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TRAFFIC REDUCTION BY TELECOMMUTING:
A STATUS REVIEW AND SELECTED BIBLIOGRAPHY!

by
Jack M. Nilles

Center for Effective Organizations
Graduate School of Business Administration
University of Southern California

Abstract

Telecommuting is defined as a subset of teleworking. Two main forms of
telecommuting (home and regional center) are described. The means by which these forms
of telecommuting may alter urban transportation patterns are outlined, followed by a
review of the empirical evidence to date on the impacts and usefulness of telecommuting,
Factors affecting the diffusion rate of telecommuting are discussed, including the
commuting environment, technological sufficiency, technological familiarity, the social
aspects of work, other telecommuter motivations, management issues, legal and regulatory
barriers and incentives, and labor entitlement issues. A brief reference to other work in
progress is followed by a set of forecasts of possible telecommuting futures.

The Nature of Telecommuting

Telecommuting is a term coined by the author in 1973 to refer to the partial or total
substitution of telecommunications, with or without the assistance of computers, for the
twice-daily commute to work. Telecommuting is a subset of teleworking, a similarly coined
term that includes all work-related substitutions of telecommunications and related
information technologies for travel (from substitution of telephone calls or electronic mail
for personal visits to the use of full-motion videoconferencing as a substitute for executive
travel). In either case the emphasis is on substitution: the worker newly engaged in tele-X-
ing is altering his/her previous travel behavior.

The focus of this article is on telecommuting. Telecommuting is not a technology or
collection of technologies. Rather, it is a work option that reduces dependency on
transportation by increasing dependency on information technologies: telecommunications
and, possibly, computers. Telecommuting can be accomplished with no more exotic a
technology than a telephone. However it is likely that most telecommuters in the near
future will also be using microcomputers and modems as major work tools. For some
telecommuters, fairly elaborate telecommunications (including videoconferencing, for
example) and computer facilities may be the norm.

Home-based Telecommuting

There are two main forms of telecommuting. The most newsworthy form is ~ome-based
telecommuting in which an individual works from home instead of a traditional office.
There is a considerable body of literature, developed since about 1973 and continuing to
the present, speculating on the likely success/failure and social implications of home-based
telecommuting (examples are in references 1-21, 23-62). Much of this literature focuses on
the nature and advisability (mostly negative) of full-time home-based telecommuting, in

'To appear in Transportation Research (1988) 22(4).
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which the worker almost never appears in the central office of the organization for which
he/she works. While interesting in terms of its socio-philosophical analyses, that literature
largely aims at a straw man and misses the point: most home-based telecommuting is (and
is likely to be) part-time.

In particular, most contemporary home-based telecommuters are employees of larger
organizations, as contrasted with proprietors of home-based businesses who by definition
work mostly at home. This is not to say that the telecommuters are part-time workers.
They have full-time jobs, part of which is spent telecommuting. Hence most telecommuters
share time between office settings: one at home, one in a traditional office environment
(although either or both of these offices may depart in its physical arrangements from the
traditional concept of an office).

Further, experienced home-based telecommuters save certain tasks for performance at
home, others for the traditional office. For example, telecommuters often arrange
meetings (formal or informal) such that they are clustered into one or a few days per week
at the “main” office. Similarly, they cluster their “solo” tasks (such as reading, report
preparation, analysis, telephoning, etc.) to be performed at home.

Regional Center Telecommuting

The second main form of telecommuting is regional center telecommuting., There are
three variants of this, known as satellite center, local center and neighborhood center
telecommuting. There are the following distinctions among these versions.

Satellite centers are facilities set up by large organizations to house only their own
telecommuting staff. Typically they house from twenty to more than one hundred
workers, some of whom may still commute several miles to get to the center--as
contrasted with tens of miles commute distances otherwise. For example, Pacific
Bell has established satellite work centers in Los Angeles and San Francisco. A
brarclich bank is well established example, provided that its employees are local
residents.

Local centers are facilities that house a number of telecommuters from different
organizations (companies and/or government agencies) in a single structure.
Except for the multiple landlord factor they are otherwise similar to satellite
centers. The State of California is planning to establish such centers, each
housing personnel from several state agencies, in the Sacramento area.

