26 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 47, NO. 1, FEBRUARY 2000

A Study on the Usage of Computer and
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Abstract—Today, with the increasing proliferation of telecom- 63% improved employee retention, 64% savings on office
muting in firms, information technology managers are confronted  space costs, 63% reduced employee stress, and 79% improved
with yet another challenge of what telecommuting technolo- employee morale [6]. AT&T's 35000 telecommuters saved

gies and services to offer and to whom these technologies andth $80 million i | estat ts last 6l A
services should be offered. This study intends to identify the € company million in real estate costs last year [6].

telecommuters’ patterns of usage of computer and communi- three-year government-backed initiative aimed at studying
cation technologies based on their background, employment, the impact of telecommuting on corporate America suggests
residential, and occupation characteristics. Based on a sample of that 64% of Fortune 1000companies in the United States
375 responses, this study finds that all of these factors can help to |56 implemented telecommuting programs, and 60% of the
explain the usage of computer and communications technologies. : . .
companies currently without such programs expect to institute

The implications of the findings for researchers and technology =
managers are discussed. one within the next three years [51].

, . Today, an increasing number of firms are providing telecom-
Index Terms—Telecommuters’ background, employment, resi- - o .
dential, and occupational characteristics, telecommuting, usage of muting opportun_ltles to thelr employees. As stated recently by
computer and communication technologies for telecommuting.  Johnson [34] “without a solid base of grounded theory devel-
oped from scholarly research, telecommuting programs will be
implemented without a clear understanding of what works and
|. INTRODUCTION what doesn’t. The popular media creates falsely optimistic or
ELECOMMUTING has the capacity of redrawing thegloomy scenarios of the success and failure of programs based
geographical and organizational boundaries of the tra@jn biassed anecdotal evidence without providing empirical evi-
tional, centralized enterprise. It enhances individual autonongdsnce to draw a meaningful conclusictiThis research is a step
control, flexibility, convenience, and family togetherness, andward providing empirical evidence on the patterns of usage of
it improves flexibility in work arrangements that, in turn,computer and communication technologies for telecommuting.
results in higher productivity [2], [8], [38], [52]. USWest There are a variety of computer and communication technolo-
Communications, for example, reported that the productivitjes that support telecommuting, such as telephones, computer
of telecommuters increased, some by as much as 40%. Furth@dems, fax machines, electronic mail, and computer informa-
the company reported savings of $4000-$21000 annualiyn networks. For technology managers and providers, there are
per telecommuter in terms of space, reduced absenteeigfhumber of pressing issues, such as what services and tech-
and retention of workers who might otherwise have left theology to offer and where, when, to whom, and what is the best
company [49]:-2 A recent survey ofortune 1000executives, way to promote it. With the changing marketplace and esca-
released by General Services Administration, reported thafing availability of advanced technologies, in addition to in-
92% of the executives with telecommuting experiences saigbasing user demands, this task is immense. Concomitantly, the
it produced some advantages for their companies. Fifty-eitfRaracteristics and needs of telecommuters are evolving due to
percent cited increased productivity, 61% reduced absenteeigfia changing regulatory and work environments and the growing
use of technology. This evolution has also led to a different set
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manuscript was arranged by Department Editor E. Geisler. ally required by the residential market.
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telecommuting and to provide a starting point in determininigsues [57], [58], [61], [74]. Despite the growing opportunities
the factors that may influence the future of telecommuting ifier telecommuting, however, very little is known about the
dustry. Specifically, this study intends to identify whether usagmtterns of usage of computer and communication technologies
of computer and communication technologies vary based bytelecommuters and the factors that can help to explain them.
telecommuters’: 1) background; 2) employment; 3) residentiddsage of information technologies has been identified as the
and 4) occupational characteristics. Based on a sample of $fbnary factor that affects white collar performance [73].
responses, this study finds that all of these factors can help to

explain the usage of computer and communication technologis Usage of Computer and Communication Technologies for

by telecommuters. Telecommuting
The kinds of tasks that are ideal for telecommuting tend
II. BACKGROUND to be individually driven, require minimal instructions and

