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Urban Studies, Vol. 39, No. 4, 749–766, 2002

Telecommuting and the Demand for Urban
Living: A Preliminary Look at White-collar
Workers

Ingrid Gould Ellen and Katherine Hempstead

[Paper � rst received, November 2000; in � nal form, August 2001]

Summary. With recent advances in communications technology, telecommuting appears to be
an increasingly viable option for many workers. For urban researchers, the key question is
whether this growing ability to telecommute is altering residential location decisions and leading
households to live in smaller, lower-density and more remote locations. Using the Work
Schedules supplement from the 1997 Current Population Study, this paper explores this question.
Speci� cally, it examines the prevalence of telecommuting, explores the relationship between
telecommuting and the residential choices of white-collar workers and, � nally, speculates about
future impacts on residential patterns and urban form.

1. Introduction

With recent advances in communications
technology, telecommuting appears to be an
increasingly viable option for many workers.
Some theorists have speculated that workers
will soon choose to conduct all personal and
professional activities from their individual
homes, rendering the workplace obsolete
(Tof� er, 1981; Negroponte, 1995; Gilder,
1995; Naisbitt, 1995; Cairncross, 1997). And
without workplaces, they argue further, the
need for cities will cease. Gilder (1995)
states bluntly that cities are simply “leftover
baggage from an industrial age”.

Despite these dramatic predictions about
likely decentralisation, little is known about
telecommuting and its relationship to cities

and residential location. Using the Work
Schedules supplement from the 1997 Current
Population Study, this paper examines the
prevalence of telecommuting, explores the
relationship between telecommuting and the
residential locations of white-collar workers
(in particular, the extent to which these
workers live in less urban locations) and
speculates about future impacts on residential
patterns and urban form.

2. Telecommuting and Urban Form

It is commonly believed that advances in
transport technology, such as the truck, the
automobile and the interstate highway sys-
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tem, facilitated the suburbanisation of em-
ployment. During the 19th century, when the
cost of moving people and goods was high,
urban areas were quite dense. As the street-
car, commuter railroads and interstate high-
way system were developed, households
could afford to move to outlying and lower-
density areas. Jobs followed too, as the de-
velopment of trucks and extensive highways
made transport much cheaper and a central
location less critical. Firms could now more
easily move to the suburbs to take advantage
of lower suburban land costs and to gain
access to the new markets developing in the
growing suburban communities (Mieszkow-
ski and Mills, 1993).

Several theorists argue that advances in
communications technology have similarly
fostered suburbanisation, especially of of� ce
jobs (Garreau, 1991; O’Sullivan, 2000).
They argue that these new communication
systems (telephone, fax machines, electronic
mail) have effectively lowered the cost of
transferring information, making some types
of of� ce activity less dependent on face-
to-face contact and many of� ce � rms less
dependent in turn on central-city locations.

This paper focuses instead on residential
location, exploring the fundamental question
of whether advances in communications
technology, and speci� cally the ability to
telecommute, are altering residential location
decisions and leading households to opt for
more remote, less urban locales. According
to one common view, telecommuting will
soon become widespread and lead a greater
number of workers to avoid high-cost urban
living and opt instead for outlying, dispersed
residential environments (Salomon, 1985;
Pascal, 1987; Castells, 1989; Kumar, 1990;
Nilles, 1991; Lund and Mokhtarian, 1994;
Gordon and Richardson, 1997; Giuliano,
1998; Shen, 2000).

The opportunity to telecommute can in
some sense be viewed as a decline in com-
muting costs—namely, through a reduction
in the number of weekly trips. If a worker
travels to her of� ce four times per week
instead of � ve, for instance, her commuting
costs will decline by approximately 20 per

cent. Thus, a worker could move further
away from her job, substituting fewer longer
trips for more frequent, shorter ones. At the
extreme, telecommuting can completely de-
link a worker from her workplace and permit
a worker to move to or remain in a more
rural area or a smaller metropolitan area that
she believes offers a higher quality of life.1

More formally, we can use the monocen-
tric urban model, originally developed by
Alonso (1964), to understand the effect of a
decrease in travel costs on locational patterns
and the demand for urban living. The model
shows how land rents are determined and
how they vary as a function of distance from
the city centre. According to the model, a
decrease in travel costs should generate two
changes to the residential bid-rent function.
First of all, the decline in travel costs should
make the residential bid-rent function � atter.
The slope of the bid– rent function is:

 R/  x 5 2 t/L

where, R is rent per acre of land; x is the
distance from the central business district
(CBD); L is the amount of land occupied;
and t is the marginal transport cost.

The equation shows that rents tend to de-
crease with distance from the central city. It
also shows that, given a � xed amount of
land, a reduction in t makes the bid-rent
curve � atter. At the extreme, if urban trans-
port costs were free (i.e. if all employment
and services were decentralised), land values
would be uniform across urban and rural
areas.

The second change generated by a de-
crease in travel costs is that the bid-rent
function will shift out, for the decline in
transport costs will effectively result in an
increase in income. Assuming land is a nor-
mal good, households will demand more land
and space and rents will be bid up throughout
the urban area. The combination of a � atter
slope and a shift out will generate a new
bid-rent curve that yields higher rents in
outlying areas and potentially lower rents in
the central city. The boundary of the urban
area will therefore shift out as the demand
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for land at the border raises land rents be-
yond the agricultural rents. A decline in mar-
ginal transport costs, that is, should lead to
a spreading-out of residential population
(Alcaly, 1976; Wheaton, 1977).

