UC Berkeley
IURD Reprint Series

Title
Technology's Retreat: The Decline of Rural Telephony in the United States; 1920-1940

Permalink

bttgs:ééescholarshiQ.orgéucgitem47r2258jg

Author
Fischer, Claude S

Publication Date
1987-10-01

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/7r2258j2
https://escholarship.org
http://www.cdlib.org/

Claude S. Fischer

Technology’s Retreat: The Decline of
Rural Telephony in the United States,
1920-1940

Reprint No. 225

Institute of Urban and Regional Development

University of California at Berkeley



Reprinted from Social Science History, Vol. 11, No. 3 (Fall 1987).



Technology’s Retreat: The Decline of
Rural Telephony in The United
States, 1920-1940

CLAUDE S. FISCHER

ONE MILLION FEWER American farms had telephones in 1940
than in 1920; the instrument was disconnected in at least a third
of the farm homes that once had it. Knowing how and why this
“devolution” (Mattingly and Aspbury, 1985) occurred can expand
our understanding of the social role of technology, diffusion of
innovation, and more generally, twentieth-century modernization
in America.

Although rural telephony was to recover later, thanks to an
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economic boom and government assistance, the widespread aban-
donment of the technology poses a puzzle. Farmers, at least out-
side the South, had welcomed the telephone enthusiastically and
claimed that it played a central role in farm life (see Fischer,
1987). Falling farm prices in the 1920s and 1930s help but do not
suffice to explain the relinquishing of the telephone. This “retreat”
thus raises questions about theoretical views of material modern-
ization: whether it is unilinear, cumulative, hegemonic, and ir-
reversible.

After briefly describing the history of rural telephony, this
paper examines the plausibility of various explanations for the
decline, using four kinds of evidence: contemporary observations
and data, a statistical analysis of farm telephone diffusion across
the states, and more briefly, comparisons with other technologies
and comparisons with telephone development elsewhere. These
data point to competing technologies and corporate marketing
strategies, within the contexts of financial stringency and of lack
of government involvement, as the key factors in the “retreat.”

The case depicts a more complex and disaggregated pattern of
technological development than many theorists of technology and
society have typically assumed (see Winner, 1977; Fischer, 1985).
In the first place, diffusion results not from the immanent proper-
ties of the tool (a “technocratic” view) or from corporate manipu-
lation (a “mass society” view); it is produced by an interplay of
consumer autonomy, corporate strategy, and political economy.
Second, modern technologies may undercut rather than propel
one another. And third, different aspects of modernization, even
of technological modernization alone, need to be “unpacked” from
global models.

THE TELEPHONE IN RURAL AMERICA !

From about 1880 to 1893, when the telephone was a patent-
protected monopoly of the Bell System, few farms had it. Within
seven years of the patents’ expiration, literally thousands of inde-
pendent telephone enterprises sprang up, most in rural areas and
most as cooperatives by farmers themselves. These farm systems
were technically crude, typically enrolled less than 50 subscribers,
and were run informally. They purchased connections to town
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Table 1 Percentage of American farms having telephones
and other technologies, 1920, 1930, and 1940

1920 1930 1940
Telephones* 39% 34% 25%
Automobiles 31 58 58
Indoor Water 10 16 —
Indoor Electricity 7 13 33
Radio ) 30 61

Source: USBOC (1952; 1975: 469, 487)
*Estimates by Builta (1930) and I. T. 1. (1945) are that the 1925 rate for tele-
phones was 41% and the 1935 rate was 219%,.

exchanges from larger commercial companies. By 1920, almost
2.5 million farms had telephones (see U.S. Bureau of Census
[USBOC], 1906; 1910, esp. 11-16; 1942). Most striking, by 1920,
American farm households were more likely to have telephones
than were town and city homes: 39% versus about 34%.2

For the most part, rural telephony was a consumer-driven
diffusion, perhaps even a social movement (see, e.g., Atwood,
1984: 400). Farm families were enthusiastic about the telephone.
They, as well as telephone salesmen and “country life” experts
(e.g., Card, 1912), claimed that it saved lives, time and money
and fostered social ties among isolated rural residents.

The rapid diffusion then reversed. Table 1 shows the percentage
of farms with telephones by year, alongside the percentages of
farms with other technologies. Telephone subscription dropped
from 39% in 1920 to 34% in 1930 and to 25% of all farms in 1940.
This 25% compares to the roughly 39% of nonfarm households
that had telephones in 1940. Although there were great regional
variations in rural telephone diffusion, this rise and fall was
roughly parallel throughout the country. And, although industry
representatives occasionally challenged the statistics, the precipi-
tous drop was clearly not an artifact. Indeed, the drop is probably
understated.’

What is striking in Table 1, of course, is not only the decline in
farm telephony, but also its contrast with the patterns of rural
diffusion for other—often far more expensive —technologies from
1920 to 1940.
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Explanations

The rare observers who noted the decline favored a few basic
explanations. Some claimed that farmers’ demand for telephones
dropped —because their incomes dropped (e.g., Mason, 1945:
90-92; Mathias, 1934), because telephone rates increased (e.g.,
U.S.F.C.C,, 1944), because farmers chose alternative technologies
(e.g., Blalock, 1940; Davidson, 1938), or because farming changed
(e.g., Tomblein, 1931; U.S. House, 1949; Hadwinger and Cochran,
1984). Others claimed that the supply shrank—because farmers’
mutual systems collapsed (e.g., Shenk, 1944; Blalock, 1940: 466;
Fullarton and Goss, 1979), or because the major providers lost
interest in farm customers (e.g., U.S.F.C.C., 1944; California
P.U.C., 1960).

There is no need, of course, to select only one of these explana-
tions. The Institute of Independent Telephony (1.T.1., 1945) ar-
gued, for example, that financial difficulties following World War 1
led farmers to disconnect their telephones; that once prosperity
returned after 1935, farmers did not reconnect because there were
now “too many other avenues of contact with the outside world”
(p. 20) to justify paying for their typically inferior telephone
service; and it correctly predicted that after World War II farmers
would be affluent enough to purchase modern service.