Literature on telecommuting has suggested that telecoffiecking, need not be performed at set times, and produce
muters are computer-based information workers, and telecofeasurable results. While some jobs are clearly not candidates
muting is most often expected to be all-or-nothing, that {or telecommuting, e.g., jobs that demand a physical presence,
full-time work from home [27], [63]. Mokhtarian [50] arguedsuch as waiters and hairdressers, many jobs involve at least
that these are not the necessary conditions for telecommuting@mne tasks that, barring other constraints, could be performed
occur. Martino and Wirth [47] stressed the need for a commdh home rather than at the usual work site [26]. In other words,
definition of telecommuting and contended that there are jgps are not simply one or the other but fall along a spectrum,
least 50 definitions of telecommuting in the literature. from not at all, to partially, to full telecommutable, with most

Telecommuting is defined here as work carried out at honfes falling somewhere between the extremes.
or at an office close to home (remote from central offices or pro- Much of the work that telecommuters do at home does not
duction facilities) where the worker has no personal contact witBquire equipment beyond what is used to keep in touch with
co-workers but is able to communicate with them and perfortfie office. Reading, thinking, and paperwork are often cited as
work-related tasks using computer and communication tedﬁSkS that telecommuters take home. But workers are increas-
nologies. This definition intends to include daytime home-basétBly using computers in the office. This suggests that many
telecommuters, part-time workers, full-time workers, and m@orkers will not be able to telecommute without a Computer at
casual after-hours workers who work in an office or at honféome, and that improvements in communication technologies
during regular hours or after normal hours. will expand the set of work tasks that can be done at home.

Data on current levels of telecommuting are typically based The increased availability of computer and communication
on small and often nonrepresentative samples, and a lack of cigg¢hnologies also creates more incentive for the employers to
sensus on how telecommuting is defined can lead to widely dRfovide opportunities for employees to telecommute. This op-
parate estimates and forecasts. The 1993 U.S. DepartmenP@itunity, in turn, depends on the nature of the job, the state of
Transportation (DOT), however, forecasts that 5.2%—10.4% i§chnology, and the willingness of employers. Given the oppor-
the labor force would be telecommuting in 2002—a 100% ditunity to telecommute, workers in turn will choose to telecom-
ference between the low forecast and the high forecast [76]. COtute depending on their characteristics and concerns. Workers’
renﬂy, workers who telecommute do so on an average of onec{@aracteristics have impact on whether they decides to telecom-
two days per week, a part-time basis; the U.S. DOT report forl@lute. Further, the nature of jOb, employment characteristics,
casts an increase to three to four days per week approachir@j)d availability of computer and communication technologies
full-time basis. Together the numbers produce forecasts rang®§ important factors for employers to provide telecommuting
from 1.0% (if telecommuting continues on a part-time basigpportunities to their employees.
to 8.3% of workers telecommuting on a given day in 2002—a Previous studies on determinants of microcomputer usage
wide range for a relatively short-term forecast. By the year 200@ve acknowledged the impact of the external factors such as
itis estimated that 25 million emplo;_/e_es will telecommUt? [31, 6A recent conference board survey of 155 companies shows that while more
and by 2030 there will be over 90 million telecommuters in th@an 70% offered telecommuting options to their employees, fewer than 1%
United States alone [82]. took part, citing mistrust by managers that telecommuters could be as productive

erature has doalt Wi various aspecs of telecommutie JTipered oveer ecrty s gt vt gore s ey
such as managers and employees’ attitude toward telec@inpanies, eager to slash costs, are the ones urging employees to telecommute
mutingg [14], [17], [37]; impact on job satisfaction and[44l.

productivity of telecommuters [16]impact on commute travel "There are obstacles to productivity improvement via telecommuting such
as missing out on office communications, difficulty in getting the boss’s atten-

[15], [28], [41], [591; impact on residential relocation [54]’tion, and incompatible equipment. AccordingThe Wall Street JourngB1],
[55]; work and family tradeoffs for telecommuters [5], [18],recently American Express’s Hearth Program has addressed some of these con-

