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N
orth American futurists and
politicians alike see develop-
ment of an electronic infra-
structure for an information
superhighway as an important
national goal, much like devel-
opment of railroads and other

transportation systems in the 19th century. The infor-
mation superhighway is supposed to enhance commu-
nications and commerce and lead to development of a
modern information economy and a sophisticated elec-
tronically literate society, helping people communicate,
work, and live better [4, 5, 7].

Not clear, however, is what services will be carried
on this network and who will use it. There is talk of
entertainment services, movies on demand, and per-
haps electronic banking and commerce. But such ser-
vices may not have the profound impact necessary to
justify all the attention and financial investment.
What services should be delivered? What services are
people willing to pay for that will contribute to the
national economy? What kinds of users are likely to
want these services? Needed is a careful examination

of who might use the information superhighway, what
services they will use, and how it will affect their lives.

An early form of the information superhighway
exists as the Internet, a worldwide electronic network
accessible to perhaps 57 million people [9]. Its ser-
vices include email and news, library searches, and
electronic commerce. Perhaps an examination of
today’s systems can help us anticipate the users and
services of tomorrow’s infrastructure. Some have
argued, however, that the Internet and other online
services are not appropriate for comparison with the
coming information superhighway, because the Inter-
net and the commercial online services are too expen-
sive and too technologically sophisticated, their use
still limited to a small, specialized subset of the pop-
ulation. The information superhighway is supposed to
have broader appeal and be more affordable and easier
to use than the existing services [1].

Perhaps the least expensive and easiest to use of the
current services are the various community networks,
often called FreeNets. FreeNets are nonprofit commu-
nity online systems providing such services as email,
discussion groups, and information exchanges [3, 11].
They are often organized around a donation model,
much like public television, in which funding comes
from individual donations, corporate sponsorship, and
government grants. FreeNet users either do not have
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to pay any fees or are charged minimal fees. Besides
being asked for donations, users are encouraged to vol-
unteer their time to develop and run the systems.
Users also often have a direct say in the management
and organization of their services.

The National Capital FreeNet (NCF) in Ottawa,
Canada (http://www.ncf.carleton.ca) is one of the
largest—with 62,000 users (in 1997)—and most suc-
cessful—with 14,000 connections per day (in
1996)—examples of such systems. The mission state-
ment of the NCF describes the project and its goals as
a “free, computer-based information-sharing network,
linking the people and organizations of the region,
providing useful information, and enabling an open
exchange of ideas with the world. Community
involvement makes NCF an important and accessible
meeting place and prepares people for full
participation in a rapidly changing
communications environment.”

The NCF was launched in Febru-
ary 1992 and by the fall of 1994 had
grown to 29,000 registered users,
with approximately 20,000 active
users accessing the service during any
two-month period. Users enjoy such
services as email, local and international
(Usenet) discussion groups, library
search and information retrieval ser-
vices, and connections to other sys-
tems on the Internet.

The NCF is free, accessible
to the community, and rel-
atively easy to use. A
look at the system
offers valuable
information for
planning future
services. An exten-
sive continuing
evaluation of the
NCF begun in 1994
involves user surveys
and records of system
usage. Areas of investi-
gation have included
user characteristics, as
well as their access
methods, use of the sys-
tem, and personal and
social effects.

User Characteris-
tics. In a survey of
active NCF users, 85%

of the respondents reported living in the local region.
In contrast, S.E. Anderson [2], in a preliminary study
of the use of an online system, reported that only 24%
of the Cleveland FreeNet users she surveyed came
from the local Cleveland region. In Amsterdam, only
45% of the Digital City users surveyed were from the
local region [10], a finding that suggests that NCF is
primarily a local community service and that compar-
isons with the local census data are of interest.

There was a large gender imbalance (82% male) in
the NCF population in 1994, although the population
is relatively diverse when compared with other sys-
tems, such as the Cleveland FreeNet, where 83% of
the users were male [2], and Digital City, where 91%
of the users were male [10], or the World-Wide Web,
whose users are 90% male [8].