The Issues

Although the greatest decline occurred during the 1930s, more
intriguing are the 1920s, when a decline in subscription from 39%
to 34% accompanied major increases both in farmers’ ownership
of other modern goods and in urban telephony. Why did so many
American farmers end their subscriptions? Did farmers desire it
less; if so, why? If not, why didn’t entrepreneurs satisfy the
demand?

CONTEMPORARY OBSERVATIONS

This section draws on contemporary evidence that speaks to the
various explanations offered for the decline.
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Were Farmers Too Poor to Afford the Telephone?

Did farmers, following the agricultural depression of the 1920s,
become too poor for telephones?* In affirmation: Well-off farmers
were much more likely to subscribe than were poor ones (e.g.,
Kyrk et al, 1941a: 41-60), and farmers were said to be especially
sensitive to rate increases (Builta, 1930; Spasoff and Beardsley,
1930; Ohio Farmer, 1927). Also, the timing fits: Farmers were
relatively affluent in the 1910s when telephony boomed, but
struggled through much of the 1920s and 1930s (see, e.g., Sage,
1983; Alston, 1983; Wolman, 1929: 70-76).

Yet, poverty seems to be an insufficient, or at best only partial,
explanation for the decline. First, farm income regained or ex-
ceeded its level of 1921-23 in the late 1930s (U.S.B.O.C., 1975:
483); yet, telephone subscription recovered little. Second, Ameri-
can farmers obviously afforded many other things during this era.
Table 1 shows how rapidly farmers bought automobiles, electric
appliances, and the like. Local studies in the 1930s showed that
farmers without telephones often did have gas service, washing
machines, and other expensive technologies.’ Third, the objective
cost of telephones—say, $18 to $24 a year—was not high. In the
late 1920s, basic rural telephone service cost, nationwide, roughly
2.0% to 2.5% of average farm-generated income (perhaps 1.5% of
average total farm family income); in the pit of the Depression
telephone rates were about 5% (3%); and in the mid-1930s, 3%
(2%).5 Even these costs are overestimates, because it was largely
well-off farmers who were ever subscribers. Household budget
surveys done in the mid-1930s show that telephone outlays were a
small portion of expenditures, perhaps 5% to 10% of that for
family automobile use.’

In sum, while many farmers could not afford telephones and
most never had them even in 1920, it is hard to attribute the
twenty-year decline in telephones simply to a decline in farmers’
abilities to pay.

Did telephone rates increase? It is difficult to say, because no
systematic data exist® and the extant evidence is conflicting. Most
likely, the “real” cost of telephone service did increase during the
1920s.

Even so, cost increases alone could not, given the low rates
farmers paid, account for such a precipitous drop. Cost could
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have been important, however, in two, more complex, ways: One,
increasing real costs could have led enough farmers to drop ser-
vice to cripple the small rural companies, preventing them from
serving other farmers. Two, constant or rising rates may have
created a sense that the telephone was too costly for what it
delivered in comparison to the new goods—radio, automobiles,
movies, electricity—on the market.

Did Farmers Substitute Other Technologies for the Telephone?

In later years, telephone industry spokesmen said that farmers
did not want the telephone or did not want it any more. They
claimed that farmers had found other technologies, such as the
automobile and radio, to be more satisfying substitutes.!® One
independent telephone executive put it this way:

To the snowbound or mud-bound farmer of 1920, the tele-
phone was the only readily available link to the outside
world. It brought him news, weather information, social
contacts generally, and . . . the cooperation of his neighbors
. .. [S]ince then, with our great highway system and distri-
bution of automobiles, and rural electrification with its radios
and other appliances . . . [the telephone] did not, admittedly,
have the same indispensable quality which it had prior to
1920. . . . [W]hen the depression commenced to lift for the
farmer—about 1936— . . . the farm telephone found itself in
competition for the farmer’s dollar with a whole host of
modern farm improvements. . . . [O]ld reliable farm tele-
phone service had to take a back seat, temporarily, in the
farm families’ affections. [ Mason, 1945: 86-88; for similar
claims, see also U.S.B.O.C., 1942: 454; L.T.I., 1945: 21-22;
Blalock, 1940: 467; Davidson, 1938; Tomblein, 1931; Hol-
land, 1938; Pool, 1983: 52; Telephony, 1938].

Outside observers made similar statements (Allred et al., 1937: §;
U.S.F.C.C., 1944: 18-23). Some data suggest that farmers were
not only less likely to have telephones as the period progressed,
they were also less likely to use the telephones they did have.!!
Proving such substitution of technologies is difficult. But the
timing, as shown in Table 1, fits. On the other hand, why did such
substitutions apparently not occur off the farm? Nonfarm tele-
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phones per capita almost doubled during these 20 years, while
nonfarm automobiles per capita almost tripled. Why did not
urbanites also substitute new means for the telephone?

Did Small Rural Companies Collapse and Abandon Farmers?

Many of the small companies and cooperatives that served most
farmers were poorly capitalized and built; charged low rates, yet
still had problems getting increases and getting paid; did not set
aside funds for depreciation and repair; could not obtain credit;
often depended on voluntary labor that was not forthcoming; and
were poorly managed (see, e.g., Shenk, 1944; Robertson and
Amstutz, 1949; Parker, 1938; and Schmitt, 1951).

Several changes, it is argued, finally undercut these companies
in the 1920s and 1930s: aging of equipment; new technical de-
mands, such as rewiring to avoid interference from electrical
power lines; and a worsening farm economy which led some
members to drop out and others to resist paying. Deteriorating
service led to disconnections and more resistance to rate increases,
which furthered deterioration. Many farmers who held on were
cut off when companies suspended neighborhood lines or closed
down (see, e.g., Robertson and Amstutz, 1949; U.S. House, 1949;
Acme, n.d.; Daubendiek, c. 1946; Clement, 1977; Nagel and
Nagel, n.d.; Allred et al., 1937; Shenk, 1944; People’s Mutual,
1976; Davidson, 1938).

Certainly, many rural providers were in bad shape. One post-
World War II study in Indiana found that mutual companies’
lines were out of order on an average of 13 days a year, and in
some cases for weeks. Poor sound quality was also common
(Robertson and Amstutz, 1949: 13~-15; see citations above).