Naturally, there are many limitations to
this simpli� ed model. Most notably, the
model assumes that the workplace is in the
central city. Yet, such an assumption is in-
creasingly unrealistic. In 1996, the median
employee worked 7 miles from the city cen-
tre (Glaeser and Kahn, 2001). For a worker
whose workplace is in a suburban area, the
opportunity to telecommute may allow her to
move farther from her job—to a central-city
location. Thus, it is not clear that the decline
in travel costs will encourage her to move
further out—it will simply allow her to move
further from her workplace. For workers in
� rms based in rural areas, the opportunity to
telecommute might encourage them to move
to a more urban location. This model is also
more dif� cult to apply to the self-employed,
many of whom, as discussed below, are in-
cluded in our de� nition of telecommuters.

Shen (2000) models telecommuting as an
increase in locational � exibility. Regardless
of the location of workplaces, if people can
substitute electronic communication for face-
to-face interaction, then telecommuting
should increase the number of feasible resi-
dential locations. This would also seem to
predict a furthering of urban sprawl, a pattern
that will be reinforced by the fact that work-
ers living in more remote areas may see more
to gain from telecommuting. It seems appar-
ent, after all, that middle-class households in
the US have used the locational � exibility
afforded by transport improvements to move
to outlying areas, either to seek larger homes
and gardens or to escape urban blight
(Mieszkowski and Mills, 1993).

Despite the intuitive appeal of this hypoth-
esis, there are reasons to believe that these
technological advances will not in fact lead
to such residential upheaval and decentralis-
ation (Gaspar and Glaeser, 1998; Moss,
1998). First, it may be that people will not
telecommute on a regular and sustained ba-
sis, and thus commuting costs will not be so

dramatically reduced. As of yet, relatively
few workers have chosen to telecommute
full-time (Handy and Mokhtarian, 1995;
Wheaton, 1999; Armour, 2001). Even armed
with personal computers, fax machines and
high-speed cable-modems, most workers still
apparently � nd it imperative to spend time at
their of� ce.2

Many workers may � nd electronic com-
munications to be an imperfect substitute for
face-to-face interaction (Thrift, 1996; Gaspar
and Glaeser, 1998). As useful as e-mail is,
for instance, it is not ideal for exchanging
complex ideas or transferring skills. As Moss
puts it

� rms [still value] face-to-face activities as
a means to generate new products and
develop new services (Moss, 1998,
p. 111).

And this seems especially true for the infor-
mation-intensive jobs that lend themselves to
telecommuting. It is no coincidence that the
high-technology industry is the most geo-
graphically concentrated in the US (Black
and Henderson, 1999). Despite their heavy
reliance on up-to-date communications tech-
nology, high-tech � rms � nd it critical to lo-
cate near to others in similar ventures to
share workers, information and ideas. Simi-
larly, Audretsch and Feldman (1996) � nd
that innovative activity tends to be more
spatially concentrated in industries with
higher levels of R&D expenditure.

Trends in of� ce design—away from indi-
vidual of� ces—also suggest a recognition
that workplace interaction is, if anything,
growing more critical as our economy grows
more technologically sophisticated (Davis,
1998; Barta, 1999). In sum, although tele-
commuting may grow in popularity, workers
are likely to telecommute only part-time, or
for limited periods of time, and thus the
option to telecommute may not radically
shift people’s residential preferences.3

Improvements in communications technol-
ogy (for example, cable-modems or ‘DSL’)
may lead people to telecommute more inten-
sively in the future. But even if people begin
to telecommute full-time, and for lengthy

 by Alireza Ehsanfar on October 29, 2008 http://usj.sagepub.comDownloaded from 

http://usj.sagepub.com


INGRID GOULD ELLEN AND KATHERINE HEMPSTEAD752

periods of time, they may still prefer to
locate in dense metropolitan regions. Gaspar
and Glaeser (1998) point out that electronic
and face-to-face communication may in fact
be complements not substitutes. As workers
use more technology, their networks may
grow and they may � nd themselves more
reliant on face-to-face interaction—interac-
tion that is naturally facilitated by dense,
urban locations. Home workers may also
choose to be centrally located to have easy
access to airports and business services, such
as video conference centres, of� ce supply
stores and mail-related services. Finally,
there is also something to be said for the
importance of simple social interaction. Even
if information-sharing across workers is not
so critical, workers may still feel the need for
human contact. Some studies suggest that
telecommuting is quite isolating for most
workers (Moss and Carey, 1994; Gillespie et
al., 1995). Thus, even if workers do � nd it
possible to telecommute full-time, they may
choose to do so in urban settings, where they
can easily interact with others.

3. Review of Empirical Research

Although many have speculated about the
impacts of telecommuting on residential lo-
cation choices, remarkably little in the way
of empirical work has been done on this
subject. For telecommuting to have an im-
pact on residential patterns, two conditions
must hold. First, a substantial number of
workers must telecommute and, secondly,
these telecommuters must have different lo-
cation preferences from non-telecommuters.

Media estimates of the prevalence of
telecommuting vary widely, from a low of a
few million to a high of 35 million (McCol-
lum, 1998; Paynter, 1999). As will be dis-
cussed further, much of the discrepancy is
due to different de� nitions. For example,
some restrict their de� nition to those who are
explicitly paid for work done at home, while
others include those who simply bring work
home that they were unable to complete at
the of� ce.

The most widely cited estimates come
from two private consulting � rms that con-
ducted annual telephone surveys of 1500–

2000 US households. Estimates for 1997
were roughly 11 million for the number of
wage and salary workers who are explicitly
paid to work at home and over 32 million for
the total number of people who report con-
ducting any work at home (McCollum,
1998). These estimates amount to 9 per cent
and nearly 27 per cent of non-farm workers,
respectively.