[42] [78]' quality of Working life [65]' mode of transportation cerns by pairing telecommuters with in-office “buddies” who are responsible for
! ’ ' assing on news, fixing problems, and representing the duo in the workplace. In

[50]' energy and air quahty [7]* Iegal and pUb“C pOI'Cy 'Ssueglrn, the telecommuters can cover for their buddies by taking over a larger share
[18], [35], [47]; and organizational, behavioral, and socialf data processing or fielding calls if the in-office worker has to leave early. Al-
though telecommuting has been touted as a means of increasing productivity and
SAnother study has suggested that by the end of the year 1995, 9.2 milliowering overhead costs, one expert warns that remote work may lead to a “vir-
Americans will have been working from home or telework centers; in the netttal dead end” of employee isolation and bureaucratic ineffectiveness. Another
15 years, the number of telecommuters is expected to triple, representing 28¢bert adds that telecommuting will not truly take off until desktop full-motion
of the total U.S. workforce [83]. videoconferencing falls below U.S. $500 and ISDN is readily available [83].



28 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 47, NO. 1, FEBRUARY 2000

individual, system, and organizational characteristics on systauivisers. “Our industry just hasn’t accepted e-mail yet as a reg-
usage[12],[14]. Two models have been usedto explainthe factatar form of communication. We do a lot of faxing via modem,
affecting the user acceptance of computer technology: theorymoft no e-mail,” says one electrical contractor [31]. Therefore,
reasoned action [20] and the technology acceptance model [XBis may suggest that external factors, such as socially defined
Both models have suggested external factors, such as individgallective behavior of media use, may have more impact on the
system, and organizational characteristics will affect behavieommunication media usage than logical choice of the user de-
(i.e., usage) through their effects on beligfhe theory of rea- pending on the task.
soned actionand its developmentby Mathieson [48] suggests thah summary, based on the above discussion, there are reasons
behavioris affected by attitudes toward use, subjective norms, andbelieve that: 1) individual characteristics tend to impact indi-
perceived behavioral control variables (such as skills, opportunieual behavior and an individual's decision to telecommute; 2)
ties,andresources neededtousethe system). individual characteristics tend to be an important factor in se-
In addition, earlier research on the usage of communicati@@tting the kind of tasks that will be chosen for telecommuting;
technologies suggests that individuals select the communi@)-the employment and occupational characteristics tend to
tions channel with required level of richness to accomplishkee important factors for an employers’ willingness to provide
particular communication task [13]Further, the social pres- opportunity for employees to telecommute; and 4) socially
ence theory suggests that media are chosen for specific tydefined collective behavior and an individual behavior play a
of interaction and for how well media “fit” communication taskcritical role on media usage. However, there is no research, to
information requirements [67]. Media differ in social presenceur knowledge, that has investigated the differences that may
or “degree to which some medium permits user to experienegist in external factors, such as telecommuters’ background,
others as being psychologically present” [28The social influ- residential, occupational, and employment characteristics
ence theory [8], [23], [64], however, suggests a socially definealn computer and communication technologies usage. Due
collective behavior of media use rather than the logical choite proliferations of telecommuting in today’s information
of an individual (based on the rational matching between tlegonomy, the changing work environment, and growing use
media characteristics and the nature of communication task®) communication technologies, it is important to investigate
According to the social influence theory, social influences, sug¥hether the telecommuters’ background, employment, resi-
as the attitude of co-workers and management (or supervisogigntial, and occupational characteristics can help to explain
organizational or group norms, and the interaction patternstaeir usage of computer and communications technologies for
work, play a more critical role in shaping patterns of media ugelecommuting. Fig. 1 illustrates this model.
for an individual. The perceived richness, therefore, is defined
not by the generic characteristics of a medium, but by its users. Ill. RESEARCHPROPOSITIONS
This |s.eV|dent by the fa_lct that although fax and e-mail are use.dBeside descriptive surveys, very little is known about
extensively among busmes;es [24], [43], they are perceived czg'ecommuters' usage of computer and communication tech-
ferently and are not used interchangeably. A recent surveyrﬁi