A broad age distribution is represented on the sys-
tem (see Figure 1), ranging from preteens to senior cit-

izens and averaging 34
years. A comparison with

the results from the overall
1992 census of the local

region [12] indicates the dis-
tribution of the ages of NCF

members is similar to that in
the local region, with some

under representation of people in
the extremely low and high age

ranges (under 15 and over 65), and
a corresponding over representa-
tion in the middle age ranges
(15–24 years).

NCF users also have a wide range
of education levels, similar to the

demographics of the
local region (see Figure
2). The Ottawa region
is dominated by public-
service and high-tech
workers, leading to a
highly educated popu-
lation. The largest cate-
gory for NCF users was
university graduates,
followed by graduate
or professional
degrees and some
college or univer-
sity. NCF users
differ most from

the local population
in percentage of uni-

versity educated, which
was over 50% (also the largest cat-
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egory for the region at 20%). There were also fewer
NCF users with a grade-school education than might
be expected from the regional data.

Income levels for NCF users, especially household
incomes, are comparable to those for the local region
(see Figure 3). The largest category of NCF users was
household incomes greater than $70,000 (all amounts
in Canadian dollars), which is comparable to the data
for the local region. NCF users are both better off than
the local community (incomes over $70,000) and less

well off (incomes under $9,000), but the overall dis-
tribution of income levels is similar.

We found that NCF users are not a specialized
group in the community; rather, they have a broad
range of backgrounds and characteristics.

Connection methods and use. The NCF is accessi-
ble via dial-in connections using a modem, via telnet
connections across the Internet, and via public-access
terminals located in some regional libraries and pub-

lic buildings. The most frequent access method
was modem (79% of the users rely on modems
for some of their connections; 48% reported
that modems were their only access method).
Connection via the Internet was reported by
40% of the users; 15% access the system only
via the Internet. Only 15% of the users reported
using public terminals for any of their connec-
tions, and only 1% relied on public terminals
for all of their connections.

The introduction of NCF has influenced how
users spend their time. While most users spend
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Figure 1. Age distribution compared with census data for the local region
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less than five hours per week on
the system, some connect for a lot
longer. The mean time spent
online for the nearly 20,000 active
users in 1994 was 1.62 hours per
week, which translates into a total
of 32,400 person-hours per week
on the system, or 193 person-min-
utes per minute. This finding
means that in the minute it has
taken you to read this paragraph,
NCF users have spent a total of
193 minutes using the system.
Such use means there must be an
effect on other activities that users
could be doing (such as watching
television).

NCF has also meant a boost for
the local business community. For
example, 85% of surveyed users
reported living in the local region,
and 26% of the active users bought a new modem to
access the system (only 11% of the surveyed remote
users reported buying a modem). With approximately
20,000 active users, modem buying translates into a
big financial benefit for the local business community.
At a cost of about $100 per modem, NCF-related
modem buying is responsible for approximately
$442,000 in local modem sales.

The regional telephone company, Bell Canada, has
also benefited financially. The survey found that 10%
of local NCF users bought a new phone line to access
the system. Extrapolating from the survey results
shows that NCF use has lead to at least 1,700 addi-
tional local phone lines ordered from the phone com-
pany, and at $12 per month, this translates into
continuing revenues of approximately $20,400 per
month. NCF users may also purchase a “call answer”
service so callers can leave messages while the user is
using the phone to connect to the system—and is a
further source of revenue not measured here. In addi-
tion, the NCF itself pays for 169 phone lines into its
system at a cost of $3,800 per month, so total revenue
for the telephone company is $24,200 per month, or
$290,400 per year it would otherwise not collect.

The NCF may also be successful in introducing
users to the Internet and creating a market for Inter-
net service providers. For example, 69% of NCF users
reported they were “very” or “extremely” interested in
more complete Internet services as a result of using
NCF. This suggests a potential for 11,730 local cus-
tomers of Internet services. If the cost of that service is
$300/year, there is a potential $3.5 million-per-year
market in Internet services from active NCF members.

Not clear is how many NCF users are willing to pay
for Internet services, although the findings still
demonstrate an increased awareness and interest as a
result of using the system.