Neighborhood centers are smaller facilities, housing just a few workers, that can serve
as mini-satellites or mini-local centers. The emphasis here is on neighborhood:
each such center would be within a few blocks of the workers’ residences. The
author knows of no such centers currently in existence.

For all of these the common criterion should be that they are close to where the
telecommuters live (with the neighborhood center being the closest) and the
telecommuters work there instead of at home. Clearly, however, some telecommuters do
and will share their work time among two or more of these options, including working at
the distant central facility. The reason it may be important to distinguish among the
variants is that they each have different implications for travel reduction.

A further distinction is important. Telecommuting, as defined above, applies primarily
to geople who are members of larger organizations rather than sole proprietors/employees
of home-based businesses. The reasoning here is that home-based businesses (at least
where all the business activity is centered in the home) only change translportation patterns
if they employ people who otherwise would be working elsewhere. This latter possibility is
not felt to be a major part of the home-based business scene today, although it may well



change in the future. In particular, knowledge workers who use microcomputers and
telephones to switch from working for some larger organization to becoming individual
home-based entrepreneurs qualify as telecommuters. Current trends in the subcontracting
of information work by large organizations indicate a steady rise in this form of
telecommuting in the future (see Nilles, 1984).

Implications for Travel Reduction

Each of these forms of telecommuting has the first-order effect of reducing work-
related travel to some extent. Further, the reductions occur at times when the
transportation network is most highly stressed: rush hours? In most large urban areas the
rate of increase of traffic congestion is steadily pulling away from all attempts to increase
the number of passengers per vehicle-mile. In fact, average vehicle occupancy rates
declined in the U.S. from 1970 to 1980 while travel times appear to be increasing at a rate
close to 1% per year. Attempts at adding to, or even maintaining, urban mass transit
systems are not meeting with major success in any urban area in the United States. As
central business district land values escalate (as measured by office space rents), together
with the daytime population density of the districts, the pressures on--and vulnerability of--
the transportation grid climb apace. The dominant contemporary commuting pattern has
shifted from suburb-to-central-city to suburb-to-suburb. (For an analysis of the above, see
Pisarki, 1987.) Telecommuting must certainly offer some hope of resolving this impasse.

In order to estimate what, if any, hope is provided by telecommuting it is necessary to
examine its specific forms of impact. First the positive effects.

Home-based telecommuting offers two travel reduction options:

1) complete substitution for the commute to and from work on the days when a
home-based telecommuter is working the entire day from home; and

2) ashift of the commute time, presumably to times of lower traffic load on the
network, on days when the home-based telecommuter goes to the office for only
certain core hours, such as from 10:00 A.M. to 2:00 P.M.

Regional center telecommuting offers the following possibilities:

1) work trip length can be reduced to the extent that the residence locations of the
center’s telecommuters are closer to the center than to the telecommuters’
previous offices (this requires that the company select center locations as
centroids of clusters of current or prospective employee residence locations); and

2) modal choice may be altered for suitably near centers such that private
automobiles are supplanted by walking; jogging, tycli itti
use of a local transit system (if any is available).

The magnitude of the impact of telecommuting on travel volumes depends on the
number and modes of telecommuters, the number and physical disposition of regional
centers, and the degree to which the telecommuters shift from their prior travel patterns.

To counter the positive effects there are some possible negative effects. First, demand
may increase for additional trips, primarily shopping oriented, that were previously chained
together with the commute from work or which took place during lunch periods. Second,
to the extent that regional center telecommuting does not produce modal choice shifts,
traffic may increase on local roads and streets to unacceptably high levels; that is, the heavy
loads are shifted from freeways designed for high traffic levels to local streets incapable of

2In Los Angeles the rush “hour” lasts roughly 4 to 6 hours.
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satisfying the demand. This may have serious implications for planning of mass transit
systems, particularly those supporting suburb-to-suburb travel. Third, the (civilization-
suppressed) vagabond desires of most people might be exacerbated in telecommuters,
cau§i1(11g them to increase leisure travel during non-working hours and during vacation
periods.

Thus one can conceive of some counter scenarios. In the transportation-idyllic version,
masses of telecommuters work from home, do not alter their non-work habits, and the
existing transportation infrastructure becomes sufficient for transportation demand for the
next twenty years or more, until population growth finally causes network expansion.

