussion see D. M. White, “The Gatekeeper: A Case Study in
the Selection of NewsJourralism Quarterly vol. 27, fall, 1950, pp. 383—-390.

25 Newspapers and pamphlets served aptineary vehicles for public protest and revolt, providing a network of polit@aimunica-
tion that was crucial to revolutionaagtivities. And, with the revolution, printerfsinctioning as editors and publishers, took on arksy In
fact it was in their shops that many a political story and idea weteaged. See Richard Buel, Jr., “Freedom of the Press in Revolutionary
America: The Evolution of Libertarianism, 1760-1820,” Bernard BailynJath B. Hench @s.), The Press and the American Revolution
(Worcester, MA: American Antiquarian Society, 1980), pp. 59-97; and Frank Luther Adogtican Jouralism (New York, NY: Mac-
millan Co., 1941).
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they sought to fuse the colonies into a unifiedAmendment provision for free speech; the autho-
whole 26 rization of intellectual property protection under

This respect for the power of the pen, togetheArticle 1, Sec. 8; and Article 1, Sec. 8, Paragraph
with concerns about its ability to foment opposi- 7, Which gives government the power to establish
tion, may account for the reluctance of the Conpost offices andpostal road$® Moreover, as
stitution’s authors to let journalists interpret the€arly as 1792, both political partiegreed that
events of the Constitutional Conventiéor the the government should subsidize newspagers.
public. For while prohibiting newspaper cover- The Foundss, it should be added, weatso
age of the proceedings, they themselves madaell aware of the more pragmatic aspects of
very effective use of newspapers and other compolitical communication. Recognizing their own
munication outlets to build support for the ratifi- needs to communicate with constituents, the
cation of the Constitution. Disguised as theMembers of the First Continental Congress
columnist Publius, Alexander Hamiltodohn granted themselves free pagta aprivilege that
Jay, and James Madison wrote a series of new¥@as continued after the @stitution was
paper articles on behalf of the Constitution.adopted.

TheseFederalist Paperproved critical in gener- Communication was intended not only to inte-
ating public understanding of, and suppfot,  grate the nadn; it was also expred to foster
the new government. diversity, providing individuals and groups a

Taking a longer term view, the FoundingMeans to join together to express and promote

Fathers also recognized that building a natioheir views. It was believed that the only way to
required the development of a unified market, thguard against domination by a majority faction
forging of a common culture, and the creation ofV@s 10 promgte a large number of diverse com-
a democratic polity. And they believed that theP€tiNg one§. Writing to Thomas Jefferson,
widespread flow of communication was essentiaP@Mes Madison summed up this view:

to these tasks. Arguing that open communication Divida et impera the reprobated axiom of
was required to maintain a pluralistic society, tyranny is, under certain qualifications, the only

James Madison wrote, for example: policy by which a republic can be administered
. , on just principles?!
Popular government without popular infor- . _ _
mation, or the means of acquiring it, is but a Americans were well suited to play this réfe.

prologue to a farce or tragedy, or perhaps both. From theoutset ofthe new republic, they demon-
Knowledge will forever govern ignorance, and  strated a penchant for joining factions and estab-

a people who mean to likeir own governors lishing associations, a trait that did not escape the
must arm thems7elves with the power which  observation of Alexis de Tocqueville when he
knowledge gives. visited American in the mid-1800s. As he

To foster such communication, the Foundingdescribed irbemocracy in America:
Fathers incorporated three important provisions Nothing...is more deserving of our attention
in the Constitution. Mese included the First that the intellectual and moral associations of

26\Ward L. Miner,Goddard: Newspapermaiurham,NC: Duke University Press, 1962), pp. 111-136.

27saul K. Padover (ed.Jhe Complete Madisotis Basic WritinggMillwood, NY: Kraus Reprint, 1953), p. 337.

283ee Ithiel de Sola Podechnologies of Freedof@ambridge, MA: The Belknap Press of Harvard University, 1983), pp. 16—-17.

29|nside CongreséWashington DC: Congressional Quarterly, 1979), p. 127.

30 See Marc F. Plattner, “American Democracy and theudsitive Spirit,” in Robert A. Goldwin and Wiam Setambu (es.), How
Capitalist is the Constitution@Vashington, DC: The American Enterprise Institute, Constitutional Studies Series, 1982), chap. 1.

31 James Madison to Thomas Jefferson, Oct. 24, 1787, Galliard HunfT(eel Vritings of James Mison 9 vols. (New York, NY: G.P.
Putnam’s Sons, 1906), as cited in lbid.