However, such complaints were typical in the telephone litera-
ture from the turn of the century onward (Telephony: passim).
Why would these difficulties finally undermine rural telephony
only in the 1920s? Furthermore, the decline in rural subscribers,
at least during the 1930s, occurred in Bell territory to almost as
great an extent as in non-Bell areas, a 31% versus 38% drop
(AT&T, 1932; 1940: 6; 1941; in the 1920s Bell also lost subscribers
in its small exchanges— Tomblein, 1931 '%). Furthermore, aggre-
gate figures do not show a major decline in the number of small
companies. Such companies actually became more numerous in
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the mid-1920s, even while losing customers.!* They were thinned
out in the Depression, by 11% between 1922 and 1937, but this is
not commensurate with the 43% reduction in subscribers. (And
some loss of lines resulted, not from collapse, but from consolida-
tion [U.S.D.A., 1938; U.S.F.C.C., 1944: 27].)*4

Even for those small lines that failed, there is little direct evi-
dence that the cause was an internal collapse, rather than simply a
loss of customers.!?

Finally, an explanation based on structural failures of rural
providers begs other questions: Why did rural systems have such
difficulty raising capital? They had obviously raised funds at one
time, and the costs do not seem to have been excessive.'®* Why did
not more new companies step in to serve farmers, as occurred in a
few instances (People’s Mutual, 1976; Farrell, 1955)? And, why
did the Bell System also lose many farm customers?

Small rural operations were marginal and often provided poor
service, driving some customers away and abandoning others.
But this was not new. When farmers no longer could, or no
longer cared enough to, support the system, or when no other
vendors stepped forward, then the inadequacies of the rural com-
panies meant a loss of subscribers.

Did the Big Companies “Freeze Out” Farmers?

In 1944, staff of the Federal Communications Commission deci-
sively blamed the Bell System and large independents for the
decline in rural telephony (U.S.F.C.C., 1944). They claimed that,
between 1925 and 1934, Bell helped the independents raise their
rates so as to shield its own high charges (see also U.S.D.A.,
1938; Spasoff and Beardsley, 1930: 16ff). Critics also charged that
the big companies were simply uninterested in serving farmers.
One California farm leader claimed that the larger companies
“froze out” small rural mutuals, let service deteriorate, and ig-
nored farmer demand."’

There is little direct evidence for these contentions (although
see U.S.F.C.C. [1938; 1939], Danielian [1939], and Page [1941]
on industry “collusion”). The telephone industry’s history in rural
America does, however, lend them credence. Most of the time,
Bell and other large companies provided minimal service to
farmers, and that at high cost and sometimes under political
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duress. Their representatives often expressed irritation with
farmers, and farmers often pushed for government ownership.

Between roughly 1900 and 1915, however, telephone salesmen
seriously pursued farm customers, apparently as a byproduct of
competition for town customers. (From about 1900 to about
World War I, competition between two or more telephone com-
panies for customers in the same community was common.) They
frequently signed up farmers at low rates in order to persuade
residents of nearby towns, notably the merchants, to subscribe to
their companies (e.g., Bush, 1908). Similarly, local managers
often connected farmer lines to their town switchboards in order
to deprive the competition of customers (see, e.g., Gary, 1928).

Then, from about 1913 to 1922, agreements midwifed by the
Federal government ended local telephone competition. Local
monopolies were established and industry fraternity prevailed
(see, e.g., Gary, 1928). In contrast to the late 1900s, neither Bell
nor the independents seemed to have mounted rural sales cam-
paigns in the 1920s. Indeed, industry sales people complained
that aggressive efforts were not being made to sell to farmers
(e.g., Burfeind, 1931; Sullivan, 1931; I.T.1., 1945: 20-21). The
soliciting of rural customers resurged during the Depression as
companies tried to stem disconnections and again more strongly
in the 1940s when the threat of Federal loan subsidies for tele-
phone cooperatives emerged.

Perhaps once past the 1905-15 period when farmers were “loss
leaders” for town sales efforts, the large companies increased (real)
farm rates or simply let rural service slide, or both.!®

The industry rebutted this argument: There was no industry
collusion; rates increased long before the decline in telephones;
rates were relatively low (equivalent to one or two gallons of
gasoline a week); the companies really tried to solicit farmers; the
farm depression and the breakdown of the mutuals account for
the decline; and farmers did not really want the telephone any
more anyway (see, e.g., California P.U.C., 1960).

Summary

According to the archival evidence—the best data we have—
straightforward economic explanations will not suffice. Neither
poverty nor telephone rates alone can account for farmers’ dis-
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connections between 1920 and 1930, certainly not when farmers
bought so many other more costly goods. Nor is the chronic
weakness of the farmers’ lines a sufficient explanation. The condi-
tions that precipitated the decline—and that may perhaps have
made the farmers’ financial distress, the cost, and the service
problems significant rationales for disconnection—seem to be the
increased availability of alternative technologies (both as direct
substitutes and as more attractive investments) and the orienta-
tions of Bell and the large independents toward farmers.

A STATE-LEVEL STATISTICAL ANALYSIS

Further evidence is provided by statistics on farm telephones in
the 48 states. What attributes of states and their farmers correlate
with changes in telephone subscription over the two decades?
This analysis assumes no serious aggregation effects, no ecological
fallacy in reasoning back from states to farms; it necessarily relies
on measures that are neither complete nor completely accurate;
and, as with other small ecological data sets, it is vulnerable to
multicollinearity and interdependencies. For reasons such as
these, the statistical analysis can be only a supplement to other
evidence. Nevertheless, it can reveal some systematic patterns in
the telephone “devolution.”

Data

The data come largely from U.S. agricultural censuses
(U.S.B.O.C., 1952; 1975) and include: the number of farms in
each state reporting telephones, automobiles, and other facilities,
and the social and economic characteristics of the farms such as
ownership, race of operator, and average value. Some supplemen-
tary data on the telephone industry and roads come from other
governmental sources, particularly the Censuses of Electrical In-
dustries (taken every five years from 1902 to 1937, U.S.B.O.C.,

1905-39).
Variables

The key dependent variables in the models are the logged number
of farms in a state reporting telephones, for 1920, 1930, and 1940.
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(On errors in the data, see I.T.I.,, 1945; A.T.&T., 1941a,b.) I
examined sets of related indicators in regression models predicting
logged farms. with telephones. The demographic domain included
total farms, farm population, farm operators, farms operated by
owners, and farms operated by non-owners (over 98% of whom
were tenant farmers). I tested several measures of states’ tele-
phone industries but used most often the percentage of exchanges
outside the Bell System. This measure is highly correlated with
the logged number of non-Bell exchanges, but is not so collinear
with other variables in the models as are alternative measures.
Other variables are self-explanatory.