In the transportation-travesty scenario the telecommuters, while reducing daytime peak
eriod traffic, create increased loads on the local infrastructure and intercity travel system
ar in excess of their work-related savings.

Which of these scenarios is closer to reality? An investigation is in order to discover
what real telecommuters are doing today, to evaluate how--and whether--those activities
may be generalized, and to engage in some preliminary forecasting. In order to estimate
future trends it is necessary to understand the forces impelling or retarding acceptance of
telecommuting and to assess the current status of telecommuting as a work option.

Motivations for Telecommuting

First it may be useful to review the key motives for telecommuting. They can be
segregated into three categories: public, organizational and personal.

The Public Good

One clear motive for expansion of telecommuting is the reduction of transportation
congestion, particularly in overcrowded urban areas. With that reduction comes an array
of side effects such as improved air quality, decreased rates of traffic accidents and injury,
diminished demand for new freeways (possibly) and reduced consumption of fossil fuels.
For example, a forecast of the potential impacts of telecommuting on energy consumption
in California (JALA, 1983) showed an annual saving of 8 billion passenger-miles and 7.5
billion kWh over the non-telecommuting case in the year 2000. These estimates are based
on the critical assumption that telecommuting does not spawn compensatory travel for
other purposes, as in the transportation-travesty scenario above.

Telecommuting may have other positive side effects as well. These include reductions
in property crime (resulting from a greater likelihood of home-based telecommuters
participating in “Neighborhood Watch” activities), increased participation in local
government, educational, religious and community activities, and enhanced family life.

Organizational Objectives

While laudable, public benefits are insufficient as major motivations for corporate or
public agency decisions to commit their own funds and effort to encourage telecommuting.
Direct, tangible economic benefits are far more persuasive. These include:
productivity/effectiveness increases; cost reductions from decreased employment turnover
rates (and associated recruitment and training costs), space savings in existing buildings,
reduced rental rates (compared to city centers) for regional office space, reduced medical
claims and sick leave; and enhanced access to or retention of scarce talent.

Telecommuter productivity may increase, compared to traditional office workers,
because of a combination of harder (or more intense) work and more hours of actual work



erformed per day. This in turn may result from fewer distractions and interruptions and
ess commuting-related stress. One consequence of stress reduction is increased job
satisfaction, hence a lower quit rate and fewer medical problems. Space savings accrue to
the extent that part-time telecommuters share office space or confine their in-office use to
conference rooms. Several organizations claim to have been able to use telecommuting as
the key incentive to retain key personnel who would otherwise have quit, or to attract
people who did not want to change residences or commute farther to work.

These incentives must be balanced against a major disincentive: the reluctance to adopt
a distinctive new (hence unknown and implicitly risI](y) work and management style. This
has been a significant barrier to adoption of telecommuting, as is discussed below.

Personal Factors

Cost savings (such as reduced clothing, lunch and automobile expenses) are part of the
inducement for home telecommuters. A more powerful motivation may come from the
enhanced ability to interleave work and personal time priorities. Home-based
telecommuting gives exceptional flexibility in this respect.

Given these theoretical advantages, it is important to address current realities to assess
the relative weights of the arguments.

The Empirical Evidence to Date

A Review

There are several difficulties to be overcome in acquiring empirical data on
telecommuters’ transportation habits. First, most contemporary telecommuters are
employees of organizations that have no formal policies vis a vis telecommuting. Hence, it
is difficult to locate individual telecommuters. Although several organizations have
mounted formal telecommuting pilot projects over the past two decades, they have not kept
records of the transportation effects of telecommuting in any controlled way. They also are
generally loathe to release to the public whatever data they have. Hence the researcher
must generally be content with anecdotal evidence and mini-case studies that are not
readily generalizable. However, there is some empirical evidence to report on
telecommuting-induced travel impacts.

In 1974 Nilles, et al. reported on a study of 108 employees of an insurance firm in Los
Angeles, covering a six-month period in 1973 (Nilles, et al., 1974, 1976). These employees
were telecommuters in two satellite centers. While the average one way commute distance
for the company as a whole (2700 employees) was 10.7 miles, the satellite center
telecommuters had an average one-way commute of about 3.8 miles, a 65% reduction in
one-way commute distance. There were no home-based telecommuters in that study.
Although no formal survey was made at the time, spot interviews elicited the comments by
telecommuters that there was no associated, offsetting increase in leisure trips.