As for projections on future telecommut-
ing levels, most sources suggest a strong
upward trend. According to one survey � rm,
the number of wage and salary telecom-
muters has jumped from 4 million in 1990 to
8.5 million in 1995, 11 million in 1997 and
15.7 million in 1998 (Miller, 1998). Based
on these trends, this � rm projected that the
number of wage and salary telecommuters
would reach 18 million in the year 2000. The
total number of home of� ces has meanwhile
been projected to climb from 37 million in
1998 to 43 million in 2000 and nearly 50
million in the year 2002 (IDC/Link, 1998).
While these estimates lack precision, the
overall trend is suggestive. Anecdotal evi-
dence also indicates a growing interest in
telecommuting. Ford Motor Company, Intel
Corporation, American Airlines and Delta
Airlines have all recently announced that
they were buying home computers for all of
their workers (Wall Street Journal, 2000).
And surveys suggest considerable interest in
telecommuting on the part of US workers
(Mokhtarian and Salomon, 1996).

As to the second question—whether
telecommuters choose to live in different,
and in more outlying, communities—there is
only a limited amount of data. To our knowl-
edge, no study has examined the extent to
which telecommuters live in or move to less
urban locations, which is the very focus of
our study. Gaspar and Glaeser (1998) offer
some suggestive evidence based on the US
experience with the telephone. (One might
have predicted, after all, that the telephone
would accelerate decentralisation, by de-
creasing the need for face-to-face communi-
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cation.) They � nd that the pattern of urbani-
sation in the US from 1840 to 1980 was
entirely unrelated to either the introduction
of the telephone or its growing use.

The few existing studies exploring the res-
idential choices of telecommuters generally
suggest that telecommuting has had only a
minor impact on residential choices. One
study of San Diego telecommuters found a
small number reporting that the opportunity
to telecommute was prompting them to con-
sider moves that were two to three times
farther away from their workplace (Lund and
Mokhtarian, 1994). Nilles (1991) analyses
data from a two-year test of telecommuting
in California—the California Telecommuting
Pilot Project—and compares the actual mo-
bility patterns of telecommuters with those of
a control group. He � nds no evidence that
telecommuters move further from their
of� ces in response to the opportunity to work
at home, at least within a two-year period.
Only 15 per cent of telecommuters moved
during the two-year period and, of these,
only half moved further from their central
of� ce.

4. Data and Methods

This paper uses a supplemental survey from
the Census Bureau’s Current Population
Study (CPS), a monthly survey of approxi-
mately 50 000 households, to examine the
geography of telecommuting. The CPS data
have many advantages. The sample is drawn
nationally and is far larger than those used by
previous studies of telecommuting. Addition-
ally, the CPS includes detailed information
about occupational and demographic charac-
teristics, as well as data on residence. The
existence of these data make it possible to
consider spatial aspects of telecommuting, a
perspective which has thus far been largely
absent from the literature. Using the metro-
politan area identi� ers on the CPS, we link
1990 census data on metropolitan area size
and density to the data-set.

The CPS supplement unfortunately in-
cludes no information about the location of
one’s employer or client-base. Thus, it is

important to stress that this paper does not
reveal whether workers who telecommute
choose to move further away from their place
of work. Moreover, since this CPS sup-
plement is cross-sectional and does not in-
clude a question on prior residence, it is
possible to analyse location, but not mobility.
So, while the paper explores whether work-
ers who telecommute are more likely to live
in less urban locations, it cannot sort out the
direction of causality. Still, whether people
move to outlying areas in response to the
possibility of telecommuting, or whether
people living in these areas work at home to
avoid lengthy commutes, a growing oppor-
tunity to telecommute may in either case
make outlying areas more feasible and desir-
able places to live in the long run and there-
fore lead to more decentralisation. Our aim
in this paper is to establish the stylised facts.

De� ning Telecommuting

For the purpose of this paper, we take as our
starting-point the de� nition from Nilles
(1975)—i.e. considering telecommuters to be
those who substitute all or part of their daily
commute with the use of communication
channels. We therefore de� ne telecommuters
as workers who are explicitly paid to work at
home and who can plausibly be considered to
be using communications technology to sub-
stitute for time in a workplace.

The CPS supplement asks respondents
several questions that allow us to opera-
tionalise this de� nition. First, the supplement
asks whether the respondent does any work
for her primary job at home. Secondly, it
asks whether the worker has a “formal ar-
rangement with her employer to be paid for
the work she does at home”. With this ques-
tion, we can restrict our de� nition to only
those who receive payment for their work
performed at home. We exclude, for in-
stance, teachers who are � nishing lesson
plans at home, or workers who take � les
home that they did not complete at the
of� ce.4

Thirdly, using the detailed information on
occupation provided by the CPS, we include
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only occupations in which electronic com-
munication could plausibly substitute for
face-to-face communication, eliminating
those occupations for which work performed
at home must clearly be tangential. Thus we
exclude blue-collar workers, as their work at
home is rarely a substitute for their core
work. Self-employed plumbers and electri-
cians, for example, may schedule appoint-
ments from home, but they must travel
outside the home to perform the bulk of their
work. So, even those who report that they are
paid to work at home are not counted here as
telecommuters. Workers in farming, forestry
and � shing are similarly omitted. Finally, we
eliminate certain white-collar professionals
for whom physical presence is required.
Physicians, for instance, are often on-call
from home and may even complete paper-
work at home, but they cannot meaningfully
substitute electronic communication for face-
to-face contact with patients. (This perspec-
tive may change if telemedicine becomes
more widely accepted.) Jobs in personal and
protective services must also, at their core,
inevitably involve face-to-face communi-
cation.