32For cross culturatomparisas, see Robert Wuthnow (edThe Voluntary Sector in @uparative PerspectivgPrinceton, NJ: Prince-
ton University Press, 1991).
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America. Americans of all ages, all conditions, Resistance to cultural intrusion—made possi-
and all dispositions constantly form associa- ble by communication—also played a role in
tions. They have not only commercial and man-  jnhibiting national integration. Notwithstanding
ufacturing companies, in which all take part, but  thejr desire to have access to national news and
associations of a thousand other kinds, reli- ket information, many commities resisted
glous, moral, Serious, fut||§, general or o potential economic and cultural influence
restricted, enormous or diminutivé: that was associated with thethimprovement in
In promoting their activities, these burgeoningcommunications thus gave rise to a cultural debate
groups and factions took advantage of improveabout how to foster national integration through
ments in printing technology and the postalcommunication without undermining the viability
delivery system. Political groups, for example,of local communities. These cultural issues exac-
used newspapers both to foster party cohesiomrbated the growing conflict between the North
and to disseminate the party’s perspective to outand the South, which led ultimately to the collapse
lying communities 34 At the same time, taking of the union and the outbreak of civil war.
advantage of postage-free printers’ exchanges, The Civil War lasted four years anok
the party papers received lpical information 600,000 lives. It signaled a breakdown in the
from States and localities. Thus, their editordegitimacy and hence control of the political sys-
helped to synthesize a national political commutem, as well as its failure to effectively manage
nity that transcended local orientatio'sThe  conflict among competing interests. In the after-
various social movements of the 19th centurymath of the war, the need to integrate the nation
developed similar communication mechanismsand to build consensus was as great, if not
to advance their causes. greater, than before.

Despite this growth in social and lpical As in the early years of the Republic, political
communication, the United States remained deaders in the Reconstruction Period looked to
society of “island communities”—cities and communication and transportation to bind the
towns with limited interaction—throughout most nation. Even before the Civil War had ended,
of the 19th centur§® One constraint on national Congress passed the Morill Act and the Pacific
integration was the failure of the communicationRailroad Act, which provided land grants to both
infrastructure to keep pace with the nation’s geohigher education and transcontinental railroads.
graphical and cultural expansion. Before theThis aid was considered by most Americans “as
advent of the railroads and the telegraph, th@n investment in national unity and economic
postal system provided the prmy bridge that growth that would benefit all groups in socie®§.”
connected a population that was increasingly dis- Publicly supported education was also pro-
persed and socially differentiated. moted at the comuanity level. This commitment

33 Alexis de Tocquevie, Democracy in Americd1963 ed.), as cited in U.S. Congress, Office of Technology Assessaieba) Stan-
dards: Building Blocks for The Futu(@/ashington DC: U.S. Governmertinting Office, 1992), p. 46.

34william ChambersPolitical Parties in a New NatiofNew York, NY; Oxford University Press, 1963), p. 42.

35 As Kielbowitz points out, print camunications remaineelatively open throughout the 1800s, largely because ofgmest efforts
to ensure access. Subsidized postates allowed readers to subscribe to distant publications. Anywitira newspaper and post office
could become a source of news for the rest of the Nation. See Richard B. Kielbowitz, “News Gathering by Praftengeé=xBefore the
Telegraph,”Jourraelism History vol. 9, summer 1982, pp. 42-48; and Samuel Kernell, “The Early Nationalization of Political News in
America,” Studies in American Political Delopmen{New Haven, CT: Yale University Press, 1986), pp. 255-278.

36Robert WiebeThe Search for Order, 1877-1920ew York, NY: Hill and Wang, 1967), p. xiii.

37 As described by McPherson, “Southern selfemnation of this ‘degrading vassalage’ to Yankeeare almost a litany during the
sectional crisis from 1846 to 1851. ‘Our whole commesa®pt asmall fraction is in the hands of Northern men,” complained a prominent
Alabaman in 1847. ‘Take Mobile as arample—7/8 of our Bank Stock is owned by Northeen...Our wholesale and retail business—
everything in short worth mentioning is in thands of men who irest their profits at the North... Financially we are mordames! than our
negroes.” James M. McPhers@attle Cry of Freedom: Th@ivil War Era(New York, NY: Oxford University Press, 1988), p. 92.