Method and Procedure

I tested model “robustness” in a few ways: running weighted
regressions; examining regional effects; inspecting residuals (see
Cook and Weisberg, 1982; Draper and Smith, 1981) and cor-
recting for “influential cases” where necessary; running split-
sample replications (in a sort of quasi-jackknife procedure); and
testing for spatial autocorrelation.!” The substantive interpreta-
tions presented here are based on the most robust estimates.
Other problems may be less tractable. In particular, we lack useful
measures of telephone costs, and other variables may be inade-
quately measured. (The SYSTAT analysis package was used for
most of the analysis [ Wilkenson, 1985].)

I estimated cross-sectional models of farm telephony for each
decennial year, by, first, establishing a “basic” model in which the
logged number of farm telephones was correlated with demo-
graphic factors and then testing the partial associations of various
other indicators of interest, notably measures of the telephone
industry and of automobility. Second, I used the “best” cross-
sectional model—defined by statistical criteria, robustness, inter-
pretability, and substantive interest—to set up a dynamic analy-
sis. The latter regresses the time-2 (T,) dependent variable, logged
number of farms with telephones, on its time-1 (T,) values and on
both the T, and T, values of the independent variables, X;. The
regression coefficients for X, are estimates of how much farm
telephony changes for each unit change in X, (see Kessler and
Greenberg, 1981).
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Results

Table 2 presents the results for three cross-sectional regressions of
the logged- number of farms with telephones on various predic-
tors.2? I focus on 1920, when states varied greatly in the number
and proportion of farms reporting telephones (from 6% of farms
in South Carolina to 86% in Iowa). The first equation might be
termed the “basic” socioeconomic model. Further exploration of
this model yields the equation 2 as the “best” description for 1920.
Robustness tests suggest that some of the estimates are more
stable than others, and I interpret the model as follows:

Other variables in equation 2 held constant, states high in farm
telephones tended to have many owner-occupied farms and many
tenant-occupied farms (the difference in parameters is not stable)
but relatively few farms operated by non-whites. These states
were not especially likely to have wealthy farms, once location in
the “deep South” and the interaction of farm wealth and deep
South location are statistically taken into account (for states in
the deep South, b = [0.06 — 1.08] = —1.02). Those deep Southern
states were especially low on telephones, compared to otherwise
equivalent Northern states (cf. Liparito, 1985). States with a low
density of farms (given other variables in the model—states such
as Colorado, Texas, and Arizona) tended to have fewer farm tele-
phones.?! Both the effects of non-Bell exchanges and of farms
with automobiles are unstable, but the former implies, at least,
that states with relatively high proportions of independent ex-
changes averaged about as many telephones as did those with
relatively more Bell exchanges, all else equal, and the latter im-
plies an independent positive association, across states, of auto-
mobility and telephony. (Nevada is included as a dummy variable
because it is an extreme outlier and alters the coefficient estimates
for non-Bell exchanges.)

Given the stability across the two decades (r for logged tele-
phones, T, by T, = .96, .97), the 1930 and 1940 models are much
like those of 1920, with several interesting changes. There was an
increase during the period in the association of farm telephony
with farm ownership—consistent with simple tables showing a
greater drop in telephones for tenants than farm-owners—and
with farm wealth, and an elimination of any advantage to states
with non-Bell systems. (Among the other predictors tried but
found insignificant was state urbanization.)??
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Table 3 Panel models estimating changes in (logged) number of
farms with telephones, 1920-1930 and 1930-1940

Variables (counts are logged) 192071939 1930-1940
(see Table 2 for means, SD’s) 1. 2. 1. 2.
Constant —1.66%* —1.96** —2.25%* —1.g6**
Nmbr. Farms with T-1 8g** gI¥* Bo** .9O**
Telephone
Nmbr. Farms, T-1 —.34* —.37* —.43* —.13
Owner-Occupied, T-2 41** .64** 66** 43%*
Avg Value Land T-1 .01 .20%* .33* .15
& Buildings, T-2 .21% .05 —.03 4
Land Area —.12%*¥  — 10**
Deep South —.26%*  —g**  — 13+
Percent Non-Bell T-1 —.45*
Exchanges T-2 .35*
Nmbr. Farms with T-1 —.00 .01
Autos T-2 —.22% —.19+
Specific States:  Arkansas —.35%* —.31%*
New Mexico —.28**
Alabama —.32%*
Minnesota 33%*
Rhode Island —.31**
R-squared .994 .998 .993 .996
Adjusted R-squared .993 .997 .992 .995
R-squared for Tel T, +
nmbr. farms, T, & T, .986 .985

+p <.10; *p < .05; **p < .001

Table 3 presents the heart of the statistical analysis: panel
models of the change in farm telephones over each of the two
decades. Nationally, farm telephones declined 14% during the
1920s, but in some states it dropped more than 50% (Arkansas,
Georgia, and Alabama) and in others it increased more than 25%
(California, Nevada, and Arizona). The “basic” equation 1 for
1920-1930 shows, first, that number of farms with telephones in
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1930 correlated highly with that number in 1920. Relative change
correlated independently with changes in the number of farms
occupied by owners but not those occupied by tenants or by non-
whites. States whose farms became more valuable did best. States
in the deep South were especially likely to fall behind otherwise
comparable states. The full 1920-30 model, equation 2, sustains
these conclusions, although the coefficients for 1920 and 1930
average farm value are unstable.?? Suffice it to say that states with
affluent farms or those with farms that became relatively more
affluent sustained telephony. In addition, increases or minor de-
clines in non-Bell exchanges were positively associated with
changes in farm telephony. These parameters are also unstable
(excluding New England states cancels the coefficients for non-
Bell exchanges), but one cannot claim—as the “collapse” thesis
suggests—that non-Bell states were, ceteris paribus, disadvan-
taged. Finally, states with the greatest relative increases in farm
automobiles tended to have the greatest declines in farm tele-
phony.?* These factors explain 86% of the variance in farm tele-
phony that cannot be explained simply by the states’ positions in
1920 and changes in the number of farms (0.998 minus 0.986).