Unlike many prior analyses of telecom-
muting (Handy and Mokhtarian, 1995), we

include both workers who are self-employed
and those who are salaried, since the distinc-
tion between these two populations is be-
coming increasingly nebulous.5 But for
information technology and the opportunity
to work at home, many of today’s self-
employed would probably be commuting to a
regular job. In other words, while self-
employed workers may not be technically
substituting working at home for a commute
to an outside employer, they can be con-
sidered to be substituting work at home for
work at the of� ce over the longer term. We
do perform some separate analyses in which
these self-employed workers are excluded.
Similarly, we also separately analyse ‘hard-
core’ telecommuters, or those who report a
relatively large amount of telecommuting (at
least 20 hours per week) and those who use
both a fax and a modem at home to perform
their work at home (‘high-tech’ telecom-
muters).

Summary of Data

Table 1 shows that the size of the tele-
commuting population depends critically on
how telecommuting is de� ned. According to
these data, approximately 18 per cent of all

Table 1. Proportion of all persons at work who reported telecommuting in 1997

Number of workers
Percentage Standard error (thousands)

Work at homea 18.5 0.20 19 400
Telecommuters—paid 8.8 0.14 9 266
Telecommuters—paid (restricted 6.7 0.13 6 998
occupations)b

Wage and salary telecommutersc 2.6 0.08 2 782
High-tech telecommuters 2.3 0.08 2 402
Hard-core telecommutersd 1.5 0.06 1 556
Total labour force 100 — 105 050

aThis category includes all people who report doing any work at home for their primary job.
bThis restricted de� nition of telecommuting excludes farmers, blue-collar workers and

white-collar occupations such as medicine, personal service and domestic service.
cThe ‘wage and salary’ category excludes the self-employed.
dThe ‘hard-core’ category includes only those telecommuters who reported working more than

20 hours per week at home.
Notes: Employed persons consist of population aged 16 and over employed in non-agricultural

industries. Standard errors calculated with parameters from CPS Work Schedules Supplement
Source and Accuracy Statement.
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employed persons in non-agricultural indus-
tries (or over 19 million workers) reported
doing some work at home in 1997.6 But less
than half (8.8 per cent, or some 9.2 million
workers) felt that they were explicitly paid to
do so. The number falls further when we
eliminate those workers who cannot reason-
ably be thought of as substituting work at
home for work and interaction at their of� ce,
such as farmers, hairdressers and plumbers.
With this restriction, only 6.7 per cent of all
workers are engaged in telecommuting.7 As
discussed above, these 7 million workers
form the core set of workers whom we de� ne
as telecommuters in this paper.

As for the speci� c sub-sets of telecom-
muters, we � nd that salaried telecommuters
amount to roughly 2.6 per cent of all non-
agricultural workers and self-employed
telecommuters comprise about 4.1 per cent.
Finally, we � nd that just 1.5 per cent of
non-agricultural workers are ‘hard-core’
telecommuters, spending at least 20 hours
per week at home. These results suggest
strongly that telecommuting is a part-time
endeavour. Only 22 per cent of the 7 million
workers we classify as telecommuters work
more than 20 hours per week at home.

It is worth noting that these numbers are
all considerably smaller than the estimates of
telecommuters reported in the popular press.
As mentioned, the press typically relies upon
� gures generated by a few consulting � rms.
These � rms suggest that over 32 million
people worked at home—whether paid or
not—in 1997, far higher than the 19.4 mil-
lion reported here. As for wage and salary
telecommuters, the � gure most commonly
cited is 11 million workers in 1997, or some
9 per cent of all non-farm workers.8 Using a
comparable de� nition, we � nd that just 3 per
cent of all workers were wage-salary
telecommuters in 1997.9 Given the larger
sample size of the Current Population Sur-
vey, as well as its careful sampling frame and
exhaustive documentation, it seems fair to
assume that the � gures reported here are
more accurate re� ections of actual tele-
commuting activity. As discussed previously,
the CPS de� nition may be somewhat con-

servative, however, since workers may not
interpret their ability to work at home as a
formal arrangement with their employer.

Using data from the 1991 Current Popu-
lation Survey, it is possible to observe trends
in telecommuting over the past few years.
According to these data, the number of peo-
ple who reported doing some work from
home grew by 7.6 per cent between 1991 and
1997. The share of workers who were paid to
work at home rose by a much larger 35 per
cent. The number of wage and salary work-
ers at home grew faster still over these 6
years—increasing by some 89 per cent over
the time-period (Wheaton, 1999).

Table 2 shows some basic characteristics
of our sample. The table compares the occu-
pations and demographic characteristics of
all non-agricultural workers with those of
telecommuters. Speci� cally, the � rst column
shows the characteristics of all workers, the
second column shows the characteristics of
‘potential telecommuters’ (white-collar
workers who could plausibly substitute elec-
tronic communication at home for face-to-
face interaction in a workplace setting) and
the third through the sixth show the charac-
teristics of different groups of telecom-
muters.10 The third describes the full set of
workers who meet our de� nition of telecom-
muters—that is, workers who are paid to
work at home and whose occupation means
they can plausibly substitute electronic com-
munications for face-to-face interaction in an
of� ce; the remaining columns show the char-
acteristics of three more narrowly de� ned
groups of telecommuters—those who are not
self-employed (i.e. wage and salary telecom-
muters), those who use a fax and a modem to
work at home (high-tech telecommuters) and
those who reported telecommuting more than
20 hours per week (hard-core telecom-
muters).