One other interesting finding of the 1973 study was that residence distance was
proportional to organizational level of the employee. That is, although the average
commute distance for all employees was 10.7 miles, the average distances of residences of
executives, middle management and clerical workers from work was 16.6, 13.3 and 9.3
miles, respectively, in ratio of 1.8:1.4:1. These patterns probably could be considered
typical for most contemporary large urban areas. The average commute distance in the
Los Angeles area at that time was about 9.7 miles.

McClintock surveyed a set of 140 home-based telecommuters in 1983 (McClintock,
1984). He reported that half the responding telecommuters worked at home 31 hours or



more Fer week and spent 10 days or less per month in the main office. A majority (58%) of
the telecommuters’ time was spent working with computers. Half of the individuals
surveyed lived in large cities or their suburbs, where the transportation impacts are likely to
be greatest. Unfortunately, no commuting distances were listed. Most of the survey
respondents were professionals rather than secretarial or clerical workers.

In 1984 and 1985 Nilles, et al. surveyed 906 middle managers and professionals in 8
Fortune 100 firms as part of a more general study of the organizational impacts of
information technologies (Nilles, et al., 1986). Of that number, half reported that they
spent time working at home with their computers in addition to going to the office. A small
number (3.1%) said that they spent at least 8 hours per week working at home instead of
going to the office (46.7% reported working at home in addition to working at the office),
althoulg(h only one was a full-time home-based telecommuter. None of these individuals
was asked how far they lived from work, although most were in major metropolitan areas
and presumably lived at least the average distance from work typical of those areas (that is,
at least 15 miles if their residence pattern was the same as the 1973 insurance company
study). The respondents came from locations all over the U.S.

In a 1987 study of 44 telecommuters (and 35 non-telecommuters with similar jobs in the
same organizations) in three large corporations (mostly located in the western U.S.), Nilles
found that the telecommuters lived an average of 30.2 miles from work and spent an
average of 40.8 minutes commuting when they did go to the office (Nilles, 1987). The non-
telecommuters spent an average of 24.6 minutes to commute 14.8 miles. The
telecommuters spent an average of 4.2 full days and 3.9 partial days per month (or 1 to 2
days per week) working from home, and an average of 7.2 full- and 1.4 partial-days per
month, respectively, working at a satellite center. All of the satellite center workers also
telecommuted part of the time from home. This suggests that a typical telecommuter (at
least in 1988) might share time among all three options: home-based telecommuting,
regional center telecommuting, and traditional commuting. No data were taken on non-
work-related travel by the telecommuters and their families, although interviews with some
of the telecommuters indicated that there was little, if any, generation of new trips. All of
the telecommuters were managers or mid-level professionals.

In fact, most of the survey data for which trip information was available, or could be
estimated, relates to the trip habits of managers and professionals. The 1973 study did, in
addition, include secretarial and clerical workers. This group was found to live closer to
work, on average, than the mid-level employees, as mentioned above. Other home-based
telecommuting case reports, such as the Blue Cross/Blue Shield project (Geisler, 1985),
are concerned entirely with clerical workers but do not provide commute distance
information for similar workers. Hence, ceteris paribus, estimates based solely on trip
distance savings by mid- and upper-level workers are likely to be too high if telecommuting
turns out to be uniformly distributed among all levels of information workers.

Some tentative conclusions can be reached from these data3:

1. Home telecommuters come in a wide spectrum of intensities; some work onl
occasionally, others almost full-time, but the average at present for people with
‘normal’ (that is, neither solo-activity-intensive or face-to-face interaction
intensive) jobs is between 1 and 2 equivalent days per week.

3Since most of the publicly available data deal with small sample sizes and short test periods, rigorous
statisticians may be left with considerable uneasiness about the generality of some of the conclusions given here.
Data available to the author from more extensive tests in private organizations, while not publishable, give the
author, at least, more confidence. However, more extensive tests, both in sample size and duration, with
publicly available results are clearly needed here.



