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he number of jobs filled by telecommuters could grow nearly

four-fold to 19 million and deliver substantial economic, envi-

ronmental and quality of life benefits for the United States over
the next 12 years. Thanks to its potential to cut costs, increase produc-
tivity, and expand the supply of potential employees, telecommuting is
emerging as a standard business strategy for a large number of organi-
zations. Spurred by advances in information technology, especially the
spread of broadband services, telecommuting is the fastest growing mode
of getting from home to work. Facilitated by continued expansion in
broadband, especially higher speed broadband, telecommuting is poised
to become more popular than transit and non-household car pools as a

means of accessing work.

Given the range of potential benefits, in-
cluding the possibility that it could help cre-
ate new employment opportunities among
lower-income Americans who lack the mo-
bility to access many existing jobs, govern-
ment should pursue policies to accelerate
and maximize telecommuting. At a mini-
mum, the potential benefits of telecommut-
ing provide one more reason for policies
to spur the deployment and adoption of
broadband, which is an essential facilitator
of telecommuting.

There are at least two steps the federal gov-
ernment could take to spur telecommuting.

First, it could reform the current pre-tax
commuter expense plan that provide sub-
sidies for parking (and transit) expenses to
make it mode neutral. Second, the Obama
Administration should initiate an interagen-
cy examination of the potential benefits, as
well as strategies for accelerating telecom-
muting, as part of a national effort to re-
duce greenhouse gas emissions and create
economic opportunities for lower-income
Americans and rural communities.

This report examines the literature and
data related to telecommuting and reveals a
number of clear trends:




Telecommuting is growing rapidly. Telecommuting in the United States—or working at home while connected by informa-
tion technology (computers, the broadband-enabled Internet and mobile telephones) to employment, customers and
clients—is growing rapidly. Telecommuting is the only U.S. mode of commuting that has gained market share since
1980 other than driving alone. Moreover, at least three times as many more jobs could be converted to telecommut-
ing. This would result in a 16 percent reduction of travel and greenhouse gas emissions relative to work trip travel.

Demographic trends favor telecommuting. More than 80 percent of metropolitan growth since 2000 has been to areas in
which telecommuting trails only driving alone and all car pools. Moreover, domestic migration trends are strongly
associated with areas in which telecommuting is dominant. There has been a 3.2 million net domestic migration gain
since 2000 in metropolitan areas in which telecommuting trails only driving alone and all car pools (and a 3.2 million
net domestic migration loss in those where telecommuting trails mass transit or walking).

Telecommuting seems likely to emerge as second only to driving alone. Telecommuting has exceeded the share of walking as a
commuting mode. Current rates indicate that telecommuting will soon, if it has not already, exceed cat pools that are
not composed of household members. Current trends indicate that telecommuting will exceed mass transit’s market
share by 2015 and the share of all car pools by 2030. Telecommuting exceeds the market shares of mass transit and
walking in the overwhelming majority of metropolitan areas, including most large metropolitan areas.

Telecommuting has emerged as a mainstream organization strategy. As information technology has improved, telecommuting
has become more of a mainstream business practice. Many organizations—ptrivate, public, and non-profit—now
organize entire departments around telecommuting, rather than simply providing the option to some employees to
telecommute some or all of the time.

Telecommunting improves econonic productivity. Research demonstrates that economic productivity is enhanced by minimiz-
ing travel to work and by increasing the number of jobs that can be accessed by people. By virtue of its travel time of
near zero, telecommuting can be inherently more productive for compatible jobs. And telecommuting workers are
potentially more productive than non-telecommuting workers.

Telecommnting assists in achieving public policy goals. The use of telecommuting is important in addressing public policy ob-
jectives, such as containing the growth of traffic congestion and reducing greenhouse gas emissions. Telecommuting
has the potential to eliminate 136 billion miles of vehicle travel and 55 million metric tons of carbon dioxide emis-
sion per year by 2020. At virtually nil, the cost of greenhouse gas emissions through telecommuting is dramatically
below the United Nations International Panel on Climate Change (IPCC) ceiling of $50 per ton.

Telecommmnting conld reduce inner city unemployment. Lack of geographical access to jobs is a contributor to unemployment,
especially among minority households. There may be a potential for reducing unemployment by focused programs
to expand telecommuting by residents of lower income, inner city areas. This could require new training programs
and government encouragement. Such a program, however, could slow the trend toward off-shoring of service jobs
to other countries, while reducing welfare and unemployment insurance budgets.

Telecommuting needs to be a key transportation strategy. Telecommuting offers superior benefits in relation to public policy
objectives. Telecommuting can reduce the number of work trips and thus help to contain the growth in traffic
congestion. Moreover, telecommuting causes no work access-related greenhouse gas emissions, and overall leads to
lower greenhouse gas emissions than other forms of commuting.

There are barriers to telecommuting. The most important barriers to increased telecommuting are the reluctance of busi-
nesses to use the strategy; the availability of broadband access, especially higher speed broadband; and the fact that
many jobs are not compatible. However, each of these barriers is becoming less important as time goes on.
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n the old economy, when most things were on paper, when phones

were analog, and when fewer jobs involved information tasks, it was

difficult for most workers to work remotely. Now armed with a com-

puter, a broadband connection, and a smart Internet Protocol (IP) phone,

home workers can perform all the functions that they would in the typical

office environment. Information technology has become such an inte-

gral part of the office environment that physical location is less important

than ever before. Home-based workers can keep in touch via email and

instant messaging applications. They can connect easily and securely to

work servers using virtual private networks.

They can collaborate on documents with
colleagues with a wide array of software
programs, and can attend meetings virtu-
ally through tele- or video-conferencing,
Smart office phones can automatically route
office calls to the home and/or alert them
by email when they have a voice mail mes-
sage. And with the proliferation of high-
speed broadband, the connection between
the home computer and the office is now
almost as fast as the connection between
the office computer and the office.

As a result, telecommuting (working at
home) has increased more rapidly than other
methods of travel to work (such as driving,
car pools and public transit).! At the same
time, an increase in telecommuting could
assist in addressing public policy goals, such

as slowing the growth of traffic congestion
and reducing greenhouse gas emissions.
Moreover, trends are developing that could
increase telecommuting in the future.

This paper reviews telecommuting in the
context of the overall policy and demograph-
ic framework and evaluates the potential for
telecommuting to become a more important
component in accessing employment.

WHAT IS TELECOMMUTING?

Telecommuting is principally working at
home and being linked to customers, clients
and/or the employer by means of telecom-
munications, such as computers and tele-
phones. Telecommuting also includes tele-
work centers, which are remote locations
to which employees commute to work and




FIGURE 1: WORK AT HOME MARKET SHARE TREND: 1980 - 2006
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are linked electronically to customers, clients and/or
the employer.” Historically, some companies have pet-
mitted some employees to telecommute. Increasingly,
however, telecommuting has become a “mainstream”
business organization strategy, as employees design
entire departments that routinely use telecommuting,
with employees seldom visiting the base work loca-
tion.

It can also mean entire corporate departments operat-
ing from remote and dispersed locations. For example,
some companies have established “virtual call centers,”
which are customer service centers dispersed across
the nation, with agents working from their homes.
For example, Jet Blue Airlines operates a reservations
call system that is dispersed among workers in their
homes.” Before these technological advances, call cen-
ters had to be housed in centralized locations, to which
employees would commute.*

Advances in IT and telecommunications have made
telecommuting far more widespread and productive.
Easier-to-use computers, virtual private networks,
ubiquitous email, digital phone systems that allow
calls to be easily forwarded and voice messages to be
sent by email, electronic collaboration systems, broad-
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band telecommunications, and other new applications
and technologies have made it much easier to work at
home.

According to the Decennial Census, the number of
telecommuters (defined as those working at home
most days during the week) increased to 4.2 million
in 2000, a 92 percent increase from 1980. During that
period telecommuting was the only commute mode
besides solo driving to increase in market share. From
1990 to 2000, telecommuting (defined as working at
home most days during the week) increased by 23
percent, which was double the growth of the overall
workforce.” And telecommuting has continued to gain
market share since 2000. According to the American
Community Survey, telecommuters accounted for 3.2
petcent of the workforce in 2000, 3.5 percent in 2003,°
and 3.9 percent in 2006 (see Figure 1).” According to
research firm Gartner Inc., more than 23 percent of
our nation’s work force wotrked from home at least one
day per month in 2005.

THE BENEFITS OF TELECOMMUTING

Telecommuting can help the nation address key chal-
lenges by delivering substantial economic, environ-
mental and quality of life benefits.
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Increased Mobility

By taking cars off the road, telecommuting helps re-
lieve traffic congestion. The problem of traffic con-
gestion, especially in metropolitan areas, is well docu-
mented and the data indicate that congestion is steadily
worsening. Freeway traffic volumes in the 50 largest
urban areas have increased 136 percent since 1982, or
about 2.5 times faster than freeway capacity over the
same period. As a result, drivers are increasingly likely
to encounter peak period travel delays. In 2005, ap-
proximately 60 percent of peak hour travel occurred
under congested conditions, up substantially from 24
percentin 1982. Peak period travel delay per capita has
risen 260 percent.