273 Il busi ducted by the E tive C it ogies and if the telecommuters’ usage patterns can be
small businesses conducted by the Execulive LOMMINERQL ainad pased on their employment, background characteris-

Inc. n}agazm(le found that V‘:h'le 56% use € m"?“l W:cth'n thﬁ Conilcs, occupational characteristics, and residential classification.
panyioremp oyee-to-employee communlcatlon, ewert anof&s reasonable to suggest that usage of computer and commu-
in four use the Internet to contact clients, prospects, or bus'n?ﬁéation technologies would differ based on all of the above

8Both perceived ease of use and perceived usefulness have been shown Igggors (See Fig. 1)' For example’ a latest survey of Internet

significantly correlated with self-reported frequency of systems usage [1], [1BCCESS by American adults found that: 1) 3.7% are online; 2)
[20]. 67% are men who make between $25 000 and $75 000 a year;

®Richness in a medium depends on a number of factors including the B) more than half of American adults users of the Internet were

teractive nature of feedback, channel type, and personal quality of the sou u 0 ; - .
Face-to-face and telephone communications are information-rich channels‘gg-tween ages of 18-34 and 25% were in the 35-44 age bracket;

cause they can convey a wide variety of social cues to the listener [70]. EI4 5.8 million had direct access to global computer network;
tronic media, such as e-mail, fax, and mail services are not considered rich ch@nd 5) 3.9 million subscribed to commercial online services,

nels because they are limited to verbatim information. In addition, uncertai : . .
and ambiguity have been identified as principle factors in predicting me%gl(:h as America Online, CompuServe, and Prodigy [32].

usage. Individuals are expected to match the task information requirements thBerefore, this leads us to our first set of research hypotheses.

depend on its uncertainty and its ambiguity to the information richness of the Pla) There is a significant difference in present usage of
media. This suggests that telephone communication is more appropriate for a

task with high uncertainty and ambiguity (such as conflict resolution), and elec- ~ COMputer and communication technologies at home and
tronic mail is more appropriate for tasks with low uncertainty and ambiguity outside home by telecommuters’ background character-
(such as simple information exchange). istics

10Media like face-to-face meetings and telephone have been found to be higi? : — : ;
in social presence, whereas media like e-mail and fax have been found to b 1b) There is a S|gn|f|cant differences in plarmEd usage of

relatively low in social presence [23]. For interpersonally involving and sen- computer and communication technologies at home and
sitive tasks, e.g., conflict resolution, media with high social presence, like the out side home by telecommuters’ background character-
telephone, are selected, however for a less sensitive task, e.g., information ex- istics

change, the social presence of the medium is not as important as its efficiency )
[60], [66], [71]. For efficiency purposes only, e-mail or fax should be used. Be- Both business and nonbusiness owners can be telecommuters.

side ease of use and task characteristics, an external factor such as cultu;g EﬁJsiness owner is a telecommuter if he or she works remotely
also shown to play an important role in predisposition toward and selection

electronic communication media [72]. ffom central offices or production facilities located either in
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Fig. 1. A model of computer and communication technologies’ usage by telecommuters.

an urban, suburban, or rural area. A nonbusiness owner if@nes than nonbusiness owners, and their frequency of usage
telecommuter if he or she works remotely from central officaa turn might also be greater. Therefore, it is plausible to expect
or production facilities located either in an urban, suburban, differences in technology usage based on the residential clas-
rural area, e.g., a university faculty member working for a unsification. These expectations leads us to third set of research
versity from his or her place of residence. The difference, holwypotheses.