Not all NCF-usage effects have been positive. NCF
users reported spending time waiting for modem con-
nections to access the system. The average wait was 10
minutes, and system records showed that users con-
nected to the system an average of 3.74 times per
week. The survey also found that 79% of the users use
a modem to connect to the system for 85% of their
connections. Extrapolating from these results reveals
that users spend 502,282 minutes per week waiting to
connect to the system, meaning that for each minute
that passes, NCF users spend 50 minutes waiting to
get on the system.

The results may also have implications for NCF
operations, as well as for the operations of similar sys-
tems. The NCF can be characterized as a system pro-
viding two types of services: access to an electronic
network and content provided by the community and
its members. Nearly 50% of the users rely on direct
dial-up connections to the NCF for all their connec-
tions, suggesting that providing access to the network
is an important role of the NCF and that a service just
providing content without providing access might be
less successful. On the other hand, while providing
access is an important role for the NCF, library and
other public terminals were used by only a small por-
tion of the users, and complete reliance on these con-
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nections was rare. It is far more common for users to
use connections from home or work locations.

Using the services. NCF users were asked to rate
their use of various services on a scale ranging from
“never” to “frequently” and the importance of services
on a scale ranging from “not at all” to “extremely” (see
Figure 4). Communication services, in the form of
email and public discussions, are the main services
used on NCF and were rated as most important.
Email was the most used and most important service.
Public discussion services, such as Usenet and special
interest groups (SIGs), were also popular services.
Information services, such as menu information,
Gopher, and access to libraries through the Internet,
were less important (a Web service was not available
on the NCF at the time of the study). Finally, the
recreational services, such as online games and Inter-
net Relay Chat (IRC), a real-time, text-based conver-
sation service, were used least and rated as least
important.

The finding that communication services are the sys-

tem’s key use has impli-
cations for the market-
ing of commercial
online services. Much of
the advertising of
online services focuses
on information services,
such as the Web; poten-
tial customers are told
about all the great
information they can
find when using the
service. Our analysis
suggests that market-
ing focused on interper-
sonal communications
may also be successful
in attracting customers.

An NCF goal com-
mon to most commu-
nity networks is “to
encourage and to revi-
talize community
involvement” [6]. NCF
users were asked
whether “the NCF
encouraged you to get
more involved in com-
munity life”; the most

common responses were “not at all” and “slightly.”
These were also the most common responses when
users were asked whether “the NCF has been an
important aid to community action” and whether it
helped “identify support groups” in the community.
These results suggest that the goal of increased com-
munity involvement is not being reached.

Reasons for this failure are not clear. It is possible
that NCF simply does not contain enough commu-
nity information to be a benefit in this area. It is also
possible that members are not using the system to
access community information or do community
activities but instead use it for personal communica-
tion. Another possibility is that users are learning
more about their community and getting involved
without realizing it. Moreover, only a small percent-
age of the population may get involved in community
activities in the first place, so these results may merely
reflect that general pattern.

Another NCF goal is to allow its members to learn
skills necessary to be information- and computer-liter-
ate while providing easy access to valuable informa-
tion. NCF users were asked about the benefits of using
the system (see Table 1). They reported improved com-
puter literacy and some improvement in general liter-
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acy. They also reported
that the system was
often beneficial for
informal learning.
Many users also said
that their knowledge
of the Internet had
increased a great deal
since they had been
using NCF. Thus, it
appears that the goal of
personal learning is
being reached.

Using the system
can also have a strong
influence on users’
lives. For example,
users were asked
whether they were
spending more, less, or
the same amount of
time on a variety of
activities since they
started using NCF (see
Figure 5). The greatest
change in activity was
in the amount of time
watching television;
46% reported watch-
ing less television and only 4% reported watching
more television (the other users reported no change).

NCF users also reported spending less time sleep-
ing, playing computer games (not on the NCF), doing
hobbies (not on the NCF), participating in family
activities, participating in sports or other athletic
activities, and going to movies. Two activities showed
a significant increase after users joined the NCF:
socializing (not on the NCF) and listening to the
radio. The increased time spent listening to the radio
is particularly interesting, especially in contrast to the
results for television viewing. It is possible to listen to
the radio while using the system, but simultaneous
TV viewing is difficult because of the visual nature of
both activities. Not clear is whether radio listening
has increased to make up for not watching TV.