Not surprisingly, most urban traffic congestion oc-
curs during the peak travel hours when the majority of
people commute to and from work.® This congestion
could be reduced if car trips are reduced by an increase
in telecommuting. Without the large volume of com-
mute travel, peak periods would exhibit the relatively
limited congestion that is typical of off-peak hours.

Telecommuters reduce their overall daily driving about one-third

in addition to their reduced work trip travel distance.

Because of the significant costs involved, it seems
unlikely that the nation can ever build sufficient new
capacity to meet the demands of a growing economy,
much less build enough new capacity to restore more
favorable traffic conditions. Thus, telecommuting
offers one of the few clear paths for reducing traffic
congestions. Moreover, the potential reductions atre
substantial.

A conservative estimate of telecommuting’s poten-
tial indicates that 14 percent of current jobs could
be converted to telecommuting.” The benefits would
extend beyond the work trip itself because telecom-
muting also reduces the ancillary car trips that work-
ers make during the day. The literature indicates that
telecommuters reduce their overall daily driving about
one-third in addition to their reduced work trip travel
distance."” Indeed, despite concerns about increased
non-commute driving, a recent review of the literature

has found that, not only does telecommuting reduce
commuting vehicle miles traveled, but it does not ap-
pear to be associated with an increase in the amount of
non-commute mileage traveled. Indeed, telecommut-
ing reduces daily vehicle travel by 53 to 77 percent. In
addition to this direct benefit, an increase in telecom-
muting could have the beneficial side effect of more
cost-efficient freight traffic by reducing the amount
of time that shippers lose to traffic delays. By reduc-
ing total traffic volumes, telecommuting could reduce
product price levels by cutting shipping costs.

Energy and Environmental Benefits

Any vehicle trip eliminated by telecommuting also pro-
vides an immediate environmental benefit by reducing
greenhouse gas emissions.'

Converting 14 percent of jobs to telecommuting posi-
tions as projected would eliminate 136 billion vehicle
travel miles annually in the United States by 2020
and 171 billion miles by 2030. This represents ap-
proximately 5 percent of anticipated total travel and 16
petcent of work trip travel.” The reduction in green-
house gas emissions would be essentially the same—
approximately 5 percent of emissions attributable to
overall roadway travel and 16 percent relative to work
trip travel. At current fuel economy rates, a shift of
this magnitude to telecommuting would reduce annual
carbon dioxide emissions by nearly 55 million metric
tons—or nearly one percent of current national carbon
dioxide emissions. Based upon new projections by the
U.S. Department of Energy, the reduction in carbon
dioxide emissions would be nearly the same in 2030,
even after the substantial improvements in automobile
fuel economy required by the recently enacted federal
energy legislation." This is an important contribution
toward reaching greenhouse gas emissions reduction
objectives, a task that requires a myriad of strategies.

Moreover, reducing greenhouse gas emissions by tele-
commuting is cost effective. According to the United
Nations IPCC,” a cost of between $20 and $50 petr
ton is the maximum amount necessary to accomplish
significant reversal of greenhouse gas concentrations
between 2030 and 2050. Telecommuting achieves its
greenhouse gas emissions reductions at virtually no
cost.
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The environmental benefits could be greater still if
changes in telecommunications technology, employer
attitudes and employee preferences, as well as contin-
ued evolution toward a more service-oriented economy
and migration to less populated areas, convert a larger
number of jobs to telecommuting.

Because telecommuters—full and part-time—drive
less, they use less energy. In fact, one study estimated
that telecommuters last year saved 840 million gallons
of gasoline and reduced carbon emissions by almost
' With private vehicles responsible for
20 percent of greenhouse gas emissions, the potential
benefits from widespread telecommuting are signifi-
cant."”

14 million tons.

Economic Benefits

Telecommuting can provide a wide array of economic
benefits, in part through reducing time spent in traffic
but also by increasing access to work.

By reducing work time lost sitting in traffic, telecom-
muting could increase productivity at the individual,
business and regional level. It may also help allevi-
ate poverty and income disparities by creating new job
opportunities for workers who live in geographically
remote communities or for those unable to compete
for certain jobs because they lack the transportation to
distant work places.

Higher Business Productivity: There are good rea-
sons to believe that telecommuting allows people in
many jobs to work more productively.”® Telecommut-
ing is reported to boost worker productivity anywhere
from 10 to 50 percent for individual businesses because
of a reduction in employee absences and time lost to
traffic delays.” One study estimated that telecommut-
ing reduces absenteeism costs by $2,000 annually per
telecommuting employee.”” For example, by relying on
IT (e.g., broadband, mobile email and voice, etc.), the
retailer Best Buy was able to give a large share of its
corporate headquarters employees the option of more
flexible work hours, including working at home. As
a result, work output increased by 35 percent. While
some of this increase may have resulted from some
individuals working more hours (due to a more flex-
ible schedule), some was presumably due to workers
becoming more efficient. Moreover, telecommuting
can also boost government productivity. The Arizona

Health Care Cost Containment System, (AHCCCS) in-
troduced its virtual home office program in 2006 and
the productivity of participating workers increased by
33 percent.”!

Companies also save money and boost productivity
by reducing office space. As more people work from
their homes, there will be less demand for office space,
which lowers the cost of doing business.”” For exam-
ple, Jet Blue reportedly saves 20 percent per reserva-
tion through the use of its telecommuting virtual call
center.”” At Sun Microsystems, where 48 percent of the
workforce telecommutes part-time and 6 percent does
so full-time, the company has realized office space sav-
ings equivalent to $387 million dollars.** One study
estimates that, if a predicted additional 10 percent of
the workforce takes up telecommuting within the next
ten years, the United States would need 3.3 billion
square feet less office space. Forgoing the construction
of this amount of space would save 28.1 billion tons of
greenhouse gas emissions.”

Higher Personal Productivity and Better Quality
of Life: The research cited above generally shows that
minimizing travel time results in greater productivity.
Because telecommuting has no travel time, it is reason-
able to posit that it is, all things being equal, the most
productive means of accessing work. This makes it
possible for commuters to use their limited time more
profitably. Thus, the combined increase in personal
productivity from telecommuting would translate into
overall productivity improvements. One study found
that 97 percent of workers and 87 percent of employers
reported increases in productivity.?®

Telecommuting may also reduce living costs for some
Americans by facilitating the movement away from
more expensive larger and coastal metropolitan areas
to smaller and internal metropolitan areas and non-
metropolitan areas.

All things being equal, people have a better quality of
life if they have more time to do the activities that they
prefer or that are required in their households. Because
work trip travel times are minimized, telecommuters
tend to have a better quality of life. They spend virtu-
ally no time commuting to and from work and there-
fore do not encounter the inconvenience of driving or
riding in crowded trains and buses. Telecommuters
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also save by not incurring commute expenses, which
enables them to have more discretionary income. On
an annual basis, the gross amount of time gained by
full-time telecommuting can range from six to nearly
13 full days (24 hours) in time per year.”’

Higher Urban Area Productivity: Academic re-
searches generally conclude that there is a strong rela-
tionship between mobility and productivity. University
of Paris researchers found that increases in the number
of jobs that can be accessed by people in a particular
period of time also boost the productivity of an urban
area.”® A related team found that the higher economic
productivity of the Paris metropolitan region in rela-
tion to the London metropolitan region was attribut-
able to the superior highway and mass transit services
’ Our own research found that greater au-
tomobile use is strongly associated with higher urban
income levels. This econometric analysis of data from
99 urban areas indicates that average gross product per
capita is strongly related to the amount of travel.”” Be-
cause telecommuting equates to an effective increase
in mobility, increases in telecommuting should trans-
late into regional productivity benefits in much the
same way as improvements in mobility.

in Paris.?

As noted previously, reduced traffic congestion result-
ing from telecommuting also makes for more efficient
movement of freight across a region. That efficiency, in
turn, improves regional competitiveness as illustrated
by recent research in Portland, Oregon’® and Vancou-
vet, British Columbia.”® Thus, the efficiency of urban
economies is enhanced as travel speeds are improved
and mobility maximized.

National and Local Economic Development: By
reducing the need for geographic proximity to jobs,
telecommuting enables geographic population dispet-
sion, especially to rural, small urban and other non-
metropolitan areas that have been generally bypassed
by economic growth. Telecommuting also may pro-
mote economic development in smaller and/or rural
communities by opening the door to geographic dis-
persion of some businesses as well as workers.