As shown, potential telecommuters are
more likely to be female, are more likely to
be married and to have children at home, and
are more educated and af� uent than the
workforce as a whole. The table also shows
that workers who actually telecommute differ
in some interesting ways from potential
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Table 2. Demographic and occupational characteristics of workers, by telecommuting status

Telecommuters

Percentage with Non-agricultural Potential Wage and High- Hard-
characteristic workersa telecommuters Total salary tech core

Age-group
, 30 years 25.13 23.02 10.20 15.26 8.13 7.42
30–39 years 28.05 27.91 27.01 33.74 28.16 28.70
40–64 years 44.11 46.26 56.11 47.49 59.77 60.72
65 or more years 2.71 2.81 6.67 3.51 3.94 2.91

Demographic
Female 46.68 55.85 46.24 53.00 36.42 40.53
Married 58.24 62.32 74.18 73.00 76.75 71.01
Children at home 22.9 26.07 23.29 28.80 18.04 18.36

Educational attainment
Less than high school 11.25 4.27 2.89 1.75 0.71 2.78
High school diploma 32.44 25.10 18.46 16.67 14.36 15.18
Some college 28.80 30.37 27.47 27.39 26.06 25.00
BA 18.52 27.00 31.41 35.32 37.08 31.90
MA 6.04 9.64 12.33 13.52 15.20 15.60

2.95 3.62 7.44 5.35 6.59 9.54PhD/Professional degree

Household income
, $25 000 23.07 16.20 12.01 10.44 17.78 5.00
$25 000–$50 000 34.24 32.25 26.15 26.52 17.98 23.45
$50 000–$75 000 22.73 25.32 22.64 27.06 23.90 24.02
. $75 000 19.96 26.23 39.20 35.98 40.34 52.47

Race/ethnicity
White 84.79 86.61 93.64 92.66 94.30 93.88
African-American 10.73 8.77 4.41 4.93 2.85 2.97
Asian 3.62 4.0 2.50 2.23 2.54 2.83
Hispanic 10.09 7.02 3.72 3.99 3.54 4.46

Sector
Private, for-pro� t 79.89 75.77 90.22 75.41 95.04 92.69
Private, not-for-pro� t 5.04 5.86 3.72 9.35 2.36 2.77
Public 15.07 18.37 6.06 15.24 2.60 4.54

Occupation
Management 14.68 25.26 33.26 27.64 36.06 37.61
Engineering 2.21 3.85 2.70 3.45 3.56 2.42
Computer specialty 1.22 2.13 2.38 3.41 4.08 2.84
Professor 0.64 1.12 1.35 3.40 0.62 0.60
Other professional 8.56 14.96 20.31 18.97 18.62 19.43
specialities
Technician 3.34 5.84 2.12 3.74 1.82 2.53
Sales 6.91 12.07 21.19 16.22 24.23 22.18
Retail 5.02 8.78 4.53 3.12 2.96 2.22
Financial 1.77 3.10 3.92 4.14 2.24 1.41

Unweighted frequency 43 987 25 391 3 021 1 163 1 007 656
Weighted frequency 105 000 60 100 6 998 2 782 2 402 1 557
(000s)

aIncludes workers aged 16 and over employed in non-agricultural industries.
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telecommuters. They tend to be still older,
even more likely to be married, and even
more educated and af� uent. They are also far
more likely to be white and native-born.
Perhaps somewhat counter to expectations,
the gender breakdown of telecommuters is
almost identical to that for all workers, de-
spite the fact that potential telecommuters are
far more likely to be female.11 And telecom-
muters are less likely to have children at
home than potential telecommuters. In terms
of occupation, telecommuters are dispropor-
tionately represented in management-related
occupations, sales and other professional
specialties, such as public relations and re-
search-based consulting. Telecommuters are
disproportionately likely to work in the pri-
vate, for-pro� t sector, due to the large share
of telecommuters who are self-employed.

Wage and salary telecommuters are a
slightly younger and more female group, rel-
ative to the overall population of telecom-
muters (although they are still less likely to
be female than the group of potential
telecommuters). They are also somewhat less
concentrated in management occupations and
sales and more likely to work in the public
and non-pro� t sectors. High-tech telecom-
muters are much more likely to be male and
less likely to have children at home. As for
the ‘hard-core’ group of telecommuters,
compared with the overall population of
telecommuters, they are more typically male,
more af� uent and educated, and more likely
to be managers.

Methods

Our main interest is in testing whether there
is a systematic difference in the location of
telecommuters compared with other white-
collar workers. Are telecommuters less likely
to live in urban areas? To address these
questions, we use the geographical infor-
mation included on the CPS. The CPS indi-
cates the metropolitan area in which each
respondent lives and also indicates whether
the household lives in a central-city, subur-
ban or non-metropolitan area. Using this in-
formation, we can test � rst whether

telecommuters are more likely to live outside
cities and/or outside metropolitan areas. Sec-
ondly, we can also, by linking Census data to
the CPS, examine the kind of metropolitan
areas that telecommuters tend to live in,
compared with other workers. We use two
measures to proxy for the degree to which a
metropolitan area is ‘urbanised’: population
size and density.12 The size of an area’s
population and its density are certainly not
the equivalent. Some metropolitan areas, like
Lowell, Massachusetts, have relatively small
populations but are quite dense and compact.
But we believe that each in its own way is an
effective proxy for urban living.

As noted, the limitations of the cross-
sectional CPS data make it impossible to
pinpoint the direction of causality. Workers
living in lower-density metropolitan areas
may be more apt to telecommute because
they face longer commutes. But again if this
is true, in the long run it is likely to mean
greater decentralisation connected with
telecommuting.

We begin by simply comparing the resi-
dential locations of our different categories
of telecommuters with those of the work-
force as a whole. Do telecommuters appear
more likely to live in lower-density, less
urban locations? We then estimate several
regressions, since the locational patterns of
telecommuters may in fact be driven by cer-
tain characteristics of telecommuters that are
correlated with residential choice. It may be
true, for instance, that telecommuters are
more likely to live in larger, urban locations,
but this relationship may hold simply be-
cause telecommuters are more educated and
more educated workers are more likely to
live in larger, urban locations (Kolko, 2000).
Thus, we control for demographic character-
istics that we know are correlated with resi-
dential choices, such as marital status,
children, age and education.