In the 1930s, farms with telephones declined nationally by
29%, in some states by 45% or more (Alabama, Arkansas, and
Mississippi) but increased in a few others (Massachusetts, Mary-
land, and Connecticut). As before, changes in telephone diffusion
correlated with changes in farm ownership—not tenancy—and
in farm affluence. (Although the coefficients for average farm
value are nonsignificant, they are both positive and jointly in-
fluence the model in major ways.) The deep Southern states
followed national trends, but the sparsely-settled states (relative
to the model, such as Nevada, Texas, Idaho, and Wyoming) fell
further behind the others. Bell- and independent-dominated
states did not differ from one another in patterns of change. And,
again, increases in farm automobility typified states with more
rapid declines in farm telephony.?

A simple gloss on these results is that, from 1920 to 1940,
states’ farm telephony became increasingly stratified by their
tenancy, wealth, and settlement density, in addition to persisting
stratification by region and racial composition. States marked by
farm tenancy, poverty, and sparsity, tended, all else equal, to lose
more farm telephones. In addition, those states most rapidly gain-
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ing farm automobiles appear to have lost more farm telephones
than did otherwise comparable states. Finally, the independent-
dominated states were not disadvantaged, and probably were
advantaged, relative to Bell-dominated states in sustaining farm
telephony, all else equal.

Implications

These results raise anew the role of income (and/or cost). Average
farm value became increasingly important in distinguishing states
with many farm telephones from those with few, albeit not so
important as other factors. The results also implicate the organiza-
tion of farming in suggesting that tenant farmers were decreas-
ingly able to sustain farm telephony (a distinction, by the way,
that did not affect the diffusion of farm automobiles). Finally,
they also modestly support the claim that the automobile reduced
the demand for telephones.

On the supply side, the results cast doubt on explanations that
point to a collapse of the independent companies; Bell seems
more associated with the decline. The results also implicate the
industry’s policy-makers, albeit indirectly: Certain features of the
poorly-telephoned states—non-white farmers, tenant farming,
location in the deep South, and perhaps farm poverty—may
determine aggregate individual demand (i.e., such farmers could
not or did not want to pay for telephones), or alternatively, they
may reflect marketing decisions not to pursue customers in cer-
tain locations or of certain types (cf. Liparito, 1985). It is clear,
for example, that Bell and other companies simply did not con-
sider blacks to be a market. Finally, the results suggest that states
where farmers were dispersed were especially vulnerable to losses
in telephony. (Farmers in these states, such as North Dakota and
Oklahoma, may have always had technically and financially mar-
ginal telephone systems; but they did relatively well in acquiring
automobiles.)

COMPARISONS ACROSS TECHNOLOGIES

Yet another approach, one that provides a wider context, is to
contrast the history of rural telephony to that of other rural
technologies. Space permits only a brief glance at the case of rural
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electrification, the history of which has significant parallels to that
of telephony,* and to rural automobility.?’

Electrification advanced modestly in the 1920s and then rapidly
during the Depression, in large part directly and indirectly be-
cause of government intervention. Rural automobile diffusion
was rapid in the 1920s, an era of falling car prices (especially of
used cars), and then held constant in the Depression (see Table 1).
Both technologies, although quite different in structure and sales,
share a feature in common: their treatment as public goods, sub-
sidized by taxes.

Rural electrification advanced, in part, through the Tennessee
Valley Authority, the Rural Electrification Administration, and
the competition they presented to private power companies. There
are also “public goods” aspects to automobility: roads, traffic
control, safety systems, and the like. Although user taxes paid for
much of automobile infrastructure, much was also provided by
local property taxes and by state and federal taxes. By 1929,
one-fifth of all government outlays went to highways (Woody,
1933: 1325-1327). And almost all support was funnelled through
government, even quite indirectly: for example, the Post Office
required improved roads for Rural Free Delivery (Fuller, 1964:
182fF).

While telephone users may have been benefited from
government-required cross-subsidization of residential and of
rural service, that assistance was certainly not sizeable until after
World War II. By and large, telephone subscribers had to capi-
talize, individually or as a locality, the estimated costs of telephone
infrastructure.

In further statistical work (not shown here to save space), I
adapted the models of farm telephony to analyze changes in state
levels of farm electrification and automobility. The results point
to a few distinctive features of telephony: Only shifts in telephones
were responsive to location in the deep South and to the number
of non-white farm operators, and, in the 1920s, to levels of farm
wealth. (In the 1930s, all three technologies fluctuated with farm
value.) These distinctions point again to something about the
marketing and pricing of the telephones. And, only telephony
was associated negatively with the diffusion of another technology
(more automobiles at time 1, fewer telephones ten years later).
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The latter suggests a special weakness in the demand for tele-
phones, in that only telephony gave way to modal competition.

COMPARISONS ACROSS COUNTRIES

The wider political and economic contexts of rural telephony are
perhaps best highlighted by cross-national comparisons. By 1920
in continental Europe all the systems were government monopo-
lies, or, particularly in Scandinavia, a combination of rural co-
operatives and national monopoly.

Telephone service grew slowly in most European countries, but
the authorities attended to rural villages, at least by placing long
distance connections in local post offices (as a supplement or
replacement for telegraphic service) and by adjusting rates to
satisfy small users. Nevertheless, rural exchanges that connected
local farmers to one another were rare and small in most of
Europe, for several reasons, including, no doubt, desperate pov-
erty. One exception is Scandinavia, which shared the same kind
of dispersed farmsteads, culture, and grassroots telephony as the
American Midwest (see Holcombe, 1911).

Between 1920 and 1940, and especially during the Depression,
rural telephony apparently increased, in some cases sharply, in
Europe.?® Government ownership is probably the key to both
differences between the United States and Europe: American
competition before World War I stimulated rural telephony far
beyond that of Europe. Then, in the Depression, European
governments were able to sustain telephone expansion in rural
areas in ways private vendors in United States could not (see,
e.g., Berthot, 1981). It is also likely that, since motorization did
not spread as rapidly in Europe, it did not undercut telephone
development.