Businesses that can maximize telecommuting will
gain greater geographic flexibility and might be able
to locate closer to key shipping facilities or sources of

raw materials and other vital inputs. And home based
businesses in rural areas are better able to thrive. For
example, Becky Collins, or “Granny B,” is running
a successful business of homemade pillowcase dress-
es from her rural hometown in Louisiana. With the
help of her now independent website, Collins is now a
full-time entrepreneur, demonstrating the potential of
commetce with the help of broadband.”

Increased telecommuting might also provide an al-
ternative for some companies from offshoring some
service jobs, such as reservation services and technical
assistance that are comparatively non-technical. This
could be accomplished by a focused program to pro-
vide the necessary information technology and broad-
band access to households in lower cost areas (inner
cities or rural areas) by establishing virtual call centers
that employ residents in their homes. This would re-
quire businesses to invest in computers and Internet
connections for employees in their homes. Such in-
vestment would replace similar investments that would
be required for employees working in offices (or in
India or elsewhere), so net cost increases would likely
be limited. Another alternative would be to establish
telework centers in such communities. While training
would be required, the economics of such a program
might well be competitive with the economics of off-
shoring in some businesses.

In addition, the availability of the information technol-
ogy in houses could improve the computer literacy of
children and adolescents and increase their overall ed-
ucational and employment prospects when they reach
adulthood, bringing about societal gains. Telecom-
muting could also reduce the incidence of welfare and
unemployment in the future and reduce poverty. **

All of these are important objectives in a global econo-
my thatis becoming increasingly competitive and could
contribute to improved American competitiveness.

Economic Opportunity: One of the most important
potential gains from telecommuting could be greater
economic opportunity for lower income households,
rural Americans and the disabled.” A substantial body
of research shows that mobility, especially access to an
automobile, increases economic opportunity by bring-
ing more jobs within reach of the jobsecker. Converse-
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ly, those who lack mobility are often cut off from eco-
nomic opportunities. By eliminating the need to travel
to work, telecommuting can level the playing field and
bring more jobs within reach of lower income house-
holds that do not have automobiles, to disabled indi-
viduals with restricted mobility, and to rural Ameri-
cans who live far from many potential work places.

Research indicates that cars are an indispensable
mechanism for expanding employment opportunities
for lower income citizens with regard to jobs in met-
ropolitan areas. University of California researchers
have estimated that if automobiles were available to all
African American households, the gap between white
non-Hispanic and African-American unemployment
would be reduced by nearly one-half.** A Brookings
Institution report concluded: “Given the strong con-
nection between cars and employment outcomes, auto
ownership programs may be one of the more promis-
ing options and one worthy of expansion.””’

A study by the Progressive Policy Institute noted:

In most cases, the shortest distance between
a poor person and a job is along a line driv-
en in a car. Prosperity in America has always
been strongly related to mobility and poor

people work hard for access to opportunities.
For both the rural and inner-city poor, access
means being able to reach the prosperous sub-
urbs of our booming metropolitan economies,
and mobility means having the private auto-
mobile necessary for the trip. The most im-
portant response to the policy challenge of job
access for those leaving welfare is the contin-
ued and expanded use of cars by low-income
workers.”®

Unemployment is more concentrated in the core cities
of the nation’s metropolitan areas and a higher pet-
centage of these residents do not own vehicles. This
is illustrated by Atlanta and Hartford. In the city of
Atlanta, 35 percent of renting households do not have
vehicles, while in the city of Hartford, the figure is 44
percent. By contrast, among all metropolitan area ho-
meowners and renters living outside both the cities of
Atlanta and Hartford, fewer than 5 percent of house-
holds do not have vehicles (see Figure 2).

Cars are necessary to improve the low-income quality
of life because the mass transit service that would serve
the same function expeditiously does not exist. This is
illustrated by a Federal Transit Administration study of
Boston, which has one of the best public transport sys-

FIGURE 2: PERCENTAGE OF HOUSEHOLDS WITH NO CAR
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tems in the United States. The study found that only 14
percent of jobs in the high-growth suburbs of Boston
were within one hout’s transit ride of inner-city low-
income areas (Lacombe, 1998).

By substituting for mobility, telecommuting has the po-
tential to offer even more positive returns than could
be achieved by a program that would provide cars to
low income households.

BARRIERS TO TELECOMMUTING

There is considerable potential for expanding telecom-
muting, but some barriers must first be overcome. The
principal barriers are:

Business Reluctance: Business acceptance of tele-
commuting is growing. According to a 2007 survey by
Hewitt Associates, 38 percent of employers allow some
form of telecommuting, up from 14 percent a decade
ago.” Still, many business managers are reluctant to al-
low employees to telecommute. Despite the empirical
evidence showing productivity gains, many employers
remain skeptical about the level of performance they
can count on from employees working outside the di-
rect view of supervisors. Some of the reluctance may
reflect a natural comfort with traditional practices. In-
formation technology can allay these concerns, how-
ever, by providing accurate data on employee produc-
tion, whether the employee is housed in the office or at
home. In the case of telecommuting employees serv-
ing customers by telephone, calls can be monitored for
training and quality, just as if they were in an office.
Indeed, information technology has been cited as the
“key factor” in reversing a historic trend toward lower
productivity from the mid-1970s to the mid-1990s.*’
Telecommuting has played a part in this and is likely to
play an even greater part in the future.

Job Compatibility: Telecommuting is not compatible
with all jobs because some work requires employees
to be physically present at the job site. For example,
the work of plumbers or construction workers cannot
be performed by telecommuting. The requirement of
physical presence represents the ultimate limitation on
the potential for telecommuting. In some cases, it is
possible for employees to telecommute only on some
days rather than every day. However, improving tech-
nology is widening the potential span of jobs in which
telecommuting can be used. Consider the fact that in

2001, doctors performed the first trans-Atlantic tele-
surgery. Internet-based telephone systems, confer-
ence calls and video conferencing, for example, are

commonly replacing physical meetings.

As noted previously, it is estimated that up to 14 pet-
cent of current commuters could switch to telecom-
muting," or more than 19 million employees at 2006
employment levels. However, this number may grow
as organizations gain more experience with remote
workers and discover that many jobs are performed as
effectively by remote employees.

Broadband Availability: Broadband connections are
a virtual necessity for effective telecommuting because
they enable employees to be connected to the office at
all times and enable the high speed exchange of data,
especially video and files with long download times.
While dial-up access to the Internet may be acceptable
for some type of remote work, reliance on dial-up will
typically limit productivity compared to broadband
because some activities are virtually impossible over
dial-up connections.

-
Relatively low adoption rates anong some groups of Americans
and/or relatively limited availability of broadband in many rural

areas is a major limitation to the growth of teleconmnting.

Conversely, lack of broadband is a significant barrier to
telecommuting. Relatively low adoption rates among
some groups of Americans and/or relatively limited
availability of broadband in many rural areas is a major
limitation to the growth of telecommuting,

For example, the most recent data from the Pew In-
ternet & American Life Project show that only a
small minority of Americans with annual incomes of
$30,000 ot less have broadband service in their homes.
Among those earning less than $20,000 a year, only 13
percent had a broadband connection as of May 2008.
For those with household incomes of $20,000-$30,000
a year, just 19 percent reported a home broadband con-
> This is the same group that loses out on
job opportunities because of mobility issues and that
could benefit significantly from jobs that would be
open through telecommuting. Without broadband, the
potential telecommuting opportunities disappear.

nection.*
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Similarly, rural Americans are also relatively less likely
to enjoy home broadband. According to the Pew sut-
vey, only 38 percent of rural households had a broad-
band connection, compared to 57 percent of urban
homes and 60 percent in suburbia. The lower adop-
tion rates in rural communities, which could benefit
substantially from telecommuting options that connect
them to jobs at distant locations, appear to reflect a
combination of lower interest and reduced broadband
availability. Overall, broadband is less available in ru-
ral areas than in urban ones.”

This barrier should become less significant over time
as broadband spreads to more remote communities
and is adopted at higher rates by lower income house-
holds. Yet, telecommuting opportunities and result-
ing benefits would be realized much sooner if public
policy was used to accelerate the spread of broadband.
Businesses, too, can promote telecommuting by paying
for employees” home broadband connections and also
by providing computer equipment. Some businesses
are already taking such steps, though it is likely that
businesses are more inclined to make such investments
for more senior employees than for new hires or lower
level jobs.

Tax Restrictions: Some state laws may also present a
threat to telework by enabling states to subject telecom-
muters to taxes based on where the employer is located.