38 McPherson, op. cit., footnote 37, pp. 451—-452.
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to public schooling was, in fact, so intense that it The telegraph helped to homogenize social
gave rise to a national crusatfeConcerned existence across the nation. Becausehigh
about the problems of reconstruction in thecosts, the telegraph was initially used solely by
South, the influx of Catholic immigrants, and the businesses and the press; few people used it for
advent of industrialization in the North, Ameri- social communication, at least in the United
cans saw public schooling as a way of preservingtatest? However, the impact of the telegraph
the social, economic, and political system. Bywas experienced more broadly. By fostering the
educating American youth in public SChoob’standardization and the central processing of

they hoped to inculcate them with a common sef€Ws reports, the telegraph allowed Americans to

of patriotic, Protestant, and republican valfis. shzrg common allccounts of téh%e l;l""I'FeSt" gaglonal
With the industrialization and urbanization of 2" International news stories.Delivered by

. . . . fast trains, weekly etlons of metropolitan news-
American society, it was expected that schoolin " .
. apers shaped the political sentiments of farmers
would serve not only to prepare Americgsuth

" " a thousand miles awdy.
for a commorpolitical role as citiens, but also .
. The telegraph also served to standardize the
to prepare a growing number of people from

. . . ) . routine of people’s daily lives. Before the rail-
increasingly different social, economic, and eth- . .
road and telegraph, society’s “island communi-

nic backgrounds for an increasingly differentiatedties,, geared their time to local rhythms. For

set of economic roles. To perform this economicexample, Michigan had 27 time zones, Indiana 23,
function, the public schoolsewe restructured in and Wisconsin 39. The advent of the railroad
accordance with business prmmp‘l‘és. . ~ required the coordination of schedules over large

These efforts to promote national integrationgreas, and conducting business via telegraph

were reinforced by continual advances in comrequired knowledge of precise times around the
munication technologies, which greatly improvedworld4°

their prospects for success. In the last half of the The national distribution of inexpensive popu-
century, new media and media distribution chantar magazines also fostered national integration.
nels were deveped, making it possible to com- Entrepreneurs launched national magazines in
municate on a national scale. These included thihe 1880s and 1890s expressly toveeas vehi-
telegraph, nationally distributed magazinescles for advertising brand name consumer items
motion pictues, the telephone, and radio. featured by mass retaile?€.This new genre of

39Bernard BailynEducation in the Forming of American Soci@tew York, NY: W.W. North, 1980); and Lawrence A. Crenlinadi-
tions in American EducatiofNew York, NY:Basic Books, Harper 1976).

40Rush WelterPopular Education and Democratic Thought in Amefidaw York, NY: Columbia University Press, 1962); and David
Tyack and Elisabeth Hansot, “Conflict and Consensus in AmeRcétic Education,’America’s Schools: Public and Private, &dalus
summer 1981; Robert A. Carlsohe Quest for Conformity: Americanization Through Educafew York, NY:John Wiley & Sons,
1975); “Public Education as Nation Building in America: Enroliments and Bureaucratization in the American States 187QArEIRB
Journal of Sociologyvol. 85, No. 3, Nogmber. 1979.

41 David K. Cohen and Barbara Neufeld, “The Failure of High Schools and the Progress of Edubatienica’s Schools: Public and
Private, Daedalussummer 1981; Sol Cohen, “The Industrial Education Movement, 1906—1hefican Quarterlyspring 1968, pp. 95—
110; and Martin Trow, “The Second Transformation of Ameri8anondary Education|hternational Journal of Compative Sociology
vol. 7, 1961.

42|n European aantries, where the telegph was a government monopoly supervised by the postal diethopieople made greater use
of the wires for personal corresmtence.

43Before the telegraph, editors obtained nonlocal news through the mails essentidtiyeca@tey culled their exainges and selected
accountsdeemedsuitable for local readers. News-gatheringwise, in contrast, entailethore costs; press assations,such agshe New
York Associated Press, were organized to spread the expense of news-gathering and tranmanittimgaay uesrs. See F.B. Marbuews
From the Capita(CarbondalelL: Southern Illinois Press, 1971).

44McPherson, op. cit., footnote 37, pp. 12-13.