Another issue is the worker’s industry.
Certain industries are concentrated in large,
dense urban areas, and it may be that these
same industries are more open to telecom-
muting (for instance, high-tech industries). If
so, this might lead telecommuters to be more
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concentrated in larger, higher-density urban
areas. Similarly, occupations for which
telecommuting is dif� cult may be concen-
trated in low-density areas. In analysing loca-
tion, we therefore control for such potentially
confounding characteristics as demographic
characteristics, the nature of the worker’s
occupation, sector, industry and region of the
country.

Speci� cally, we use an ordered, logistic
regression to test whether the locational
choices of telecommuters differ from those
of other workers, after controlling for other
factors.13 The estimating equation here is

Log[P(y # j)/1 2 P(y # j)] 5 l j 2 o k b kXk 2
o m c mZm 2 k W 2 f TEL

where, j 5 1, 2, … , J 2 1.
The dependent variable takes on one of J

ordered categories.14 Here, it re� ects the ex-
tent to which the area in which the respon-
dent lives is ‘urban’, measured by J
categories. X is a vector of demographic
characteristics such as age, gender, race, eth-
nicity, family composition, educational at-
tainment and household income. Industry
and occupational characteristics are con-
tained in Z. Dummy variables are included
for management-related occupations, engi-
neers, mathematical and computer scientists,
professors, technicians and occupations in
� nance, retail and sales. We also include
dummy variables to indicate whether the
worker is in the not-for-pro� t, public or pri-
vate sector and, for private-sector workers,
we include dummy variables to indicate his
or her industry. Regional dummy variables
are included in W. The key variable here is
TEL, which indicates whether or not the
worker telecommutes (measured by various
de� nitions). A negative coef� cient on TEL
indicates that telecommuters are more likely
than other workers to live in less urban areas.

For the dependent variable, we utilise sev-
eral different proxies to capture the degree of
‘urbanism’ of the worker’s residential loca-
tion. First, we examine whether telecom-
muters are any less likely to live in cities (or
more likely to live in non-metropolitan areas)
by using a three-part dependent variable indi-

cating if the worker lives in a central city, in
a suburb or outside a metropolitan area.
Here, central cities are deemed to be more
‘urban’ than suburbs and suburbs in turn
are deemed to be more ‘urban’ than non-
metropolitan areas.

Secondly, for those workers who live in
metropolitan areas, we also examine whether
telecommuters are more likely to live in
smaller metropolitan areas. This dependent
variable takes on 4 values: less than 250 000
people; 250 000–499 999; 500 000–999 999;
and over 1 million people.

Finally, for those workers who live in
metropolitan areas, we also examine whether
telecommuters are more concentrated in low-
density metropolitan areas. A metropolitan
area is high-density if its population density
is at least 900 people per square mile, me-
dium-density if its population density is be-
tween 350 and 900 people per square mile
and low-density if its population density is
less than 350 people per square mile. In our
sample, this breakdown results in a roughly
equal distribution of population across cate-
gories. To give some examples, Chicago,
New York and Jersey City emerge as the
three highest-density metropolitan areas,
while Yuma, Arizona, Duluth, Minnesota,
and Greeley, Colorado, are the three lowest-
density metropolitan areas in the sample.

Data are weighted to account for unequal
sampling probability with weights provided
by the Census Bureau for this purpose.
Because we ultimately aim to study the effect
of telecommuting on the residential patterns
of white-collar workers, we limit the sample
to ‘potential telecommuters’—white-collar
workers in occupations for which telecom-
muting is plausible.

5. Results

Table 3 presents data on the residential loca-
tion of telecommuters. Speci� cally, it com-
pares the geographical distribution of
telecommuters with that of the workforce at
large and with our universe of potential
telecommuters. As shown, there is virtually
no evidence here in support of decentralis-
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ation. Although telecommuters appear
slightly less likely to live in central cities
than the workforce as a whole (21.8 vs 23.8
per cent), they are also signi� cantly less
likely to live in rural (i.e. non-metropolitan)
areas. Their distribution appears somewhat
more consistent with, although still
signi� cantly different from, that of potential
telecommuters. Looking across all types of
telecommuters, high-tech telecommuters ap-
pear the most urban. Just 7.6 per cent of
high-tech telecommuters lived in non-
metropolitan areas, compared with 18 per
cent of the workforce and 14.8 per cent of
potential telecommuters. In other words,
high-tech telecommuters are 60 per cent less
likely to live in rural areas than the full set of
non-agricultural workers. This dramatic dif-
ference may be a function of the lack of
telecommunications infrastructure in out-
lying areas (Moss and Townsend, 2000;
Townsend, 2001).

In terms of metropolitan area size, the key
difference appears for high-tech and hard-
core telecommuters. These telecommuters
are disproportionately located in large metro-
politan areas. Of workers who live in metro-
politan areas, 63 per cent live in metropolitan
areas of over 1 million people. Of high-tech
and hard-core telecommuters who live in
metropolitan areas, 70 and 71 per cent re-
spectively live in such large metropolitan
areas. The discrepancies are greater still if
we consider all workers (and not just those
who live in metropolitan areas). Sixty-� ve
per cent of all high-tech telecommuters and
61 per cent of all hard-core telecommuters
live in metropolitan areas of over 1 million
people, compared with just over half of the
workforce as a whole.

In examining the density of metropolitan
areas, only hard-core telecommuters appear
to have a signi� cantly different and
signi� cantly more urban pattern than other
workers. Among hard-core telecommuters
living in metropolitan areas, 40.2 per cent
live in high-density areas (i.e. metropolitan
areas in which density is more than 900
people per square mile), compared with
35.1 per cent of potential telecommuters and

33.8 per cent of the total, non-farm work-
force.