If a nonresident chooses to telecommute some of the
time to an employer located in the state, the state may
tax the telecommuter on 100% of his or her income,
including the income earned from home. Because the
telecommuter’s home state may also tax the income
earned from home, the telecommuter may face double
taxation.*

COMMUTING: TRENDS AND EVALUATION OF
WORK ACCESS MODES

Because the benefits of telecommuting are so signifi-
cant, it is important to consider the variety of positive
impacts. But as noted above, a clear one relates to
transportation. In considering the role of telecommut-
ing on transportation and mobility, it’s worth compar-
ing telecommuting to other modes of getting to work.
Since 1980, virtually all growth in commuting in the
United States has been “driving alone.” Driving alone
has risen from a 1980 market share of 66 percent to
the present 77 percent. The alternative travel modes
have done less well (see Figure 3).*

Car pooling has declined by 4.2 million daily com-
mutes. This represents a market share loss from 20
percent to 10 percent. In 2006, 14.9 million workers
commuted by car pool, compared to 105 million who
commuted by driving alone. Between 1980 and 2000,
car pool commuting declined by more than 3,000,000

FIGURE 3: COMMUTE SHARE MARKET: 2006
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daily commuters and experienced a market share loss
from 19.7 percent to 12.2 percent. In the latter part of
the 1990s, the number of people using car pools in-
creased somewhat, though the market share continued
to decline. The latest data indicates no material change
in car pool usage, however; by 2006 the car pool mar-
ket share had dropped to 10.2 percent, barely one-half
of the 1980 figure. The car pool share is considerably
smaller if household car pools are excluded.

Transit has gained 0.5 million daily commuters. How-
ever, commuting has grown by a greater rate and tran-
sit’s share of work trips has fallen from 6.3 percent to
4.9 percent between 1980 and 2006.

The walk share of work trips has been falling and has
declined 1.4 million, with a market share loss from 5.7
percent to 2.9 percent, a drop of nearly one-half. From
1980 to 20006, the number of people walking to work
dropped by 1,500,000.

Working at home, however, gained strongly and is the
only method of commuting other than single-occupant
driving that has experienced both an increase in num-
bers, a rise by 3.2 million daily commutes, and market
share, a rise from 2.3 percent to 4.0 percent, an increase
of approximately 75 percent. The rate of increase is ac-
celerating, with the annual market share increase for
working at home more than doubling from 2.0 percent
in the 1990s to 2.6 percent in the 2000s.

It seems likely that driving alone and working at home
have experienced more positive trends because they
make more jobs accessible in a shorter period of time
than the other commuting modes. As noted above,
greater job access in a shorter period of time is associ-
ated with a higher standard of living and a better qual-
ity of life.

EVALUATION OF WORK ACCESS MODES

It is important to analyze more carefully the transpor-
tation impacts of telecommuting compared to other
modes. The strengths, weaknesses and prospects of
the most usual work trip modes vary substantially in
the current policy context.** Each of the significant
modes are evaluated based upon their travel time, labor
market access, flexibility, commuter costs, general tax
subsidies and greenhouse gas emissions.

DRIVING ALONE:

As noted above, driving alone is by far the most popular
way to commute to work partly because driving alone
is flexible and has superior travel time in comparison to
other travel modes. However, it is more costly to users
than car pools or mass transit and receives fewer sub-
sidies per passenger mile than mass transit. Currently,
driving alone is the most intensive in greenhouse gas
emissions. However, considerable improvement could
emerge in the future. Generally, cars are used exten-
sively because, all things being equal, they complement
the life styles of commuters and households.

Travel Time: Superior travel time is a principal ad-
vantage of driving alone. The average daily round trip
commute time for driving alone in 2007 was 48 min-
utes, which is the best of any motorized mode. This is
nearly nine minutes less than car pools and one-half
that of transit (see Figure 4).

Labor Market Access: Driving alone provides ubiq-
uitous access throughout a metropolitan area. The
commuter can access 100 percent of jobs from any
residence within the metropolitan area by car.

Number of Jobs Accessible: Equal to the metropoli-
tan labor market.

Flexibility: Driving alone provides maximum flex-
ibility. The driver is not constrained by timetables or
the schedules of fellow workers. The single-occupant
commuter can leave work at any time in response to
unforeseen circumstances. The driver can make what-
ever stops to and from work as are necessary, such as
day care centers or for shopping. However, the increase
in congestion, particularly non-recurring congestion
can make driving less reliable.

Commuter Costs: Consequently, driving alone is
more costly for commuters than car pools, walking or
telecommuting and also tends to be more costly for
commuters than transit.

General Tax Subsidies: Driving alone involves some
non-user taxpayer subsidies. Most of the direct costs
of driving alone are paid for directly by drivers (largely
through gas taxes). Based upon overall highway fig-
ures, user fees including direct user tolls and indirect
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FIGURE 4: DAILY ROUND TRIP COMMUTE TIME BY MODE: 2007

100

Minutes

Drive Alone Car Pool

user charges in the form of motor fuels taxes and ve-
hicle-related fees provide 72 percent of total costs. Ap-
proximately 14 percent of these amounts are used for
non-highway purposes, such as transit. Regardless of
the treatment of the highway user fees applied to other
programs, the deficit between highway expense and
revenues is approximately $0.01 per passenger mile.”
The lion’s share of the rest come from general fund
subsidies such as sales taxes and property taxes, most
of which support local roadways, rather than high-ca-
pacity state owned roadways, such as freeways.

Greenhouse Gas Emissions: At present, driving
alone produces more greenhouse gas emissions than
the other commute methods on a passenger mile ba-
sis. In 2005, the average car emitted 481 greenhouse
gas grams per mile. However, this figure is likely to
improve. For example, the 35 mile per gallon new cars
and SUV’s required by 2020 in the United States would
emit 212 grams per passenger mile. Even more prog-
ress could occur. It is reported that Volkswagen has
developed a two-seater car that will achieve 235 miles
per gallon, and would thus emit less than 40 grams per
passenger mile. There are reports that limited market-
ing will begin in 2010.** These emission rates would be
lower than present mass transit greenhouse gas emis-
sions in the United States.

Mass Transit Walk

0.0

Work at Home

CAR POOLS:

Car pools are the second most popular method of com-
muting. However, when car pools composed of house-
hold members are excluded,” car pools rank third
among the commute modes, following mass transit,
with a market share of 4.1 percent.

In recent decades, considerable public policy effort
and funding has been expended to increase car pool
use. High-occupancy vehicle lanes (HOV) have been
built on many freeways. These exclusive lanes allow car
pools to speed by stopped traffic in general purpose
lanes of freeways. Yet, the general trend of car pools
has been downward.”

Car pools are less costly for commuters than driving
alone. The importance of this advantage is illustrated
by the fact that average participant incomes are lower
in larger car pools.” Car pools also have the advantage
of lower greenhouse gas emissions. As a shared mode
of transport, however, car pools have longer travel
times and are less flexible than driving alone.

Travel Time: Car pools are generally slower than driv-
ing alone, with an average round trip journey to work
of 56.6 minutes per day. Car pools with three or more
participants have an average round trip work trip travel
time of approximately 70 minutes.”
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Labor Market Access: Like driving alone, car pools
can provide ubiquitous access throughout a metropoli-
tan area. A car pool can access 100 percent of jobs
from any residence within the metropolitan area by
car. However, because jobs and residences are so wide-
ly dispersed throughout urban areas, it can be difficult
to form car pools.

Number of Jobs Accessible: Number of jobs acces-
sible by car pools is equal to the metropolitan labor
market.

Flexibility: Car pools may be the most inflexible
mode. People in car pools must coordinate their sched-
ules with other car pool participants. It can be very
difficult for a car pool participant to leave work for
unforeseen circumstances in the middle of the day, be-
cause someone else has driven the employee to work
and the riders who rode to work with the driver would
have to find other means of transportation home. Fur-
ther, there will tend to be less flexibility with respect to
other stops on trips to and from work, such as day care
centers or for shopping.

Commuter Costs: Car pool costs are lower than the
cost of driving alone, because the participants share
in the transportation expenses (and parking expenses,
where there is a charge). Depending on the trip and
metropolitan atrea, car pools can be less or more ex-
pensive for participants than transit.

General Tax Subsidies: Car pools ate subsidized in
the same ways as individual cars. In addition, in a num-
ber of metropolitan areas, separate car pool lanes have
been built (HOV-lanes). There is no definitive research
on the subsidies to car pooling. But the costs per trav-
eler are less since the same highway expense is divided
by more passengers in the same vehicle.

Greenhouse Gas Emissions: Car pools are the least
greenhouse gas intensive mode of transport to work.
On average, car pools produce 217 greenhouse gas
grams per passenger mile.” Based upon currently mar-
keted technology (above), this figure could improve to
71 grams per passenger mile.

MASS TRANSIT:

Mass transit’s principal advantages to commuters
are its low cost relative to driving alone and its lower
greenhouse gas emissions. However, as a shared mode

of employment access, transit has the disadvantage of
longer travel times. Moreover, in some larger metro-
politan areas with large downtowns, mass transit is
currently competitive with the automobile principally
for downtown trips, which renders it as a “niche” mar-
ket. Mass transit also plays an important role in provid-
ing mobility in city cores for people without access to
cars.