An activity of particular interest is telephone use.
One result of the NCF’s giving members free access to
a global communications system is a decrease in use of

COMMUNICATIONS OF THE ACM July 1997/Vol. 40, No. 7 79

Television*






Sleeping*






Computer Games*




Long Distance

 Phone Calling*





–60 –50 –40 –30 –20 –10 0 10 20 30 40 50 60

*Percentage of Active Users Reporting Change in Activity (More or Less)

Hobbies*






Family*






Sports*






Movies*






Local Phone

 Calling




Magazines







Newspapers






Working/Studying






Socializing*






Radio*




A
  

C
  

T
  

I 
 V

  
I 

 T
  

Y

Figure 5. Effects of
NCF use on various
activities (asterisks 

represent statistically 
significant changes)

Improving computer literacy

Informal learning

Social interactions (discussions with

   and meeting people)

Entertainment

Work or business

Government access and participation

Contacting relatives

Improving general literacy

Access to social services

Access to commercial services

    (such as shopping)

Teaching

Access to professional services (such as

    doctors and lawyers)

Formal learning (actual courses)

71.9

66.8



62.7

57.0

44.3

41.2

40.4

31.3

28.4



14.8

14.2



  9.4

  8.5


Percent

Reporting


Benefit
Activity 


Table 1. Percentage of users reporting 
NCF benefits for various activities



the telephone for voice calls, especially long-distance
calls, since NCF users can avoid long-distance charges
by communicating via email. NCF users indicated
they spend less time making long-distance voice calls
but reported no significant change in local calls. Thus,
computer networks, especially those with free access
or flat-rate charges that are deployed widely, may hurt
the revenues of long-distance carriers.

Then there is the social impact the system might
have. For example, Stoll [13], a vocal critic of online
culture, has argued that computer networks can be
socially isolating rather than socially facilitating.
Users may be spending time connected to computer
networks at the expense of face-to-face social interac-
tions and involvement. Some NCF users report spend-
ing less time with their families and less time on
sports and hobbies. However, many users also report
spending more time socializing (not on the NCF) and
that the system has been beneficial for meeting people
and engaging in discussions. Users also report the sys-
tem is useful for maintaining contacts with friends
and relatives who may not be nearby. There may be a
change in the nature of the socializing computer net-
work users engage in, but there was little indication
in our survey for the isolation Stoll cited.

It is interesting to note that women reported more
benefits in the areas of socialization than men, as well
as a more positive overall impact. The social and inter-
active nature of this community network system may
make it particularly useful and enjoyable for women.
If this conclusion is correct, it may be possible to
address the poor representation of women on the sys-
tem (18% in our study) by emphasizing the social
aspects of the service.

The extent of these effects on users’ lives is not
known, but it may represent significant changes in
their lifestyles. Overall, only 4% of the surveyed users
reported that the system had no effect on their lives;
95% reported a positive effect, and 47% described the
effect as “large.”

Conclusions
Analyzing the users and uses of the NCF reveals that
such systems can have significant local participation,
attracting people from a broad range of back-
grounds. This FreeNet has allowed many thousands
of people to go online, suggesting that future ser-
vices on the information superhighway could have
broad appeal. We have seen that the services pro-
vided on communications networks can significantly
affect how people spend their time and their use of
more traditional information and communication
products (such as television and telephones).

These findings also have implications for the devel-

opment and marketing of commercial network ser-
vices. Much of the advertising for online services has
emphasized the information aspects of the service,
often focusing on the Web. However, users in our
study reported that socializing and entertainment are
important benefits of using the system and that they
could be emphasized in developing and marketing a
service. Moreover, interpersonal communication
seems to be a key use of the NCF in terms of both
maintaining contacts (perhaps avoiding long-distance
telephone charges) and meeting new people. Users
also reported benefits in learning more about com-
puters—a result that could be developed and empha-
sized in other services.
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