The regional patterns, although not the
focus of this paper, are worth pointing out.
The most consistent and notable difference is
that all groups of telecommuters appear
much more likely to live in the western
portion of the US. In future work, we plan to
explore this ‘west’ effect.

In summary, there is no evidence here that
telecommuters are apt to live in less urban
areas. Instead, we � nd some evidence to
suggest that certain groups of telecommuters
are both more likely to live in metropolitan
areas and more likely to live in large, high-
density metropolitan areas. Perhaps the most
interesting information here is that reported
for the hard-core telecommuters—the group
of workers who in theory should have the
most freedom in their locational choice.
These workers appear, if anything, even
more urban than the larger set of telecom-
muters. In short, these � ndings provide no
evidence to suggest that an increase in
telecommuting—even regular, frequent
telecommuting—will have a decentralising
effect on residential location.

Multivariate Analysis

It may still be true that telecommuters are
more likely to live in outlying areas and in
smaller, low-density metropolitan areas after
taking other factors into account. As dis-
cussed above, some signi� cant differences in
locational preferences could be clouded by
differences in the characteristics of telecom-
muters as compared with non-telecommuters,
and to the extent that we see a correlation
between telecommuting and larger, higher-
density metropolitan areas, it might be at-
tributed to other characteristics.

To explore this, we estimated a series of
ordered, logistic regressions of the probabil-
ity of living in more urban locations.15 In the
� rst set of regressions, the dependent vari-
able is the ordered locational choice of (1)
central city, (2) balance of metro and (3)
non-metropolitan location. In the second set,
the dependent variable indicates metropolitan
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Table 4. Summary of ordered logistic regression coef� cients

Type of placea Metro area sizeb Metro area densityc

Telecommuter Positive (p , 0.1) Not signi� cant Not signi� cant
Wage and salary telecommuter Not signi� cant Not signi� cant Negative (p , 0.1)
Hard-core telecommuter Not signi� cant Positive (p , 0.1) Positive (p , 0.01)
High-tech telecommuter Positive (p , 0.1) Not signi� cant Not signi� cant

aCentral-city location, suburban location and non-metropolitan location.
bMetropolitan area population above1 000 000, between 500 000 and 999 999, between 250 000 and

499 999 and less than 250 000.
cMetropolitan area density above 900, between 350 and 899 and below 350 persons per square mile.
Note: All models included controls for gender, marital status, presence of children, race, Hispanic origin,

nativity, age, educational attainment, household income, region, occupation, sector, industry and
self-employment status.

area size (three categories), while in the third
set, the dependent variable indicates metro-
politan area density (three categories). As
explained above, we test for whether
telecommuting is correlated with less urban
locations, using four different de� nitions of
telecommuting (all telecommuters paid to
work at home, wage and salary telecom-
muters, hard-core telecommuters, and high-
technology telecommuters).16 Control
variables include marital status, presence of
children, race, Hispanic origin, nativity, age,
educational attainment, household income,
region, occupation, sector, industry and self-
employment status.

Full results are not shown here for these
12 regressions, but it is worth brie� y high-
lighting a few patterns.17 The coef� cients on
the demographic variables provide few sur-
prises. Workers who are married and have
children are less likely to live in cities, while
more educated workers are more likely to
live in cities than the less educated. Immi-
grants and minorities are also more likely to
live in cities and urban areas, as are workers
in higher-income households.18 In terms of
occupation, several show a suburban or non-
metropolitan bias. Managers, engineers, tech-
nicians and workers in retail, sales and
� nancial records are all prone to live outside
cities. Workers in the public sector appear
somewhat more prone to live outside cities
and urban areas than those in the private
sector. Finally, workers in professional busi-
ness services are more likely to live in cen-

tral cities and urban areas, while those in
trade are less likely to be found in those
areas.

The central result is the coef� cient on
telecommuting. In Table 4, we summarise
the coef� cient on the telecommuting variable
for all 12 of our regressions. The columns
indicate the dependent variable: choice of
jurisdiction (central city, suburb or non-
metropolitan); choice of metropolitan area
size; and choice of metropolitan area popu-
lation density. The rows indicate the
de� nition of telecommuting employed.

As can be seen in column 1, which consid-
ers the ordered choice of jurisdiction,
telecommuting is positively and signi� cantly
associated (at the 10 per cent level) with the
probability of living in a more ‘urban’ juris-
diction both when we use our broadest
de� nition of telecommuting and when we
consider high-tech telecommuters. The
coef� cient on telecommuting is not statisti-
cally signi� cant when we restrict our
de� nition to wage and salary telecommuters
or to hard-core telecommuters, however.
Once again, that is, we � nd modest evidence
that telecommuters are more prone to live in
cities and metropolitan areas. Note that one
explanation for this � nding is that � rms that
are more open to telecommuting are them-
selves more concentrated in central-city and
metropolitan locations. To some extent, our
regressions control for this by restricting the
analysis to white-collar workers and includ-
ing both occupational and industry control
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variables, but more detailed categories might
reveal some important spatial patterns. The
fact that telecommuters who use a modem
and a fax are more likely to live in cities may
be due to the greater availability of high-
speed access. It is also possible that urban
residents are more technologically sophisti-
cated and are therefore more likely to use
technology to work at home.

What about the other measures of urbanisa-
tion? Again, there is virtually no support here
for decentralisation. (Positive coef� cients in-
dicate a tendency for telecommuters to live
in more urban areas.) When considering
whether a worker lives in a large, medium
or small metropolitan area, telecommuting
appears to make little difference and, if any-
thing, is correlated with living in larger
metropolitan areas. In the case of metro-
politan area density, the results are mixed. In
two regressions, the coef� cient on telecom-
muting is insigni� cant; in one regression it is
positive and signi� cant; and in another it is
negative and signi� cant.