ever, is that one owns the business for which he or she works ang3a) There is a significant difference in present usage of
the other does not. Telecommuters’ employment characteristics  computer and communication technologies at home and
can provide insights into the frequency of usage of technologies.  outside home by telecommuters’ place of main residence.
A recent report suggests business-oriented e-mail services, sugh3b) There is a significant difference in planned usage of
as AT&T Mail, MCI Mail, and Sprint Mail, without the bells computer and communication technologies at home and
and whistles of commercial online services, could grow as much  outside home by telecommuters’ place of main residence.
as 20% this year. Such services offer better security than therne U.s. Bureau of Labor Statistics estimates that approx-
Internet and more reliability than commercial online—consum%atew 30% of the U.S. workforce spends an average of 6-8
services [80]. Furthermore, a Gallup pollsrtune 500com-  py her week telecommuting. In information-intensive industries
panies found that fax charges account for 40% of the averagg, as insurance, banking, and transportation, however, this
company’s $34 million phone bill in 1994, with each corporatgverage ranges from 30 to 40 h per week [68]. Approximately
location now reporting about 27 fax machines, up from 19 lasg miliion nonfarm employees were engaged in some work at
year. Similarly, the National Association of Purchasing Markome as part of their primary job in May 1991, representing
agementreports that 75% of its members use fax machines mpgesos of those at work. More than 60% of those who worked
frgquently than e-mail when purchasing goods [79]. Thereforg, nome were simply “taking some work home from the office”
this leads to our second set of research hypotheses. and were not paid specifically for that. Of those who were paid,

P2a) There is a significant difference in present usage &f were self-employed, only about half worked at home for 8 h

computer and communication technologies at home asgimore per week [13]. The projected total number (in millions)
outside home by telecommuters’ employment characteind percentage of people in several key occupational categories
istics. who spend 20% or more of their time away from their desk or

P2b) There is a significant differences in planned usage igimediate work areas are 27.3 (74%); the distribution in the

computer and communication technologies at home aggtegories are: technical professionals 7.1 (75%); nontechnical
outside home by telecommuters’ employment charactgjrofessionals 14.4 (74%); owners 2.4 (75%); and managers 3.4
istics. (72%) [77].

The place of main residence is expected to play a major rolelnformation workers are more likely to have tasks that could
in technology usage. Geographically dispersed telecommutbes performed away from the office. Currently, information
may use certain technologies more. Business owners are moagkers are generally estimated as being 50% or more of the
likely to use computer and communication technologies at théabor force. A latest survey of Internet access by American
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adults found that the most common jobs listed for those wimounications technologies infrastructure. The focus groups were
had access to online world was sales at 19%, followed lgked to add, delete, or combine communications technologies
engineering at 15%. The next three job functions, 29% totdtom a list of representative technologies as they deemed nec-
were information managers, administration, and research asg$ary to arrive at a set of representative technologies. A set of
development [32]. Therefore, it is expected that usage séven technologies was used in the final questionnaire. These
computer and communication technologies varies significantyere computer, modem, fax machine, electronic mail, credit
based on telecommuters’ occupation characteristics. This leadsd verification machine, multiple telephone lines, and com-
us to our forth set of research hypotheses. puter information network (e.g., Prodigy, CompuServe). Details

P4a) There is a significant difference in present usage @pout each focus group are discussed elsewhere [25].
computer and communication technologies at home and . .
outside home based on the telecommuters’ occupation: " Survey Population and Sample Selection
P4b) There is a significant difference in planned usage of The questionnaire contained several questions regarding
computer and communication technologies at home atglecommuters’: 1) background characteristics; 2) employment
outside home based on the telecommuters’ occupatiorcharacteristics; 3) residential classification; 4) occupation
characteristics; and 5) present, planned, and hours-per-week
IV. RESEARCHMETHODOLOGY usage of seven technologies at home and outside the home.

. , T _ ) Respondents were asked to choose the appropriate category
In this section we will discuss: 1) the design of the SUVeghonse that best described their characteristics. Further,

instrument; _2) survey population and sample selection; and;R) telecommuters’ technologies usage was measured by a
data analysis and the results. five-point scale (1 = never, 5 = always). The hours-per-week
o usage was provided by the telecommuters.