45 James Carey, “Technology and ldeology: The Case of the TelegRpisgectsvol. 8, 1983, pp. 303—-325.

46 Theodore PetersoMagazines in the Twentieth Centykyrbana,lL: University of lllinois Fress, 1964), pp. 1-43.
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magazines, epitomized by Curtis Pubiig The role of the telephone was distinct, but by
Co.’s Saturday Evening Post, Ladies’ Homeno means less important. The telephone empow-
Journal andCountry Gentlemancut subscrip- ered thendividual. In contrast to the telegraph and
tion rates to attract a massdule-class audigce.  mass media, it allowed people to formulate and
Wit_h advertising-filled pgri_odicals blanketing the_ receive messages, and to represent themselves,
nation, the heavily subsidized second-class mailgjrectly, without resort to any institutional interme-

ings grew 20 times faster than thepulation in diaries. With the telephone, any person could orga-
the four decades after 1880. .
nize groups and canvass and lobby on behalf of a

Motion pictures also did much to shape a__ .. o . .
. . particular politician or social cause. Using tele-
national conmurity of tastes, style, and culture. L .
hones for such purposes was initially limited

Weekl ttendan in th nit tat r(g
eekly attendance e United States ros ecause of cost. Even at the turn of the century,

from an estimated 40 million in 1922 to 115 mil-
telephones cost $200 a year, a sum that was well

lion 8 years latef® With this explosive growth,
which cut across geographic and socioeconomif?eyond the means of mgst workers, for ex.arﬁjp!e.
Telephones also reinforced community ties,

lines, came concerns about the effects of the new -H
medium. While the censors watched for scene§sSPecially in rural areas. Whereas the telegraph and

that seemingly encouraged crime or sexual proMass media technologies had directed local com-

miscuity, they missed a more subtle yet pervaMmunity attention outward, most telephone conver-
sive effect: film’s power to nationalize tastes forSations were local in natuté Between 1907 and

cultural fare as well as consumer go8ds. 1927, for example, the average’s person’s local

Radio augmented the effects of magazines anBeiNt-to-point communication—letters, telegraphy,
motion pictures as agents of national culture@nd telephony—increased primarily because of
Although radio was originally envisioned as agrowth in telephone us€. This reinforcement of
local medium, local stations eke soon taken Social interaction at the local level played “a part in
over by national network® Within 10 years, 97 the preservation and even in the enhancement of
percent of all radio stations were affiliated with alocal patterns of attitude, habit and behavior, and
network. Through thel930s and 1940s, radio served as an inhibitor of the process of cultural lev-
was the preeminent medium of mass impressiorgling which is so often assumed as an outstanding
eclipsing newspapers, magazines and even film.and unopposed tendency of American [i?8.”

4 pid.

48 Malcolm Wiley and Stuart A. Ric&ommunication Agencies and Social Lifew York, NY: McGraw Hill, 1935).

49 Garth JowettFilm: The Democratic Ar{Boston, MA: Little Brown and Co., 1976), p. 202.

50 A number of factors promoteithe development of national networks, including agnents mong key industry plars; audience
demandor expensive pragmming; a system of financing based on nationeégi$ing; and the incentive structiembedded in national
regulatory decisions. See Christopher Sterling, “Television and Radidd&sting,” in Benjamin Compained¢, Who Owns the Media?
Concentration of Ownership in the Mass Communication Ind@g¢hite Plains, NY: Kowledge Industry Publications, Inc., 1979).

51ithiel de Sola PoolForecasting the Telephone: A Retrospective Technology Assegbloembod, NJ: Ablex Publishing Co, 1983),

p. 82.

52Changes in Wilam Allen White’'sEmporia(Kansas)Gazetteduring the 1920s, as a result of the teded, llustrate some of the con-
sequenes for rural areas. According @riffity: “The net effect, then of th&azette'sncreased advertising and greater access to syndicated
materials was to diminish the very centrality of itencounity. Emporians could no longer gain the impression from reading their local news-
paper that Emporia—or their own lives—mattered much in the scheme of things... [The community’s citizens] may also have been aware of
a concomitant waning of a sense of the legitimacy of their day-to-des. Ikor, rather than focusing on local events, the paper dramatized
far-away people and places. Instead of recordingifbgdssage of their neighls, it reported the abnormality of strangers.” As cited in
Richard Kielbowitz, “The Role of Communication in Building Comnti@siand Markets,” contractor report prepared for the Office of Tech-
nology Assessment, Nember 1987.

531n 1907, an average of 4.5 months elapsed beteaehtoll telephone call but only 3 day®tween each local call. Wiley and Rice,
op. cit., footnote 48.