Travel Time: Mass transit has the longest average
travel times of any major commute mode. The aver-
age daily round trip travel time is 96.4 minutes, double
that of driving alone. However, transit can be time-
competitive with driving alone for some trips to the
nation’s largest central business districts (downtowns),
because traffic congestion is so intense. Examples in-
clude commuter rail trips to central business districts
such as Manhattan and the Chicago Loop from distant
suburbs.

Labor Market Access: In the mass transit industry,
people without cars are often referred to as the “cap-
tive market,” while transit users with cars are referred
to as the “choice market.” This market segmentation
is illustrated by the substantial differences in tran-
sit use. Where transit service is rapid and frequent, it
can compete quite well with driving alone and attracts
a significant market share. Such service, however, is
nearly exclusively limited to downtown (central busi-
ness district) access. Mass transit is necessarily centered
on downtown areas, where high employment densities
justify service from many parts of the metropolitan
area. Approximately one-third of transit commuting
is to the central business districts of New York and
Chicago, which account for only two percent of the
nation’s employment, while 35 percent of transit com-
muting is to the nation’s 13 largest downtown areas
(which comprise only four percent of national employ-
ment). On average, only 10 percent of employment is
in central business districts.”* Mass transit does not
provide the direct and rapid access to non-downtown
jobs that would make it competitive either with driving
alone or car pools. As a result, there is comparatively
little transit commuting to areas outside downtowns
and this deters transit commuting by people who have
access to cars. Generally, transit commuters to areas
other than downtown have incomes considerably be-
low average and lower incomes are generally associated
with a lower rate of automobile availability.”
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Number of Jobs Accessible: With respect to auto-
mobile competitiveness, the number of jobs accessible
by mass transit is limited to the incidence of high fre-
quency, rapid transit service.

Flexibility: Mass transit can be both flexible and in-
flexible. Because mass transit operates on a schedule,
it does not provide the flexibility of driving alone,
which allows the commuter to travel at will. On the
other hand, in central business districts where there
are high levels of service, the mass transit commuter
may be able to leave in the middle of the day for un-
foreseen circumstances. Finally, mass transit schedules
can make it difficult, if not impossible to make stops
on the trip to and from work, such as day care centers
and shopping.

Commuter Costs: Mass transit fares are generally
lower than the cost of driving alone and can be less

than the cost of car pools.

General Tax Subsidies: Mass transit requires larger
non-user taxpayer subsidies. In 20006, general taxpayer
and non-user subsidies were approximately $30 billion,
or $0.61 per passenger mile. Subsidies accounted for 77
petcent of capital and operating expenditures.*

Greenhouse Gas Emissions: Mass transit produces
lower greenhouse gas emissions than driving alone, but
higher than car pools. Overall, mass transit produces
234 greenhouse gas grams per passenger mile. There
is, however, a substantial range. In the New York City
metropolitan area (with 40 percent of the nation’s tran-
sit ridership)”’, mass transit produces 137 greenhouse
gas grams per passenger mile. Outside the New York
City metropolitan area, mass transit produces 308
greenhouse gas grams per passenger mile.” It is likely
that mass transit will improve on its greenhouse gas
intensiveness. However, achieving material improve-
ment is likely to require fuel economy improvements
that could be challenging because as mass transit ser-
vice expands, customer density tends to decline, which
increases greenhouse gas emissions on a per passen-
ger mile basis. Mass transit fuel efficiency could also
be improved by significant expansion of less carbon
intensive electricity generation alternatives, such as
nuclear, solar or wind power because most urban rail
systems are propelled by electricity.

WALKING:

Considerable attention has been given in recent years
to pedestrian oriented development, in which work
locations are close enough to permit large numbers
of people to walk to work. Nonetheless, as indicated
above, walking continues to lose market share as a
mode of travel.

Walking is a personal, rather than shared mode of
work access, because it is not constrained by timetables
or the commuting schedules of other workers. Walk-
ing takes little time, is virtually costless, requires few
tax subsidies (e.g. payment for sidewalks) and produces
almost no greenhouse gas emissions. The most sub-
stantial disadvantage of walking, however, is its very
limited labor market access, which makes it a niche
market.

Travel Time: The average walking commute round
trip is 21.4 minutes, less than one-half the drive alone
commute time.

Labor Market Access: Walking provides only lim-
ited access to employment and only those jobs that are
within walking distance can be accessed.

Number of Jobs Accessible: With respect to auto-
mobile competitiveness, number of jobs accessible by
walking is limited to jobs within walking distance of
the residence.

Flexibility: Walking is flexible. A walking commuter
can leave work at any time in response to unforeseen
circumstances. The walker can make whatever stops
to and from work as are accessible along the way, such
as day care centers or for shopping. However, the po-
tential for stops during the work trip can be limited if
such locations are not accessible within walking dis-
tance.

Commuter Costs: Walkers incur almost no commut-
ing costs.

General Tax Subsidies: Walking requires almost no
non-user taxpayer subsidies.

Greenhouse Gas Emissions: Overall, almost no
greenhouse gas emissions are associated with walking
to work.
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BICYCLES:

Bicycles are another low cost option for commuting.
Bicycling is a personal, rather than shared mode of
work access, because it is not constrained by timetables
or the commuting schedules of other workers. Bicycles
can provide access to many more jobs than walking
and many fewer than automobiles and car pools. Bi-
cycles can also be unattractive to many commuters in
uncomfortable weather, especially in the hot and cold
continental climate that is typical in much of the United
States. Bicycles can be used in combination with tran-
sit, since many transit vehicles accommodate bicycles,
whether by parking at access points or placing bicycles
on transit vehicles. The latter combination, however,
has only limited capability, as a strong increase in such
volume would overwhelm the available space on tran-
sit vehicles.

Travel Time: Travel time is not reported in the 2007
American Community Survey.

Labor Market Access: Bicycles provide greater access
to employment than walking, but less than cars.

Number of Jobs Accessible: With respect to auto-
mobile competitiveness, number of jobs accessible by
bicycles is limited to jobs within bicycling distance of
the residence.

Flexibility: Bicycling is flexible. An occupant com-
muter can leave work at any time in response to unfore-
seen circumstances and can make some stops along the
way to and from work.

Commuter Costs: Bicyclists incur almost no com-
muting costs.

General Tax Subsidies: The subsidies to bicycling
would be largely limited to the cost of establishing,
building, and maintaining bike lanes or paths. There is
no definitive research on this issue.

Greenhouse Gas Emissions: Almost no greenhouse
gas emissions are associated with bicycling to work.

TELECOMMUTING:

Telecommuting offers considerable advantages.” It
requires no travel time, is flexible and costless to tele-
commuters. Telecommuting incurs no general tax

subsidies and is not associated with commute-related
greenhouse gas emissions. Telecommuting can provide
broader labor market access than driving, but cannot
be used for jobs that require physical presence at work
or activity site. On the other hand, telecommuting
alone has no geographical access constraints and, as a
result, potential number of jobs that the telecommuter
can theoretically choose from is larger even than driv-
ing alone.

Travel Time: Telecommuting’s most important ad-
vantage is its travel time—zero. The telecommuter
saves nearly five hours weekly in travel time compared
to those who drive alone and nearly 10 hours weekly
compared to mass transit commuters.

Labor Market Access: Like driving alone, telecom-
muting provides access to jobs throughout the labor
market, but also potentially beyond that to almost
any location in the United States, including the entire
world. However, telecommuting will not be an op-
tion in cases where the worker’s physical presence is
required or because of other circumstances.

Number of Jobs Accessible: With respect to automo-
bile competitiveness, there are no geographical limita-
tions. Telecommuters often work in geographical areas
that are remote from their base office location and may
even work in other nations. As a result, the potential
number of jobs from which to choose can be greater
than are available by automobile in the labor market.
The ultimate example of this is the off-shoring tele-
commuting in which, for example, customer service
representatives in India or the Philippines telecom-
mute to jobs in the United States. A reservations agent,
for example, may work electronically at a center in New
York and live in Cheyenne.

Flexibility: Telecommuting provides maximum flex-
ibility, along with driving alone. The telecommuter is
not constrained in accessing work by mass transit time-
tables or the schedules of others. The telecommuter
can leave work at any time in response to unforeseen
circumstances and can travel as necessary, such as to
day care centers or for shopping.

Cost to the Commuter: Generally, telecommuting
imposes no costs on the commuter. Costs are usually
paid by the employer.
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TABLE 1: RANK EVALUATION OF COMMUTING MODES

Travel Labor Market Potential Flexibility Commuter General GHG
Time Access Number of Jobs Cost subsidy Emissions
PERSONAL MODES
Drive Alone 3 1 2 1 6 5 6
Walk 2 6 6 1 1 1 1
Telecommute 1 3 1 1 1 1 1
Bicycle ? 5 3 4 2 1 1
SHARED MODES
Car Pool 4 1 2 6 5 4 4
Mass Transit 5 4 4 5 4 6 5

Non-User Taxpayer Subsidies: Telecommuting re-
quires no non-user taxpayer subsidies.