A. Designing the Instrument For sample selection, the databases of a regional phone com-

The telecommuting market primarily consists of three catgany were separated into two: residential customers and busi-
gories: those who are self-employed, those who are employ&ess customers. Each database was separately randomized. The
of a firm and work from their homes, and those who take woitkvo populations from which the samples were selected were
home. To accomplish the objectives of the study, analyses wegsidential and business customers with one or two lines in the
performed on many levels. Focus groups were used as the ptiS. southern states. The residential database contained 706 481
mary sources of information for designing the survey instriiecords and the business database 55 006 records. Two samples
ment. They were used to gather qualitative data and to bet&r1500 records were selected from each database separately.
understand the market for the new computer and communiddie respondents consist of 152 business owners and 172 non-
tions technologies and its issues. Therefore, the selection of fusiness owners.
participants for these focus groups was extremely important. In Table |, we present descriptive statistics for the

There were three focus groups. The first two consisted of répeurs-per-week business activities performed from home
resentatives of a major regional phone company, and the thir@sed on telecommuters’ background, employment, residence,
was primarily comprised of persons who owned small bugid occupation characteristics. The number of hours-per-week
nesses, some of whom ran it from their home. The repres¢i$age was an approximation reported by telecommuters.
tatives of a major regional phone company were chosen for thee number of hours per week spent on business activities
first two focus groups because: 1) we thought they were the besntained a good deal of variability. This is evidenced by an
sources of information regarding what present customers degik@mination of the median values, which indicates that over
and 2) we wanted to overcome the myopic view that our partidialf the telecommuters typically spend anywhere from 2 to 6 h
pants might have had about innovation [4]. Bennett and Coopesr week on business activities at home. On the other hand, if
[4] suggested that consumers verbalize their wants and needs examine the means, we see that they range from an average
but they tend to talk in terms of the familiar, i.e., what is arounaf 5.8-14.7 h per week. Moreover, the standard deviations
them at a particular moment. Managers, therefore, learn odle quite large as well. Nonetheless, if we rank order our
about the familiar needs of consumers expressed in consumégigcommuters in terms of who spends the most time per week
own terms for a particular point in time. The consumers’ viewdn business activities from home, we find some interesting
are limited in three ways: 1) consumers’ perceptions of thdiesults. It would appear that business owners spend the most
needs are restricted to the familiar, to items consumers to whigne, typically 14.7 h per week, and nonbusiness owners spend
can relate, and a true innovation is very often out of the scoflee least amount of time (typically 5.8 h). In fact, they spend
of the normal experience of the consumer; 2) consumers’ abilgignificantly more time# = 5.32, p = .000) than nonbusiness
to express these needs, to verbalize what they want, particulayners. The hours-per-week ranged from zero to ninety for the
when they do not know what is technologically feasible is limbusiness owners as compared to an upper limit of seventy hours
ited; and 3) because of the dynamic nature of these exprestgdonbusiness owners.
needs, they may well have changed by the time the new product )
is designed, tested, and manufactured. C. Data Analysis

By working with the focus groups we tried to gain as much in- The data analyses were applied in four phases. The four
formation as possible regarding potential customer perceptiartsracteristics of interest, i.e., telecommuters’ background, em-
of the advantages and disadvantages of having the new cgioyment, residential and occupation characteristics, are used
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TABLE |
DESCRIPTIVE STATISTICS AND TESTS OFSIGNIFICANCE FOR THENUMBERS OFHOURS PER-WEEK BUSINESSACTIVITIES ARE PERFORMED FROMHOME BY
TELECOMMUTERS' BACKGROUND, EMPLOYMENT, RESIDENCE AND OCCUPATION CHARACTERISTICS