2. Trip savings by home-based telecommuters are not offset noticeably by
generation of new trips.

3. Some regional center telecommuters also telecommute from home.

4. Load spreading telecommuting (that is, telecommuting from home during peak
traffic periods with trips to and from the office during non-peak hours) appears to
be a significant option for telecommuters. Although this is a voluntary activity--
impelled by the discomfort of rush-hour commuting--the result accrues to the
benefit of the entire transportation system. Of course, this is true of all the public
gen_eﬁts derived from telecommuting that result from myriads of individual

ecisions.

5. The propensity to telecommute is proportional to commute distance/time.
Therefore the most highly motivated telecommuters tend to be those who live
farthest from the office.

Adoption Rate Considerations

What these data do not show is the rate of adoption of telecommuting. These few
documented studies, covering a few hundred individuals, do not show how many
telecommuters there are today. Nor do they show how many there will be in 5, 10 or 20
years. They also fail to point out what will be the distribution of modal choices in
telecommuting. If telecommuting is restricted to a small, possibly elite, fraction of the work
force its impact on transportation congestion will be minimal. If telecommuting accounts for
reductions of 5% or more of vehicle trips in congested periods then its impact could be
significant. It is the author’s estimation that the latter case is more likely and that the 5%
reduction (compared to what would be the case otherwise) will occur in at least one major
U.S. city in the mid-1990s; earlier if there is another intervening energy crisis.

The key to understanding these issues lies in the nature of technological substitution
and social change (see, for example, Linstone and Sahal, 1976). Telecommuting constitutes
a classic example of substitution of a new technology (in this case an evolving complex of
technologies) for an older one (primarily private automobile transportation). It is a case in
which the substitution will never be comp{)ete. That is, some fraction of the work force will
never telecommute. In particular, telecommuting is largely confined to information
workers. That immediately restricts its potential use to slightly more than half the work
force in developed countries.

Further, analysis of the nature of information jobs leads to the conclusion that about
20% of information jobs, at present, do not allow significant amounts of telecommuting,
even from regional centers. In particular, the extent to which the tasks required for job
performance are independent of the location of the worker is an indication of the
“telecommutability” of the job. A job (such as butcher, baker, candlestick maker--all non-
telecommutable) is a collection of interrelated tasks, some or all of which may be location-
independent. Information jobs constitute between 50% and 60% of contemporary U.S.
civilian jobs. The exact percentage depends on the method of estimation. Each of these
jobs can be task-analyzed to arrive at a location-independence value. The details of the
%nalysii 9a7re beyond the scope of this paper. For general estimates and methodology see

orat, 7.

Assuming conservatively that 50% of the workforce comprises information workers,
80% (100%-20%) of the information workers and 40% of all workers are potential
telecommuters. With an estimated 1987 workforce of 115 million, about 45 million are
potential telecommuters in the US in 1987, most of whom live within metropolitan areas.
This gives an indication of the upper limit size of the telecommuting universe. This
universe should grow in the future as both new information jobs and more powerful
information technologies develop.



The next consideration is the rate at which, and the extent to which telecommuting will
be adopted by these potential telecommuters. This is a function of a number of factors,
some of them technological but most of them sociological. Here are some of the major
factors.

The Commuting Environment. As traffic congestion increases, and as baby boomers
move farther out from city centers in search of affordable housing, both trip times and
frustrations, not to mention physical dangers, increase proportionately. As the data
indicate, this can be a significant factor in impelling a decision to telecommute.

Technological Sufficiency. Until relatively recently the technology required for effective
telecommuting was either too limited in capacity for all but a few types of information work
or was too user-surly to be accepted by any but the most motivated workers. The
capabilities of information technology, as measured by such factors as packing density and
speed of manufactured microchips, have been increasing at roughly a 30% annual rate
since the mid-1960s and are likely to do so into the 1990s. Much of the more recent
improvement in information processing power has gone into increasing the conviviality of
the technologies, thus materially lowering the barriers to its acceptance. The most
significant lags at present are in telecommunications software and network
interconnectability.

Technology Familiarity. With more than 10 million personal computers in active use in
the US in 1987 (at least half of them in offices), a rapidly growing fraction of the
information work force is becoming competent in routine use of computers and
telecommunications to accomplish their work. By the mid-1990s it is quite possible that
most US information workers will have ready access to the primary supporting technologies
of telecommuting,.