Canada

The Canadian case is more complex. Some provinces were domi-
nated by Bell, while the Prairie provinces were under government
monopolies, and both forms often combined with rural coopera-
tives. Canada had neither the same level of competition nor of
farm cooperatives as did the United States, especially the Mid-
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west. Perhaps for that reason, farmers had proportionately fewer
telephones at the end of World War I than did city residents
(possibly half the rate; Pike and Mosco, 1986). On the other
hand, Bell, which held the central agricultural regions, came
under firmer regulatory control sooner in Canada, a development
which should have encouraged farm service.

Rural subscription grew in most Canadian systems until the
Depression, with the notable exception of Saskatchewan, where
farm telephony dropped sharply in the 1920s.2° The government
systems of Manitoba and Alberta, which explicitly used cross-
subsidies and tax funds to aid rural service, sustained rural tele-
phony until the Depression.

During the Depression, all the systems suffered losses of rural
subscribers—about 25% by circa 1934—and then recovered to
1924 levels by 1940. (Note that the losses were not so great as in
the United States.) Although the agricultural depression of the
late 1920s was critical, financial conditions alone do not explain
the Canadian losses. While telephone users dropped from 43% to
26% in the Prairie provinces between 1926 and 1931, automobile
ownership rates went up from 41% to 46% and tractor ownership
from 20% to 28%. Commentators on Canadian telephony point
to the marginality of the rural systems, more sparsely settled than
the United States, as another cause, and to substitution effects —
for example:

The installers who travelled the countryside removing phones
for nonpayment reported a general feeling. Though the tele-
phone had once ended the isolation of the farm, radio and
better roads were now doing it, and if farmers had the cash
they’d rather buy gas than rent a telephone (Cashman, 1972:
362).30

SUMMARY AND CONCLUSION

Why did so many American farmers abandon telephones between
1920 and 19407 It is neither conceptually nor empirically possible
to determine an explanation for a particular historical event. And,
certainly, further evidence could be amassed.’! But we have nar-
rowed the possible explanations.

Declining farm income and increasing or static telephone costs
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do not in themselves seem to be key, particularly for losses of the
1920s. They were probably important, however, in forcing farmers
to choose among expenditures—leaving open the question of why
they chose to spend as they did.

The other major industry explanation, that the small farmer
lines died of their lingering illnesses, is also insufficient. To be
sure, these lines often provided marginal service. But the com-
panies did not really collapse; they shrank. And they shrank
probably because of external factors rather than from irreversible
internal difficulties. Given sufficient interest in telephony, the lat-
ter problems could have been solved by infusions of capital. And
we should recall that Bell companies also lost many rural sub-
scribers.

Among the circumstances that conjoined to undercut rural
telephony, two stand out: One is the changing technological envi-
ronment of automobiles, surfaced roads, radio, movies, and so on.
Before World War I, farmers eagerly demanded the telephone
and often provided it themselves. It eased the “country problem.”
But they began buying other technologies in large quantities in
the 1920s: automobiles, radios, electricity, plumbing. Some of
these innovations offered partial alternatives to the telephone in
providing communication, news, and entertainment. A few of
these came with collective subsidies telephones did not have. All
competed for the farmer’s spending. And perhaps, their success
and efficiency sharpened dissatisfaction with rural telephone ser-
vice. (Non-farmers, on the other hand, typically received better-
quality telephone service and were probably not so pressed finan-
cially to make trade-offs.)

The second major structural circumstance is the political econ-
omy of service delivery. When the American telephone was a
private monopoly, farmers were largely unserved. When competi-
tion was rife, they had more telephones than did urbanites, and at
bargain prices (even if at bargain quality). When local monopoly
was restored, farmers fell behind. (And when the Federal govern-
ment intervened in the 1940s, the farmers began quickly catching
up.) It would seem that the slackening of corporate interest in
farmers—expressed in the abandonment of low rates, technical
aid, aggressive marketing, and so on—undercut rural telephony.
In addition, the farm systems, left dependent on local support
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(unaided by government or national corporations), were especially
vulnerable to losing their “critical mass” of users.

Beyond 1940

Returning economic fortunes at the end of the 1930s and in the
War years supported a re-growth of rural telephony—more often,
now, under the aegis of Bell and other large companies—but the
1920 level of 39% diffusion was not regained until about 1950. By
then the Federal government had intervened, over the objections
of the private industry, by placing rural telephone cooperatives
within the R.E.A. structure of cheap loans and technical aid.
Since then, rural telephony has approached —although not
matched —the universality of urban service.

Wider Implications

First: Analysts of innovation diffusion have begun looking at how
the traits of innovations shape their spread (e.g., Fliegel and
Kivlin, 1966). This case points to a few attributes perhaps slighted
in the literature (see Rogers, 1983: Ch. 6): substitutability and
competition—the extent to which use of a new technology can be
replaced by others, in this case by the automobile and radio3?—
and perhaps more important, the extent to which a technology is
a collective good. For rural Americans, sparsely settled and indi-
vidualistic (U.S. Senate, 1909; Baker, 1985), the telephone was
especially vulnerable as a collective good. In the farmer coopera-
tive lines, failure to donate labor or capital undermined the ser-
vice, and as people dropped off the system, it became less valuable
to others. This problem applied much less to, say, automobiles or
radios.

Second, this story underlines the role of entrepreneurs as diffu-
sion agents (see L. A. Brown, 1981). The decisions of the Bell
System and its major competitors, such as whether and where to
build an exchange, how to attribute plant costs, how to regulate
connections, and whether to mount sales efforts, shaped the
course of rural telephony—not instead of consumer demand,
certainly, but neither in simple response to consumer demand.
Conversely, we see, by its weakness in the United States, the
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important role of government in collectivizing the costs of inno-
vation.

In the United States, telephone service has largely been treated
as a private market good (regulated, to be sure, with varying
degrees of stringency). Even in the United States, automobility
and electrification received much greater collective aid than did
telephones. In the era of widespread competition, the “free mar-
ket” in telephones allowed American farmers to do exceedingly
well. They were courted by telephone companies and were
allowed to build their own lines, sometimes at substandard levels
few central governments would permit. In the eras of private
monopoly and oligopoly, however, they were largely ignored.
Both the boom and bust of American farmers’ telephones oc-
curred within a relatively narrow political economic context.’?