In summary, the coef� cient on telecom-
muting is negative and statistically
signi� cant (at the 10 per cent level) in only 1
of our 12 regressions. In 4 cases, the
coef� cient on telecommuting is positive and
statistically signi� cant, and in 7 cases, the
coef� cient on telecommuting is not
signi� cantly different from zero.

Consistent with the results above, the
group of telecommuters that appears most
oriented towards large, dense urban areas is
the group of hard-core telecommuters—those
who most resemble, that is, the popular im-
age of the telecommuter of the future and
who presumably have the most freedom in
deciding where to live. To give some sense
of the magnitude of these results, we calcu-
lated predicted probabilities for the metro-
politan area density of the typical hard-core
telecommuter. Our estimates indicate that the
typical hard-core telecommuter living in a
metropolitan area has an 11 per cent chance
of living in a high-density area, a 25 per cent
chance of living in a medium-density area
and a 64 per cent chance of living in a
low-density area. By contrast, a worker with

the identical characteristics who does not
telecommute has only a 9 per cent chance of
living in a high-density metropolitan area
and a 68 per cent chance of living in a
low-density metropolitan area.

We also did some separate analyses of the
location of self-employed telecommuters and
found similar results (not shown).19 These
results are again somewhat surprising, given
that self-employed telecommuters—like
hard-core telecommuters—presumably have
considerably more freedom than most work-
ers in deciding where to live. It appears that
large, high-density locations attract these
workers, perhaps because of the ease of con-
tact with other workers, access to services
that are unavailable in less urban areas, or
proximity to urban amenities.

6. Conclusion

This paper challenges the conventional belief
that widespread telecommuting will acceler-
ate residential decentralisation. Indeed, it
� nds little evidence that telecommuting will
lead to changes in the residential patterns of
US households. Current telecommuters ap-
pear less likely to live in rural areas and
somewhat more likely to live in larger metro-
politan areas. As noted, the data used here do
not reveal the location of workplaces, so we
do not know whether telecommuters live fur-
ther from their workplaces or their client-
bases, in the case of the self-employed.
Similarly, the data used here are cross-
sectional and thus shed little light on causal-
ity. To study more directly the relationship
between telecommuting and location deci-
sions, it would be necessary to follow a
cohort of workers over time. Still, this paper
does present a challenge to those who predict
that advances in communications technology
will render cities obsolete.

Notes

1. Naturally, a worker could also use the
enhanced � exibility to locate closer to the
central city.

2. One recent study also suggests that telecom-
muters often give up and return to conven-
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tional workplaces. In a California demon-
stration programme, half of the participating
telecommuters returned to a conventional
workplace within nine months of starting
(Varma et al., 1998).

3. Workers in the US also change jobs fre-
quently, so they may resist moving too far
away from future job opportunities and job
networks.

4. It is possible that this may result in an under-
estimate of the prevalence of telecommuting,
since some workers who telecommute may
not interpret it as a separate ‘formal arrange-
ment’, even though they are explicitly substi-
tuting work at home for work at the of� ce.

5. Our set of self-employed is again restricted
to white-collar workers, and again we elim-
inate farmers and other workers who are not
substituting their work at home for work that
would otherwise be done at a workplace.

6. In our analysis of the labour force, we ex-
clude agricultural workers, those who report
negative household income, those whose
location (metropolitan versus non-
metropolitan) is not speci� ed and those who
fail to report whether or not they work at
home.

7. This � gure suggests that 11.7 per cent of
white-collar workers in occupations who
could plausibly telecommute in fact do so.

8. The 11 million estimate includes 3.4 million
contract workers, some of whom might be
classi� ed as self-employed by the CPS. To
the extent this is true, this estimate suggests
that between 6 and 9 per cent of non-farm
workers are wage and salary telecommuters.

9. Most of the reports in the press do not ex-
plicitly limit their de� nition to ‘information
workers’, or to those workers who can plau-
sibly substitute communications technology
for face-to-face interaction in a workplace.
To arrive at a consistent de� nition for com-
parison purposes here, we do not exclude
any occupations and consider telecommuters
to be all wage and salary workers who report
that they are explicitly paid to work at home.

10. To de� ne ‘potential telecommuters’, we used
the detailed occupational groups provided on
the CPS to exclude all workers in blue-collar
and personal service occupations (codes
above 26). Additionally, we excluded groups
7 and 8, which include health diagnosing and
treatment occupations.

11. Mokhtarian et al. (1998) and Mokhtarian and
Salomon (1996) � nd that while women voice
stronger preferences than men for telecom-
muting, they are no more likely to telecom-
mute.

12. For respondents who live in counties with
over 250 000 residents, the CPS also reveals

the county. We use this data to test whether
telecommuters are more apt to live in low-
density counties. We do not report on this
analysis below, since it yields essentially the
same results as the metropolitan area density
analysis.

13. We opt for an ordinal logit model rather than
a multinomial logit model since a multino-
mial logit model would not account for the
ordinal nature of our dependent variables—
which all in some way measure the degree of
urbanism of the worker’s residential area—
and thus would not employ all the infor-
mation available in that variable.

14. The contrast is always between the probabil-
ity of belonging to the � rst up to the jth
category and the probability of belonging to
the remaining categories.

15. Sample is limited to potential telecommuters.
16. When analysing wage and salary telecom-

muters, we restrict the universe further to
potential telecommuters who are employed
as wage and salary workers.

17. Full results available from authors upon re-
quest.

18. Workers in the west are more likely to live in
cities than workers in the north-east and
midwest, which may be due to the fact that
western cities have more successfully an-
nexed surrounding communities and there-
fore cover more land.

19. When restricting the sample to self-
employed workers, the coef� cients on the
telecommuting variables typically become
larger and more statistically signi� cant.
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