Social Aspects of Work. Work for many people is an end in itself, a means of self
fulfillment and not just something to do in order to earn money to achieve their primary
(non-work) goals. The social aspects of work--socializing with colleagues, making new
friends, etc.--can be major inducements to go to the office. Several writers have dismissed
home-based telecommuting on the basis of this consideration alone, making the
unwarranted assumption that telecommuting is an either-or proposition; that one either
does it all of the time or not at all. As our data presented here suggest, many, if not most,
home-based telecommuters have developed home-office patterns in which the solitary-
effort tasks are performed at home and the primary social and other face-to-face
interaction is performed at the office.

The case is actually more complex. Many telecommuters and other users of computer-
based electronic mail systems (once they have overcome the user training barriers) have
discovered that a certain amount of social interaction is facilitated by the network and that
home-based telecommuting is by no means synonymous with isolation. Nevertheless, the
1987 group of telecommuters felt that their involvement in office social activities was
slightly less as a result of their telecommuting. The telecommuters surveyed in 1987
(Nilles, 1987) reported that they felt the quality of their working relationships had slightly
improved over what they were before telecommuting began.

It is important to distinguish between social participation and working relationships.
Although both home-based and satellite telecommuters seemed to feel that their
involvement in office social activities is slightly worse, both job-related feedback from
colleagues and quality of working relationships are felt to have slightly improved.

For telecommuters in regional centers the situation is similar, Where the regional
centers have a mix of workers that is similar to that of the “main” office there may be no
perceived difference in socialization. Where the regional center contains a diverse array of
workers, and only a few representing any particular organizational unit, then the



socialization factor may be perceived as indistinguishable from that of home-based
telecommuters. Our interviews of satellite office telecommuters in 1987, where the
telecommuters generally came from different parts of the company, indicated that the
telecommuters looked positively on the increased diversi(tiy of their in-office contacts.
Hovil(ever, other satellite office experiments have reported greater anomie among the
workers.

Employee Motivations. A major factor reported by almost all home-based
telecommuters is that they feel more in control of their lives. Respondents to the 1987
survey also stated that they were better able to concentrate on crucial tasks, had lower
feelings of work-related stress, and were able to get significantly more done. These
personal satisfaction factors repeatedly have outweighed economic considerations for
telecommuters. However, most of the telecommuters interviewed so far have been in the
middle or higher family income range.

Management Issues. A major deterrent to telecommuting is managers’ resistance to
change. Of particular importance is the set of attitudes that effective management requires
large amounts of direct visual observation and/or frequent face-to-face contact (Nilles,
1987). In brief, the perceived return from telecommuting must be significantly higher than
the ‘break-even’ level before managers in most firms are willing to accept telecommuting,
That is, although productivity improvements, reduced needs for office space, enhanced
ability to attract or retain scarce talent, etc. can be claimed with increasing justification to
significantly exceed the costs/risks of telecommuting, the risks perceived by managers--
especially when combined with the lack of significant rewards for risk-taking or innovation
and large penalties for failure--may still outweigh the claimed benefits.

Telecommuting requires a change in management style for some managers. Because of
the loss of ready visual cues managers must move from a process to a product orientation
when dealing with their subordinates; they must be significantly more concerned with
identifying and negotiating for specific results than with monitoring work activities.

Additionally, managers do have to expend more effort on some management activities,
particularly those of maintaining quality intra-unit communications. Also, development of
regional offices requires effort in planning and acquisition of facilities, selection of facility
managers, and development of telecommunications networks. All of these require
relatively intensive efforts over a period of several months. It is significantly easier to set
up home-based telecommuters on a case-by-case basis. This explains the relative paucity of
regional centers at present.

For these reasons it appears that management apprehensions about loss of control and
unrewarded effort currently are the pacing factors in the adoption of telecommuting,
Nevertheless, the number of firms and government agencies testing telecommuting appears
to be steadily increasing, currently numbering in the hundreds. Electronic Services
Unlimited, a New York based consulting firm, estimates that more than 1000 U.S.
companies employed telecommuters in 1987. In 1984 a review of a variety of information
sources by the author produced a list of about 250 companies with telecommuters, almost
all of which had no formal telecommuting program. Further, some technological advances,
such as low cost videoconferencing, may materially lower these resistance barriers by
allowing inexpensive, high quality emulation of face-to-face interaction. This, in turn, acts
to alleviate much of the manager’s uneasiness about being in touch with his/her
subordinates.