Greenhouse Gas Emissions: Telecommuting has no
work trip related greenhouse gas emissions.

TELECOMMUTING: COMPETITIVE
ASSESSMENT

Telecommuting has emerged as a strongly competitive
mode of access to work.

Telecommuting Compared to Car Pools: While
sufficient data on household car pools are not avail-
able, it is likely that telecommuting is now used by
more employees than non-household car pools in most
metropolitan areas.®’

Telecommuting Compared to Mass Transit: Work-
ing at home has already emerged as a larger commute
mode than mass transit and walking in the over-
whelming majority of large and small metropolitan
areas (see Table 2). Working at home is more popular
than transit in 68 percent of metropolitan areas over
1,000,000 population, or 34 out of 50 areas. Working
at home is more popular than transit in 90 percent of
all metropolitan areas, or 284 out of the 315 metropoli-
tan areas for which data is available. There is a clear
pattern among the large metropolitan areas in which
transit is more popular than working at home. Except
for Las Vegas,® each of the metropolitan areas has a
large, dense, historic downtown area (central business
district). Twelve of the 16 metropolitan areas have a
downtown area among the nation’s 25 largest, while
Milwaukee, Buffalo and Providence have dense, his-
toric downtown areas. Only in the metropolitan areas
with the six largest downtown areas is the transit mar-

ket share more than 3 percentage point greater than the
work at home market share. In all of the others, work-
ing at home could become mote popular than transit
in the next 25 years if national trends are applied.

Telecommuting Compared to Walking: Working at
home is more popular than walking in 82 percent of
metropolitan areas over 1,000,000 population, or 41
out of 50 areas. Working at home is more popular than
walking in 73 percent of metropolitan areas, or 230
out of 315 areas. All of the nine metropolitan areas in
which walking is more popular than working at home
have dense, historic downtown districts, and all but
one (Milwaukee) are in the Northeast. Generally, the
differences are slight where walking is more popular
than working at home.

TELECOMMUTING, DEMOGRAPHICS AND
THE FUTURE

The markets in which telecommuting is strongest
are attracting overwhelming majority of population
growth and net domestic migration.

Population Growth: National population growth
trends correspond to areas in which working at home
is more popular. The areas in which working at home
is more popular are growing faster than the nation’s
average.

There was 8.6 percent population growth between
2000 and 2006 among the metropolitan areas in which
working at home is more popular than mass transit. In
the metropolitan areas with higher rates of mass tran-
sit usage, the population growth rate was 3.8 percent.
Overall, 80 percent of metropolitan growth has been
in areas where telecommuting is more popular than
mass transit.
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There was 8.5 percent population growth between
2000 and 2006 among the metropolitan areas in which
working at home is more popular than walking. In
the metropolitan areas with higher rates of walking,
the population growth rate was 2.0 percent. Overall,
93 percent of metropolitan growth has been in areas
where telecommuting is more popular than walking.

Net Domestic Migration: Similarly, net domestic
migration (moving within the nation) trends favor ar-
eas where working at home is more popular. During
the 2000s, there has been a market shift in domestic
migration patterns.®” There is considerable movement
from larger metropolitan areas to smaller areas, both
metropolitan and non-metropolitan. To a substantial
effect, this is being driven by the unprecedented hous-
ing price differentials that have developed in the last
decade between some metropolitan areas and the rest
of the nation.”” These movements favor telecommut-
ing, because they are generally to areas in which tele-
commuting is more important.

For example, there has been a neatly 3.6 million net
domestic migration loss in the metropolitan areas in
which mass transit has a higher market share than
working at home. Approximately 3.2 million of these
domestic migrants have settled in metropolitan areas
with higher work at home market shares. The other

400,000 domestic migrants have moved to non-metro-
politan areas, where mass transit has very small market
shares.®* The net domestic migration rates in the met-
ropolitan areas with higher mass transit market shares
is minus 4.4 percent, while the net domestic migration
rate is plus 2.2 percent in the metropolitan areas with a
higher work at home market share.

The Trend: Thus, the demographic trends indicate
that telecommuting is likely to continue its growth (see
Figure 5). Based upon present trends (2000-2000):

Working at home will have accounted for a greater vol-
ume than non-household car pools by 2007 or 2008.
Assuming continuation of current trends, working at
home is poised to become more popular than car pool-
ing during the 2020s. Likewise, working at home will
become more popular than transit before 2015 (see
Figure 5).

CONCLUSION AND POLICY
RECOMMENDATIONS

It is clear that there is great potential for substituting
commute trips with telecommuting. The public policy
advantages are also substantial, especially from reduced
infrastructure requirements, reduced greenhouse gas
emissions and greater economic opportunity for dis-
advantaged households.

FIGURE 5: WORK AT HOME, TRANSIT AND WALKING TREND: 1980-2006
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TABLE 2: PRINCIPAL COMMUTING MODES BY METROPOLITAN AREA OVER 1,000,000 POPULATION: 2006

Population Rank

O 00 N1\ UA LN~

Metropolitan Area

New York

Los Angeles
Chicago
Dallas-Fort Worth
Philadelphia
Houston
Miami
Washington
Atlanta
Detroit

Boston

San Francisco
Phoenix
Riverside-San Bernardino
Seattle
Minneapolis-St. Paul
San Diego

St. Louis
Tampa-St. Petersburg
Baltimore
Denver
Pittsburgh
Portland
Cleveland
Cincinnati
Sacramento
Orlando
Kansas City
San Antonio
San Jose

Las Vegas
Columbus
Indianapolis
Virginia Beach
Providence
Charlotte
Austin
Milwaukee
Nashville
Jacksonville
Memphis
Louisville
Richmond
Hartford
Oklahoma City
Buffalo
Birmingham
Salt Lake City
Rochester
New Otleans

Car Alone| Car Pool

50.6%
73.4%
71.8%
79.7%
74.1%
77.5%
78.4%
65.8%
77.1%
84.9%
70.8%
63.1%
74.7%
75.6%
70.6%
78.8%
74.8%
82.8%
80.5%
75.8%
75.9%
76.8%
71.1%
81.5%
82.3%
75.4%
79.5%
83.3%
78.3%
76.8%
77.4%
83.4%
83.4%
78.6%
81.5%
78.8%
75.6%
80.2%
82.3%
79.6%
82.4%
82.6%
81.3%
81.7%
80.9%
80.8%
83.5%
75.1%
82.2%
78.8%

7.5%
11.8%
9.2%
11.9%
9.0%
13.0%
10.1%
11.6%
11.3%
8.5%
8.1%
10.5%
14.4%
15.5%
11.7%
8.8%
10.8%
9.1%
9.6%
9.4%
9.8%
9.3%
10.9%
8.1%
8.9%
12.2%
10.8%
9.1%
11.8%
10.2%
12.0%
7.8%
9.2%
10.4%
9.1%
12.9%
13.0%
8.4%
10.3%
12.0%
10.8%
10.4%
10.9%
8.4%
11.4%
8.6%
10.7%
12.9%
7.9%
12.9%

Mass
Transit

29.9%
6.1%
11.0%
1.6%
8.8%
2.7%
3.9%
14.2%
3.7%
1.4%
11.3%
13.6%
2.2%
1.5%
7.5%
4.1%
3.1%
2.5%
1.4%
6.4%
4.6%
6.0%
6.4%
3.9%
2.6%
2.5%
1.9%
1.2%
2.4%
3.6%
3.9%
1.7%
1.1%
1.9%
2.6%
1.7%
2.3%
4.3%
0.8%
1.2%
1.5%
2.1%
1.6%
2.3%
0.6%
4.2%
0.7%
3.9%
2.3%
2.0%

Walk

6.1%
2.6%
2.7%
1.6%
3.7%
1.6%
1.6%
3.0%
1.4%
1.5%
4.6%
4.1%
1.8%
1.8%
3.1%
2.4%
2.7%
1.4%
1.8%
3.2%
2.3%
3.9%
3.1%
2.2%
2.4%
2.2%
1.4%
1.5%
2.3%
2.4%
1.7%
2.1%
1.5%
2.8%
2.8%
1.3%
1.7%
3.0%
1.5%
1.8%
1.5%
1.5%
2.0%
3.1%
1.7%
2.8%
1.1%
2.3%
3.5%
1.7%

Work at

Home

3.7%
4.2%
3.6%
3.9%
3.1%
3.1%
3.9%
4.1%
4.9%
2.8%
3.7%
5.8%
4.5%
4.2%
5.3%
4.5%
6.5%
3.2%
4.3%
3.6%
5.2%
3.0%
6.0%
2.9%
3.0%
5.1%
4.4%
3.6%
3.2%
4.5%
2.9%
3.9%
3.7%
4.7%
2.6%
4.1%
5.0%
2.9%
4.1%
3.7%
2.2%
2.7%
3.2%
3.0%
3.8%
2.4%
3.2%
4.1%
2.9%
2.7%

Work at
Home >
Transit?