More general still, this case of “devolution” reminds us that
technological development is not linear, inevitable, nor immanent
in the technology. “Retreats” occur. And it reminds us that
modern technologies are not all of one kind, mere reflections of
an underlying “rationalization” or “differentiation.” They have
their particular uses, roles in social action, and courses of de-
velopment. Indeed, modern technologies may undercut one an-
other. “Modernization” may be, at best, a loose collection of
social and material changes that need to be “unpacked” (Fischer,
1985). Such unpacking might best be accomplished by close-
grained empirical studies of how major modern technologies were
diffused, adopted, and used.

NOTES

1 For general histories of the telephone in America, see Brooks (1976), Brock
(1981), Danielian (1939), Garnet (1985), MacMeal (1934), and Pool (1977).
References on rural telephone history are sparse. See Fischer (1987), the
industry journal, Telephony, AT&T Historical Archives, R.E.A. (1974),
Atwood (1984), Fullarton and Goss (1979), and Parker (1938), for example.
Although I use the term “rural,” the concern is largely with farm telephones.
About 80% of rural telephones were on farms (1.T.1., 1945: 13; Mason,
1945: 86); thus only occasionally will this distinction matter. “Farm” typi-
cally requires, in the Census, at least three acres under agricultural produc-
tion or $250 a year of produce. A farm was counted as one with a telephone
if one or more instruments was reported to be anywhere on it. Although
some confusions may have been created by multi-dwelling and abandoned
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farms, these were likely to be few. For the industry, on the other hand,
“rural” telephones typically meant those outside any town exchange’s basic
rate area and thus included distant suburban homes, hamlet stores, and
so on..

The 39% figure is from the Agricultural Census (U.S.B.O.C., 1952); the
34% figure is calculated using the farm numbers and the overall statistics on
telephones in U.S.B.O.C. (1975: 783). There is barely a reference to the
decline in rural telephony in the small secondary literature on the telephone
(see, however, Independent Telephone Institute [1.T.1.], 1945; U.S. Federal
Communications Commission, 1944; and Hadwinger and Cochran, 1984).
Contemporary reports suggest that, at least until well into the Depression,
industry observers did not notice the trend.

Understated because many companies kept non-paying customers on the
books (e.g., Rakow, 1987: 138). See L. T.L. (1945), A.T.& T. (1941), Blalock
(1940: 467), Mason (1945), Melvin (1931), Nagel and Nagel (n.d.), and
West (1945: 32n), as well as the sources cited below.

Many commentators present this argument, including 1. T.I. (1945), Had-
winger and Cochran (1984), Mason (1945: 90-92), People’s Mutual (1976:
22), Pool (1983), and Mathias (1934).

A 1938 survey in rural Texas and Arkansas, for example, found that most
farmers had gas, electricity, piped water, and automobiles, while less than a
fifth had telephones (Blalock, 1940: 468-469; see also Kyrk et al, 1941a: 41;
and Allred, et al., 1937: ).

Rural telephone rates were estimated by U.S.D.A. (1938). Farm income is
reported in U.S.B.O.C. (1975: 483). In the early years, only income based
on sales of farm products was reported; data from later years suggest that
those sales represented about 60% of total farm family income.

A 1920s survey of white farm families estimated a mean expenditure on
telephone service for non-business use of $4.40 a year versus $79.70 for
automobiles (Kirkpatrick, 1926). Farm families surveyed in Pennsylvania
and Ohio in the late 1930s who had telephones spent an average of $22 a
year on them ($18 base rate plus toll calls), compared to $132 a year on
family use of an automobile ($80 for operating expenses alone), $108 a year
on clothes, and $12 a year on tobacco (Kyrk et al, 1941a; Monroe et al,
1941a). A 1941 survey of farm families reports $120 spent a year on non-
business automobile use and $20 on tobacco (U.S.B.L.S., 1945: 75). Other
figures indicate that the minimum cost for electricity ran about $23 a year
(Brown, 1980: 70).

The only estimates, in USDA (1938), were based on a small fraction of
states and an unknown number of companies in each which responded to a
survey. On the cost issue, see, for example, Mulrooney (1937), Farrell
(1955), Sichter (1977), U.S. Congressional Budget Office (1984: Appendix
C), Brock (1981: 107), Telephony (1933), and Spasoff and Beardsley (1930).
They show an increase in charges farmers paid from the early 1910s to the
early 1920s and then roughly no change. If so, the greatest increase in rates
coincided with an increase in rural subscription, while price stability coin-
cided with a decrease in subscriptions. This is the evidence that industry
defenders pointed to for denying that their charges were responsible (e.g.,
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Mason, 1945: 89-90; 1.T.1.,, 1945: 18). On the other hand, in the 1930s,
telephone rates remained constant while most other products, including
farm produce, declined in price. Thus, telephone rates did increase then in
constant dollars or volume of farm product (Persons, 1945; Mason, 1945:
95; Mathias, 1934; Gray, 1924; U.S.D.A., 1938). Also, the price increases
of the 1910s, conceded by the industry, may have had a lagged effect on
disconnections. Farmers hit by economic losses in the 1920s might have
been able to continue subscriptions had the rates of the early 1910s never
been raised (point suggested by Ilan Solomon).

See, e.g., “Conference on Rural Service,” in Cal. P.U.C. (1960); also Pacific
Telephone and Telegraph (1945); testimony to U.S. Senate (1949); Blalock
(1940: 467); Telephony, passim.

Telephone companies earning under $10,000 annual income —usually as-
sumed to be overwhelmingly rural systems—reported a drop in originating
calls per telephone per day: 3.7 in 1922 to 1.7 in 1937. By contrast, the daily
averages for Bell System telephones—overwhelmingly urban—stayed con-
stant or increased. (These figures were calculated from various tables in
U.S.B.O.C. [1924, 1930, 1934, 1939]; see also, U.S.B.O.C. [1975: 783].)
These estimates should be taken with some reserve but do support the
contention that farmers lost interest in the telephone (as opposed to an
alternative expectation that impoverished farmers would increasingly bor-
row one anothers’ phones and thus raise the average use).