Finally, although the research to date is largely based on telecommuters as employees
of large ;rfganizations, the growth of home-based information enterprises is expected to
grow significantly over the next decade. Many of these enterprises will behave, for
transportation planning purposes, as if they were home-based telecommuters. One survey
of big business intentions to subcontract information work led to forecasts of increases as
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high as 200% over contemporary levels by the turn of the century (see Nilles, 1984), with a
nominal expectation of a 30% increase by that time. This could add several miltion
telecommuters who report to management as subcontractors rather than employees. This
may be a less threatening way for a company to adopt telecommuting since it eases the
transition to product- rather than process-based management.

Legal and Regulatory Barriers and Incentives. There are several potential regulatory
barriers to home-based telecommuting, most important of which are local zoning codes
that prohibit home-based work. Several small cities, and now the City of Los Angeles, are
modifying (or have modified) their zoning codes to specifically promote home-based
telecommuting. Los Angeles also specifically includes telecommuting as a congestion
reduction option for prospective developers of large office buildings. Other regulatory
options being proposed (in California, at least) that would act to encourage telecommuting
are mandatory parking fees for workers in CBDs and preferential business telephone rates
for telecommuters and/or their employers.

Another key issue is liability, particularly for accidents that might occur in the home
and for maintenance of equipment. In general, organizations that have been successful in
adopting telecommuting also adopt a set of guidelines that clearly state the responsibilities
of both the organization and the home-based telecommuters in these areas. These
guidelines should also cover contingency plans for down time resulting from equipment
malfunctions, family crises, etc.

Labor Entitlement Issues. Organized labor groups are particularly wary of home-based
telecommuting as a ripe area for exploitation of workers, particularly routine information
workers such as secretaries and clerks. The fear is that telecommuting will turn into an
“electronic sweat shop” for these workers, complete with piece-work payment systems,
work speed ups, etc. So far, union activity in this area has been passive.” Nevertheless, the
trend (if real) to more home-based subcontracting of information work may bring up these
issues in the future with increasing frequency.

None of these resistance factors appears to be sufficient in itself to act as an absolute
barrier, although the combination of ?actors can be--and has been--a significant deterrent
to telecommuting. Many of the resistance factors appear to be steadily diminishing in
effect as more experience (hence confidence) both with personal computers and with
telecommuting is accumulated. Nevertheless, the social factors will continue to be the
major controllers of the diffusion rate of telecommuting-enabling options.

Work In Progress

Several telecommuting pilot projects are currently in advanced planning or early
implementation phases. These include a project sponsored by the State og California
involving more than 200 telecommuting State employees, a similar project by the City of
Los Angeles, several corporate projects of various magnitudes and a national project in
Japan involving the coordinated participation of 20 corporations. Nippon Telephone and
Telegraph concluded a three-year pilot project in 1987. The Southern California
Association of Governments (SCAG) initiated a telecommuting project for its staff in mid-
1987. Generally the corporate projects do not involve collection of data on travel patterns
since corporate accounting procedures generally externalize employee commuting costs
(not recognizing that commuting costs are at least partially factored into wage demands).

In both the State of California and City of Los Angeles projects, the implementation
plans include keeping longitudinal records of the travel activities of the telecommuters and
their families. However, since these projects will not be concluded until the early 1990s
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they do not give transportation planners an unassailable base of data upon which
projections can be built today.

Some Alternative Transportation Futures

Figures 1 through 3 show estimates of the growth of telecommuting in the United States
under different assumptions concerning the nature of the modal split for telecommuting
and the market acceptance rates. They depict the future under very low growth, a
reasonable ‘nominal’ case, and very high acceptance--“landslide”--conditions, respectively.
The term CBD in the Fraphs stands for Central Business District. These forecasts were
made in 1983. They all use the Blackman version of the technological substitution curve
(see Lillllstone, 1976%. The data and assumptions for the curves are included in Tables 1
through 3.

Figure/Table 1 deals with a low acceptance case in which most telecommuting is part-
time and home-based. This is consonant with perpetuation of the initial phase of
telecommuting in which most telecommuters are managers or professionals who make
individual telecommuting arrangements with their supervisors.