YES

YES
YES

YES
YES

YES
YES

YES
YES
YES
YES

YES

YES
YES
YES
YES
YES
YES

YES
YES
YES

YES
YES

YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES

Source: Calculated from United States Bureau of the Census, American Community Survey data.

Work at
Home >
Walk?

YES
YES
YES

YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES

YES
YES
YES
YES
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At the same time, the impressive gains of telecom-
muting have been achieved with virtually no public
subsidies. The substantial public policy advantages of
telecommuting offer justification for considering pub-
lic programs that encourage its expansion.

As a result, public policy should seek to accelerate and
maximize telecommuting, especially to reduce green-
house gas emissions, reduce the demand for traveling
to work and to improve economic opportunity for dis-
advantaged households.

There are at least two steps the federal government
could take to spur telecommuting.

First, Congress should reform the current pre-tax
commuter expense plan (Internal Revenue Code
Section 132). This allows employees to exclude from
gross income up to $220 per month for “qualified
parking” (defined as parking provided to an employee
on or near the business premises of the employer) or
up to up to $115 per month for qualified mass transit
expense to and from work. This system biases em-
ployee decisions toward driving and transit and away

from telecommuting and other modes (e.g. walking
and bicycling). From an economic perspective, the
ideal policy would be to simply eliminate this provi-
sion completely.

Second, the Obama Administration should initiate
an interagency examination of the potential ben-
efits as well as strategies for accelerating telecom-
muting. This should be a part of a national effort to
reduce greenhouse gas emissions and create economic
opportunities for lower-income Americans (especially
in inner cities, where auto availability is limited) and
rural communities.

Telecommuting is growing rapidly in the United States
and assuming continued expansion in broadband is
poised to become more popular than transit and non-
household car pools as a means of accessing work.
This trend, if encouraged by public policies, could de-
liver enormous economic and environmental benefits
and could even play an important role in creating new
opportunities for employment among lower-income
Americans.

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION

I JANUARY 2009

PAGE 17



ENDNOTES

1. The US. Bureau of the Census collects data on work trip modes, including “work at home.” For simplicity, this report uses
“work at home” and telecommuting interchangeably. Some working at home is not telecommuting. In 1980, before the
personal computer and the Internet, there were about 2.2 million people working at home, a figure that had been declining
since the first data, which was for 1960 (4.7 million). Since 1980, however, working at home has increased substantially. It
is not known how many of the 5.4 million 2006 home workers were actually telecommuters. It seems reasonable to assume
that virtually all of the growth in working at home since 1980 has been telecommuters (and perhaps more). As a result,
telecommuting and working at home are used interchangeably in this report.

2. Except as otherwise noted, “telecommuting” as used in this report does not include telework centers, principally because
there is little, if any data on telework centers.

3. Robert D. Atkinson, “Framing a National Broadband Policy,” Commlaw Conspectus 16.1 (2007): 145-177 <commlaw.cua.edu/
abstracts/16_1.cfm>.

4. As used in this report, “commute” and “commuting” refers to trips to and from work and “commuter” refers to a worker
(employee or self-employed).

5. U.S. Census Bureau, “Census Bureau Releases Information on Home Workers,” released on October 20, 2004 <www.
census.gov/Press-Release/www/releases/archives/census_2000/002966.html> (accessed November 13, 2008).

6. American Community Survey (ACS), US. Census Bureau, “American Community Survey, 2003 Multi-Year Profile” <www.
census.gov/acs/www/Products/Profiles/Chg/2003/ACS /Tabular/010/01000US3.htm> (accessed November 13, 2008).

7. US. Census Buteau, “Selected Economic Charactetistics: 2005” <factfindet.census.gov/servlet/ ADPTable?_bm=y&-
geo_id=01000US&-qr_name=ACS_2005_EST_G00_DP3&-ds_name=ACS_2005_EST_GO00_&-_lang=en&-_sse=on>
(accessed November 13, 2008).

8. Asused in this report, the terms commute and commuter refer to people traveling to and from work.

9. Rockbridge Associates, Inc., “National Technology Readiness Survey” <www.rockresearch.com> (accessed November 13,
2008).

10. Margaret Walls and Elena Safirova, “A Review of the Literature on Telecommuting and Its Implications for Vehicle Travel
and Emissions,” Resoutces for the Future: Washington, D.C., December 2004 <www.tff.org/Documents/RFF-DP-04-44.
pdf> (accessed November 13, 2008).

11. 1Ibid., 19.
12. An exception is walking, which has very little potential for commuting growth.

13. Itis assumed that per capita annual travel would remain at 2006 levels. While per capita travel had increased through the
1990s, the rate of increase has slowed considerably during the 2000s, principally due to the increase in gasoline prices. In
fact, between 2004 and 2007, per capita travel declined 1.3 percent.

14. Calculated using fuel economy factors from the United States Department of Energy, Energy Information Administration,
Annnal Energy Outlook: 2008.

15. Terry Barker, Igor Bashmakov, et al., “Mitigation from a cross-sectoral perspective,’Climate Change 2007 : Mitigation of
Climate Change, Working Group I1I Contribution to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
(Cambridge, MA : Cambridge University Press, November 2007) : 621 <www.ipcc.ch/pdf/assessment-report/ard/wg3/
ar4-wg3-chapterl1.pdf>.

16. Statistics cited in “A Smarter Shade of Green,” Technology CEO Council: Washington, D.C., February 2008: 19 <www.
techceocouncil.org/images/stoties/ pdfs /TCCsmartgreen2-1.pdf>.

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION I JANUARY 2009 PAGE 18



17. Calculated from U.S. Department of Energy, “Energy Information Administration data for 2008 (cars and SUVs).” See
also: <www.bts.gov/publications/transportation_statistics_annual_report/2003/html/chapter_02/greenhouse_gas_
emissions.html>.

18. For a review of telework productivity literature, see Ralph D. Westfall, “Does Telecommuting Really Increase
Productivity?”” Communications of the ACM 47(8) (August 2004).

19. Brad Allenby and Joseph Roitz, “Implementing the Knowledge Economy: The Theory and Practice of Telework,” Batten
Institute Working Paper, 2003 <www.telcoa.org/id146.htm>. Sece also Edward E. Pottet, “Telecommuting: The Future of
Work, Corporate Culture, and American Society.” Journal of Labor Research 24.1 (Winter 2003): 73-84.

20. Brad Allenby and Joseph Roitz, op.cit.
21. Wylie Wong, “Bringing the Office Home,” StateTechMag.com, (Octobet/November 2008): 28-31.

22. Joseph P. Fuhr Jr. and Stephan B. Pociask, “Broadband Services: Economic and Environmental Benefits,” The American
Consumer Institute: Washington, D.C., October 31, 2007 <www.internetinnovation.org/Portals/0/Documents/Final
Green_Benefits.pdf>.

23. Ibid.

24. Craig Donaldson, “Sun’s Flexible Business Benefits,” Human Resonrces Magagine November 10, 2007) <www.
humanresourcesmagazine.com.au/atticles/A8/0C051DA8.asp?Type=60&Category=1223>.

25. Fuhr and Pociask, op. cit., 26.

26. Nathan W. Moon, “Private Sector Telework and Its Implications for Economic Development: Results of a Case Survey
and Policy Assessment,” Georgia Institute of Technology: Atlanta, GA, August 10, 2007 <www.cherty.gatech.edu/stip/
intern-2007 / Telecommuting-STIP-Internship-2007-Report.pdf>.

27. Ted Balaker, “The Quiet Success: Telecommuting’s Impact on Transportation and Beyond,” The Reason Foundation: Los
Angeles, CA, November 2005 <www.reason.org/ps338.pdf>.

28. Remy Prud’homme and Chang-Woon Lee, “Size, Sprawl, Speed, and the Efficiency of Cities,” Urban Studies 36(11)
(October 1000): 1849-1858.

29. Center for Economics and Business Research, I.td and Observatoire de ’'Economie et des Instiutuions Locales University
of Paris XII, 1997, Two Great Cities: A Comparison of the Economics of London and Paris.

30. Wendell Cox, “Public Transport Performance Indicators: Implications for Emerging Urban Areas,” presentation to the
CODATU X Congtess, Bucharest, Romania, May 2004, <www.publicpurpose.com/c11-icators.pdf>.

31. Economic Development Research Group, “The Cost of Congestion to the Economy of the Portland Region,” 2005
<www.edrgroup.com/images/stoties/ Transportation/trade_trans_studies_cocreport1128final. pdf>.