Bell subscriptions were stagnant in rural states during the 1920s, a fact
which implies, given continued urban growth, that Bell was probably losing
farmers. Then, Bell clearly lost rural subscribers in the 1930s (see A.T.& T.,
1932a,b; 1941a,b).

The number of telephone systems and lines with annual earnings under
$10,000—usually taken to be roughly indicative of rural providers—was
56 thousand in 1922, up to 59 in 1927, down to 55 in 1932, and then
down to 50 in 1937—with 2.1, 1.8, 1.1, and 1.2 million customers respec-
tively. The 1922 figure is based on an estimate of 56,000 companies under
$10,000in annual income (U.S.B.0.C., 1934: Table 6); the 1927 figure is the
sum of all “connecting lines,” 51,000, plus switching companies with under
$10,000 income, 8,000; the 1932 figure represents 38,100 connecting lines,
10,550 additional ones with fewer than five telephones, and 5,800 small
switching companies; and the 1937 estimate combines 32,100 connecting
lines, 11,800 with fewer than five instruments, and 5,800 switching compa-
nies (U.S.B.0O.C., 1939: Tables g, 11).

These figures are, of course, not without ambiguity. Aside from inaccuracies
in reporting, the stability in numbers may actually be due to larger companies
dropping into the class of small companies because of difficulties.

One fragment of supportive data, however, comes from an Indiana survey of
non-subscribing farmers in 1948. Of 34 who had telephones at one time, 31
said that the service had been discontinued to them or that the service was so
poor they dropped it (Robertson and Amstutz, 1949: 20, 31).

E.g., a small Virginia cooperative established in 1920 charged $50 per initial
share and connection, exactly the same figure its local predecessor assessed in
1904 (People’s Mutual, 1976). A study done in the 1920s suggests that the
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difference in rates between small companies providing good service and
those providing poor service was only about 10% (Spasoff and Beardsley,
1930: 18).

J. J. Deuel, Farm Bureau Federation, in “Conference on Rural Service
Problems,” 1944, in Cal. P.U.C. (1960).

E.g., in 1930, in U.S. counties where 85% or more of the telephones were
Bell, only 24% of farms had telephones, compared to 38% of farms where
85% of the instruments were non-Bell and 40% for counties in between
(A T.& T, 1932b).

I tested for spatial autocorrelation by constructing a proximity matrix of
states (where 3 = contiguous, 2 = same region, I = same division, and 0 =
other) and applying the AUTCOR program to most of the equations in
tables 2 and 3 (Reitz and Dow, 1985; see also Dow, 1984; Doreian, 1981).
Fortunately, this made negligible differences.

Since we have a “universe,” significance tests are just heuristic.

A perhaps better estimate of farm density than land area of the state is arable
land area. I roughly estimated that variable (using maximum land under
cultivation in 1920 or 1940) and found that it made little difference in table 2
except to reduce the idiosyncratic effect estimate of Nevada and increase the
effect estimate for percent non-Bell exchanges.

If arable land area is used instead of total area, percent non-Bell exchanges
stays significant for 1930.

The pair are significant, but whether it is T, or T, that has the significantly
positive coefficient varies by robustness test.

Using an arable land measure instead of total land area, however, renders the
effect not statistically significant, suggesting that it was in sparsely-settled
states—such as Texas, Oklahoma, and upper Rocky Mountain states —that
automobile ownership undercut telephone subscription.

Although the coefficients for farms with automobiles fluctuate and become
nonsignificant if arable rather than total land is used, they generally show a
negative effect for the change.

Basic sources on electrification are D. C. Brown (1980; 1982), Childs (1952),
Cooke (1925), Coleman (1952), Ellis (1966), and McDonald (1957).

On the automobile in rural America, see, for example: Rae (1965, 1971),
Flink (1970), Berger (1979), Interrante (1979), Moline (1971), and Wik
(1972).

The data for these claims are drawn from the articles, “World’s Telephone
Statistics,” appearing annually in the Bell Telephone Quarterly, usually in
July, from 1922 to 1937. The data do not refer to rural telephony, per se, but
do distinguish small versus large communities. In 1927, for example, the
numbers of telephones per capita for places under 50,000 population was as
follows: U.S., 11.9; Canada, 9.2; U.K., 1.8; France, 1.1; Germany, 2.4;
Norway, 5.0; Denmark, 7.0; and Sweden, 5.4. In 1937, the numbers were:
U.S., 10.3; Canada, 7.7; U.K., 4.0; France, 2.1; Germany, 3.1; Norway, 5.1;
Denmark, 7.2; and Sweden, 8.1.

Saskatchewan had earliest and most aggressively encouraged cooperatives
and had attained the highest level, by far, of rural telephone diffusion in the
early 1920s.
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30 The Canadian data are patchier and less precise than the U.S. data. See
Canada (1925-1940); Urquhart and Buckley (1965: 351-354). For general
descriptions of Canadian telephony, see Armstrong and Nelles (1986); Price
and Mosco (1986); Patten (1926); Collins (1977); Cashman (1972); and Bell
Canada Historical Archives, Montreal.

31 Forexample, the local archives of companies serving rural populations could
be examined. Statistical analyses could be expanded forward and backward
in time and downward in scale to counties or telephone exchanges. Parallel
archival work could be done on electrification and automobile diffusion. And
primary cross-national research could be carried out. In the interim, the
materials presented here are the first serious compilation on this event.

32 Rogers (1983: 226-227) notes that technologies may spread faster if they
come in a “cluster;” the reverse may also hold on occasion.

33 1 am not simply saying here that government systems subsidize unprofit-
able uses. Whether rural telephony is, in fact, unprofitable, is unclear
(U.S.C.B.O., 1984). More important, the issue is the perspective deliverers
hold of infrastructure costs. At times Bell, for example, claimed that the
telephone system was unitary and all users benefited from access to all other
users. And they priced service accordingly, especially when they used farm
service as a “loss leader.” (E.g., by one calculation, merchants’ rates subsi-
dized farmers’ rates.) National governments, of course, see the return of a
system this way, as collective good. It is another perspective—one Bell also
adopted at times—to assign full infrastructure costs—and that, at rapid
amortization—to the immediate users alone. Which one is “correct” 1 do
not address; 1 merely point out that these are not givens, but choices.
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