541bid., pp. 153-154.
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The value of telephony to rural monurities  side chats” to lift spirits during the depression
and markets was reflected in penetration levelsand to rally Americans behind the war effort. Sim-
some Midwestern states had more phones pélarly, in 1948, the Republican, Democratic, and
capita than Eastern states. The benefits of thprogressive parties all held their conventions in
telephone were many; rural households used thehiladelphia to take advantage of the coaxial cable,
phone to summon doctors, visiah other, \which allowed them to broadcast the proceedings
obtain weather reports, learn about sales igyer four networks to 18 stations in nine cifiés.
towns, and follow prices for agricultural com-  \yhereas network television tended to focus a
modities in local or regional markets Not sur- single message to a large number of viewers, the

prisingly, residents in rural areas heralded th‘?jevelopment of cable television enhanced view-

telephone’s potential to end their isolation. Impa-ers, choices, and allowed them to select pro-

tient to receive service, a number of towns and .
gramming that was more closely targeted to

cities launched their own systems, with farmers

) . ) groups of specific views. Theoriginal goal of
in some cases constructing crusisstems using . -

. community antenna television (CATV) was to
barbed wire attached to fence posts.

. . . L provide a practical way of enhancing tekon
In integrating the nation, communication tech-

. .__signals for communities on the fringe or outside
nologies served not only to break down barriers . .
.0f good broadcasting reception. Eventually,
of geography, culture, and class. These technologi€s
. . " owever, cable operators were able to expand

were used at the same time to circumvent traditiona

information gatekeepers and political intermediarie heir m.arkets by importing broadcast S|gngls,
such as the press and political parties. thus being able to offer many more programming
It was not longafter telephones had been channels as- wgll as better ser.vlce..
invented, for example, that politicians came to COmmunication technologies, it should be
see them as being central to theirivdties. In ~ ©MPhasized, were employed not only in the
1878, Congress set up the first telephones ifealm of politics. Towards the end of the 19th
Washington to connect the Public Printerscentury, the government itself began to make
Office with the Capitol so that members coulddreater use of these technologies for purposes of
order extra copies of their first speeches. Withpoth national defense and public administration.
the deployment of telephones in more and morén the First World War, for example, radio tech-
homes, they began to be used to canvass voterology (radar) proved critical in controlling
By 1910, one commentator noted, “In a politicallong-distance sea and air transportation. By
campaign the telephone is indispensaﬁﬁa." 1922, radar technology was capable of detecting
Politicians also used communication technol-ships at sea and planes in flight, for which pur-
ogy to establish a direct relationship with thepose it was deployed on all U.S. battleships dur-
public. Thus, President Roosevelt used his “fireing the Second World Waf

55 These latter two applications were among the few by which the telephossecedtine competitive position of smalfoducers and
retailers. For discussion of the impact of telephony on rural communities, see Michael Olsen, “But It Wkattie Mows: armers in Col-
fax County Debate the Merits of the Telephoriégiv Mexico Historical Reviewol. 61, Janary 1986.

56 thiel de Sola PoolForecasting the Telephone: A Retrospective Technology Assegdloembod, NJ: Ablex Publishing Co., 1983),
p. 82.

57Ruben Frank:1948 Live ..From Philadelphia...It's the National @eentims,” The New York Times Magazjrepril 17, 1988, pp. 37,
62—65.

58 Beniger, op. cit., footnote 1, p. 414. Having witnessed the miltianefits of radio technologyréit-hand during World War I, the
U.S. Government intervened to ha&gtablish the Radio Corgadion of America (RCA), which fisequently bought out theriBsh-domi-
nated American Marconi Company. this way, the Geernment helped to solidify the U.S. position in internati@mshmunication. See
Daniel CzitromMedia and the American Min€hapelHill, NC: University of North Carolina Press, 1982), p. 86.
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The Government also took advantage of comeation technologies helped to maintain the balance—
puters and data processing technology to helpecessary to sustain democracy—between participa-
provide public services and oversee an ever mor&#on and control.
complex and interdependent domestic economy Looking at the role of communication tech-
(see table A-2). In 1930, for example, thenSus nologies in American politics, however, it is
Bureau used punch card tabulating machines fa¢lear that these technologies have been neither
the first time, increasing average punching rategquivalent nor technologically neutral with
from 500 to 700 cards per day and daily tabulating€spect to political outcomes. Although the tele-
rates from 10,000 to 80,000 persons per Saay_ graph and mass media fostered national integra-
Other agencies were quick to follow suit; tabulat-tion, they served at the same time to diminish the
ing machines were subsequently used, for exani0terests of particularist.ic.: groups. On the o'Fher
ple to centralize federal records on insurancehand’ the telephone facilitated political organiza-

public health and vocational education, to monitofi®n @t all levels, while cable broadcasting

the economic depression, to maintain employmerf'c'€ased the number afutlets available for

statistics, to control security exchanges and ove2ompeting political perspectives. With a range of

the-counter markets, as well as to process soci (—?chnologles ava||able_, _str|I_<|ng the appropriate
. . alance between participation and control was
security taxes and benefits payméifts.