32. Delcan Corporation and Economic Development Research Group, “Economic Impact Analysis of Investment in a Major
Commercial Transportation System for the Greater Vancouver Region,” July 2003 < http://www.gvgc.ca/pdf/SW1040_
FinalReport_Revised2.pdf >.

33. Robert D. Atkinson and Andrew S. McKay, Digital Prosperity: Understanding the Economic Benefits of the Information Technology
Revolution (Washington, D.C.: Information Technology and Innovation Foundation, March 2007) <www.itif.org/files/
digital_prosperity.pdf>.

34. Robert D. Atkinson and Daniel D. Castor, Digital Quality of Life: Understanding the Personal & Social Benefits of the Information
Technology Revolution (Washington, D.C.: Information Technology and Innovation Foundation, October 2008) <www.itif.
org/files/DQOL.pdf>.

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION I JANUARY 2009 PAGE 19



35. See Ted Balaker, op. cit.

36. Steven Raphael and Michael Stoll, “Can Boosting Minority Car-Ownership Rates Narrow Inter-Racial Employment Gaps?”
National Science Foundation: Atlington, VA, June 2000 <www.russellsage.org/publications/wotkingpapers/Can%020
Boosting%20Minority%20Cat-Ownership%20Rates%20Narrow%20Inter-Racial¥o20Employment’020Gaps /document>.

37. Evelyn Blumenberg and Margy Waller, “The Long Journey to Work: A Federal Transportation Policy for Working
Families,” Center for Urban and Metropolitan Policy, Brookings Institution: Washington, D.C., July 2003: 2 <www.
brookings.edu/~/media/Files/tc/reports/2003/07transportation_waller/20030801_Waller.pdf>.

38. Margy Waller and Mark Alan Hughes, “Working Far from Home: Transportation and Welfare Reform in the Ten Big
States,” Progressive Policy Institute: Washington, D.C., August 1, 1999. See also Anne Kim, “Why People Need Affordable
Cats,” Blueprint Magazine (January/February 2003) <www.ndol.org/ndol_ci.cfm?contentid=251220&kaid=114&subi
d=143>.

39. Anne Kates Smith, “Trading Suites for Sweats as Fuel Costs Spur Telecommuting,” The Washington Post, October 12, 2008
<www.washingtonpost.com/wp-dyn/content/article/2008/10/11/AR2008101100152.html> (accessed November 13,
2008).

40. Atkinson and McKay, op.cit.

41. Based upon data from: Rockbridge Associates, Inc., “2005/2006 National Technology Readiness Survey: Summary
Reportt,” June 2006 <rockresearch.com/NTRS_2006%20report%206%2020%2006.pdf>. Total of commuters who have
the option to telecommute but do not and commuters who do not have the option but telecommuting would be feasible.

42. John B. Horrigan, “Home Broadband Adoption 2008: Adoption stalls for low-income Americans even as many broadband
users opt for premium services that give them more speed,” Pew Internet & American Life Project: Washington, D.C., July
2008 <www.pewinternet.org/pdfs/PIP_Broadband_2008.pdf>.

43. Julie A. Hedlund before the Committee on Appropriations Agriculture Subcommittee, “The Importance of National
Policies to Connect Rural America to Broadband,” statement before the Committee on Appropriations Agriculture
Subcommittee, U.S. House of Representatives, October 23, 2007 <www.itif.org/index.php?id=100>.

44. In 2007, Congressman Chris Shays (R-CT) introduced The Telecommuter Tax Fairness Act (H.R. 1360) to address this
issue, and Senator Chris Dodd (D-CT) introduced similar legislation (S.785).

45. Commuting market share data is from the U.S. Bureau of the Census, Decennial Census Data and American Community
Survey, 2006.

46. Modes attracting 2.5 percent or motre of work trips.

47. Calculated from Highway Statistics: 2006 (Federal Highway Administration). These figure are an approximation, since
highways are also used by trucks and no current, definitive research is available that allocates highway costs to commercial,
personal or work travel.

48. Estimated from US. Department of Transportation and U.S. Department of Energy data. Assumes city traffic for
passenger cars and includes upstream lifecycle emissions. Greenhouse gas emissions for sport utility vehicles estimated
at 618 grams per passenger mile. Also see <www.volkswagen.co.uk/volkswagen-world/futures/1-litre-car> and <www.
volkswagen.de/vwems_publish/vwems/master_public/virtualmaster/de3/unternehmen/mobilitact_und_nachhaltigkeit/
technik___innovation/Forschung/1_Liter_Auto.html>.

49. It is estimated that approximately 80 percent of two-person car pools are composed of household members. Alan E.
Pisarski, “Commuting in America III,” Transportation Research Board: Washington, D.C., October 2006) <www.trb.org/
CIAIIT>.

50. There have been some substantial successes, however, such as the E1 Monte busway-carpool lanes along I-10 in the Los
Angeles area and the Shirley highway carpool lanes along 1-395 and 1-95 in the Washington, DC area.

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION I JANUARY 2009 PAGE 20



51. Pisarski, op. cit.
52. Based upon average car pool size of 2.22, estimated from U.S. Bureau of the Census, American Community Survey, 2005.

53. Estimated from US. Department of Transportation and U.S. Department of Energy data. Assumes city traffic for
passenger cars and includes upstream lifecycle emissions. Greenhouse gas emissions for sport utility vehicles estimated at
618 grams per passenger mile.

54. Calculated from US. Bureau of the Census, “Demographia: United States Central Business Districts (Downtowns),”
Census Transportation Planning Package, 2000 <www.demographia.com/db-cbd2000.pdf>.

55. Calculated from U.S. Bureau of the Census, “US. Metropolitan Areas with Largest Central Business Districts: Income by
Mode,” Census Transportation Planning Package, 1990 <www.publicpurpose.com/ut-25cbd$.htm>.

56. Calculated from US. Bureau of the Census governments and National Transit Database information. Subsidies include
user fees from personal vehicle petroleum sales.

57. This is principally the result of two factors—a very large central business district and very high population density, both
of which contribute substantially to mass transit demand. New York’s central business district (south of 59th Street) has
approximately 1,750,000 jobs, more than three times that of the second largest central business district, Chicago’s Loop.
New York’s central business district is the second largest in the world, following Tokyo’s Yamanote Loop. The second
factor is the exceedingly high population density of the four largest boroughs of New York (Manhattan, the Bronx,
Brooklyn and Queens). There are few areas of the world with more people in such a small area (such as Mumbai, Jakarta,
Metro Manila and Tokyo’s 23 wards). Only one other U.S. central city has more than one-half New York’s population
density (San Francisco), but has less than 1/10th the population.

58. Calculated from US. Department of Transportation and U.S. Department of Energy data, “Greenhouse Gas Emissions
pet Passenger Mile: Public Transport & Personal Mobility: USA: 2005,” <www.demographia.com/db-ghg-carstt.
pdf>. Includes power generation, transmission and petroleum refining. Excludes stations, maintenance facilities and
administrative facilities.

59. Telework centers are not considered here. Telework centers could be accessed by any mode of work trip travel, such as
driving alone, car pool, mass transit or walking. It is expected that commuting to telework centers would involve shorter
trips than commuting to principal business locations.

60. This is based upon an assumption that the share of car pools that comprise non-household members is similar across the
nation.

61. Las Vegas has an unusually large number of service jobs that require a physical presence, especially on the Las Vegas Strip
and other locations with hotels and gaming establishments.

62. Excludes natural growth (births minus deaths) and net international migration.

63. Calculated from U.S. Bureau of the Census data <www.demographia.com/db-intmigra-msa.pdf> and from “3rd Annual
Demographia International Housing Affordability Survey: 2007 Ratings for Major Urban Markets,” Data for 3rd Quarter
2006 <www.demographia.com/dhi2007.pdf>.

64. Analysis of U.S. Bureau of the Census domestic migration data (2000-2000).

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION I JANUARY 2009 PAGE 21



ABOUT THE AUTHOR

Wendell Cox is principal of Demographia, a St. Louis based public policy and demographics firm. He serves as a visiting
professor at the Conservatoire National des Arts et Metiers, one of the largest universities in France. He previously served
as a member of the Amtrak Reform Council and was appointed to three terms on the Los Angeles County Transportation
Commission.

ABOUT THE INFORMATION TECHNOLOGY AND INNOVATION FOUNDATION

The Information Technology and Innovation Foundation (ITIF) is a nonprofit, non-partisan public policy think tank com-
mitted to articulating and advancing a pro-productivity, pro-innovation and pro-technology public policy agenda interna-
tionally, in Washington and in the states. Through its research, policy proposals, and commentary, ITIF works to advance
and support public policies that boost innovation, digital transformation and productivity.

For more information contact ITIF at 202-449-1351 or at mail@itif.org, or go online to www.innovationpolicy.org.
ITIF | 1250 | St. N.W. | Suite 200 | Washington, DC 20005

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION I JANUARY 2009 PAGE 22