Figure/Table 2 represents a nominal forecast; one in which telecommuting is
dominated by corporate moves to set up regional centers. Figure/Table 3 shows a mix
where essentially all potential telecommuters eventually become active telecommuters.

There is a significant problem in verification at this stage. Telecommuting in 1987 is
widely and sparsely scattered in the U.S. Furthermore, many organizations that may have
large numbers of part-time home telecommuters are not aware of the fact (at least at the
Personnel Director’s level and upwards). One estimate, based on the 1985-86 survey
(Nilles, et al., 1986) is that, by the end of 1985 there were about 500,000 telecommuters of
all sorts (excluding occasional telecommuters and home-based businesses). That places the
“facgs” somewhere between the totals of Figures 1 and 2; that is, just below the nominal
case®.

Note that none of these curves represents the “real” future. Their primary utility is in
representing the range of possible societal responses to technological change.” If the
nominal trend (Figure 2) is close to future reality, then more than 20 million employees
would be telecommuting by 1995, about 40% of them part-time from home. If the home-
based telecommuters were to do so one day per week, on average (but conveniently
distributed uniformly across the work week), then about one-and-one-half million
commuters would disappear from the roads every work day. About twelve million would
be commuting about half of their former distance--and likely using different roads in the
process’. It could not be predicted at this point what the patterns might be, either in
selection of the path to work or the distribution of days o? telecommuting,.

“These estimates are based on extrapolating the manager /professional responses to the 1985-86 survey to the
information work force in general, taking into account the fact that the responding organizations were relatively
more “high tech” than the average of U.S. companies. The details of this extrapolation are beyond the scope of
this summary paper. Other estimates mentioned in the press go as high as several million telecommuters at the
end of 1986, far above the “landslide” case of Figure 3.

SThat is, 40% of 20 million evenly divided by 5 days per week = 1.6 million per day; 60% of 20 million = 12
million regional center telecommuters daily.
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Because of the lack of data it is not possible to go beyond speculation at this point.
Greater certainty depends on better data and/or larger concentrations of telecommuters.
Thus, transportation planners could easily rationalize postponing considerations of
telecommuting as a means of altering transportation patterns. At least that is a common
approach today. The key question is: how much lead time is necessary in transportation
planning in a particular region? The risk of planning errors resulting from sins of omission
(such as exclusion of considerations of potential telecommuting impact) is directly
proportional to the necessary lead time. If the lead time is relatively short, say two or three
years, then planners can afford to ignore telecommuting until better data are developed.

On the other hand, the transportation congestion problems in most cities continue to
mount, in spite of our various attempts to smooth traffic flow, have smaller cars, push mass
transit and ride sharing, or use flex time for workers. Hence, one could also take the
approach that telecommuting should be at least as thoroughly and widely tested as many of
our other approaches to congestion relief--if only to get good data sooner. If it continues
the trend OF current empirical results and is found to be benign to both employers and
employees, it should be actively pursued.

At a minimum, telecommuting in particular, and teleworking in general, might allow
cities to cope with increasing populations for a time without increasing investment in
expanded transportation infrastructures. The telecommunications infrastructure necessary
to widespread telecommuting is being developed rapidly by the private sector as the
national telephone network converts to digital technology and switches to optical fibers for
communications lines. Since this alternative is “free” in a sense gthat is, it is not paid for
out of transportation funds) it is important to intensify scrutiny of this alternative-or
supplement--to the transportation options that are being examined today. One forecast
seems certain: unless there is a significant alteration in current trends, for whatever reason,
metropolitan areas will continue the present path of intensifying urban congestion. The
telegf)mmuting option is worth watching and/or trying as another means of alleviating this
problem.

The Bibliography

The following set of references comprises a set of professional papers, books and
articles that explore most of the key issues of telecommuting. They were selected primarily
to 1provide a representative view of the contemporary literature. There is also a substantial
volume of articles about telecommuting in the popular press, not referenced here. Finally,
there are two newsletters about telecommuting. One, Telecommuting Review, is published
by Gil Gordon Associates, Monmouth Junction, NJ. The other, TC Report, is published by
Electronic Services Unlimited, New York, NY.
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