. : . more easily accomplished.
From this account of the ways in which com- y P

S . Channeling information to some gatekeepers
munication technologies have affected the evolu- , =~ . . Lo
. " . while circumveting others, communication tech-
tion of U.S. politics,four major impacts can be

identified. First, communication technologies nologies also helped to determine the distribution

helped to integrate the nation by extendingand Igcus Qf political power. Over the cpurse of
nationally oriented messages over broad gedgmerlcan history, for ex.ample, the role of informa-
graphic areas in a manner that bypassed tragiion gatekeeper was shifted from the local newspa-
tional local, cultural, or socially based Per proprietor, to the legislative representative, to
information gatekeepers. Second, communicathe political party leader, to the television news ana-
tion technologies provided at the same timdyst, transforming American politics in the process.
mechanisms for individuals and groups to access Although communication technologies have
information, identify and organize like-minded strongly influenced Americarpolitics, these
people, and promote their ideas at all levels ofechnologies were not autonomous in their
government, thereby holding the governmenteffects. Fully aware of theirafitical potential,
accountable and assuring the representation dfie American Founding Fathers established a
their views. Third, communication technologiesbasic legal framework in the Constitution that
provided government the means to administehas served to establish the general direction in
laws, maintain order, assure the national defensayhich communication technologies have
and promote the general welfare in an increasevolved. Within that framework, politicians, ven-
ingly complex and interdependent social and ecadors, users and other stakeholders have afjfso
nomic environment, which required dealing withto ensure that technologies match their prefer-
events such as industrialization, the depression, amhces. In interpreting the impact of technologies,
the Second World War. Finally, by supporting all ofthe institutional context in which technology
these functions on a relatively equal basis, communévolves must always be kept in mind.

59 Describing the impact of tabulating machines on government some 803atearshe National Commission of Federal Paper Work

estimated that “Federal agencies are today churning out forms, reports, and assorted paper work at the rate of over 10 billion sheets per year.

That's 4.5 million cubic feet of paper,” As cited in Beniger, @p, footnote 1, p. 420.
601pid., p. 420.
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TABLE A-2: Selected Innovations in Information Processing and Communication, 1830-87

Year Innovation

1830s Wagon lines carrying freight between rural towns and ports begin to operate on regular schedules

1837 Telegraph demonstrated, patented

1839 Express delivery service between New York and Boston organized using railroad and steamboat

1840s Freight forwarders operate large fleets on canals, offer regular through-freight arrangements with other
lines

1842 Railroad (Western) defines organizational structure for control

1844 Congress appropriates funds for telegraph linking Washington and Baltimore; messages transmitted

1847 Telegraph used commercially

1851 Telegraph used by railroad (Erie)
First-class mail rates reduced 40-50 percent

1852 Post Office makes widespread use of postage stamps

1853 Trunk-line railroad (Erie) institutes a hierarchical system of information gathering processing and
telegraphic communication to centralize control in the superintendent’s office

1855 Registered mail authorized, system put into operation

1858 Transatlantic telegraph cable links America and Europe, service terminates after 2 weeks

1862 Federal Government issues paper money, makes it legal tender

1863 Free home delivery of mail established in 49 largest cities

1864 Railroad postal service begins using special mail car
Postal money order system established to insure transfer of funds

1866 Telegraph service resumes between America and Europe

“Big Three” telegraph companies merge in single nationwide multiunit company (Western Union), first in
United States

1867 Railroad cars standardized
Automatic electric block signal system introduced in railroads

1874 Interlocking signal and switching machine, controlled from a central location, installed by railroad
(New York Central)

1876 Telephone demonstrated, patented

1878 Commercial telephone switchboards and exchanges established, public directories issued

1881 Refrigerated railroad car introduced to deliver Chicago-dressed meat to Eastern butchers

1883 Uniform standard time adopted by United States on initiation of American Railway Association

1884 Long-distance telephone service begins

1885 Post Office establishes special delivery service

1886 Railroad track gauges standardized

1887 Interstate Commerce Act sets up uniform accounting procedures for railroads, imposes control by

Interstate Commerce Commission

SOURCE: Reprinted by permission of the publishers from The Control Revolution by James R. Beniger, Cambridge, MA: Harvard University Press.
Copyright 1986 by the President and Fellows of Harvard College. All rights reserved.