Number Number of t-value/ F
. Mean | Median | St. Dev. Hours Probability
in Sample value
Range
EDUCATION 0.57 0.567
Some C°"eg8’5g's' grad, etc. 165 11.194 4 16.089 | 0<=hrs <=70
Undergraduate _ _
Masters & Ph.D. (E2) 198 10.242 4 15.495 0<= hrs <=90
AGE -0.7 0.487
44 years & younger (Al) 179 10.05 3 15.154 0<= hrs <=84
45 years & older (A2) 184 11.201 5 16.351 0<= hrs <=90
SEX -0.58 0.56
Females (F) 111 9.883 3 14.643 0 <= hrs <= 65
Males (M) 252 10.933 4 16.26 0 <= hrs <= 90
INCOME -1.57 0.118
50K and less (I1) 237 9.435 4 14.213 0<=hrs<= 84
More than 50 K (I12) 101 12.267 5 17.339 0<=hrs<= 80
EMPLOYMENT 532 %
Business Owners (BO) 152 14.704 6 19.217 0 <= hrs <= 90
Non-business Owners (NBO) 168 5.827 2 9.418 0 <= hrs <= 70
RESIDENCE 0.4236 0.655
Urban (U) 59 8.983 2 15.049 0<=hrs<=84
Suburban (S) 204 11.103 4 16.714 0 <= hrs <= 90
Rural (R) 103 10.379 5 14.084 0 <= hrs <= 70
OCCUPATION 133 0.2633
Cons’tructmn(&(.iI 1l\;lanufac:turmg 41 11634 4 17 0 <= hrs <= 90
Wholesale & Retail (G2) 51 10.549 4 15.089 0 <= hrs <= 65
Transportation, Finance _ _
Real Estate, Services (G3) 161 13.36 5 18.425 0<=hrs<=84
Agriculture _ _
Mining & Others (G4) 61 8.623 4 10259 | 0 <=hrs <=40

as exogenous determinants of the present and planned usagwedictor variables. Any qualitative variable withcategories
computer and communication technologies at home and outsgdm be represented &s- 1 dummy variable$2
home in a series of regression models. A series of multipleTable Il shows the determinants of telecommuters’ present
regression models were constructed to explore the significanmage of technologies at home. The models explain 3%—9% of
and explanatory power of each of these characteristics. the variability in usage, and thé-ratios indicate that all models,
except the one developed for credit card verification, were sta-
D. Regression Models—Exogenous Determinants of Usagedtically significant at the 0.05 level. These results suggest that
Computer and Communication Technologies the models contribute useful information for the prediction of
The primary focus of these models is to provide a means iechnology usage.

assessing the nature of the relationship between the predictorBesults on the telecommuters’ background characteristics
(determinants) and each of the dependent varigblEse de- show that telecommuters with an undergraduate, Master’s, or
pendent variables for each model represent telecommuters’PH.D. degree report significantly higher usage of computers,
present usage (at home and outside the home) and 2) planfmgglems, and electronic mail than those without a degree. This
usage (at home and outside the home) of computer and cdngy be attributable to the exposure, necessity, and expectations
munication technologies. The independent variables are qualfei-these technologies that often times are involved in obtaining
tive, with two or more categories. We used a set of dichotomous,_ . . . , .

. . or example, in measuring the impact of telecommuters’ age with a qual-
variables, known as dummy variables, that act as replacemgfite variable with two categories, we create two dummy variablsisgnd

A2) that make the model function

11t was not our intent to propose and test theoretical propositions about the in-
terrelationships among variables in a multivariate setting. That said, our models
should be viewed as a guide that allowed the researchers to assess the relative )
strengths of each determinant variable included in explaining the usage of com- A2 =1, ifage > 45; elseA2 = 0.
puter and communication technologies. Our models are recursive insofar as it
is assumed that reciprocal causation in the form of causal feedback loops dBeth variablesA1 and A2 are not necessary because wh&h equals zero,
not exist. Although this assumption may not be totally justified, causal feedbaagge must be by definition 45 years or older. Thus, we include only one of the
loops have not yet been demonstrated empirically in the literature. Thereforariables @1 or A2) to test the effect of the telecommuters age on usage of
regression models are developed to evaluate the determinants of telecommutecsinologies. Correspondingly, for all determinant variables with two or more
present and planned usage of technologies at home and outside the home.levels, we omit the first category.

Al =1, ifage < 45; elseAl =0
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TABLE I
DETERMINANTS OF TELECOMMUTERS' PRESENTUSAGE OF TECHNOLOGIES ATHOME

Con‘\(pluter Mt‘){dzem l;?; Electronic Mail 522’:;:;:: Mult}_];l:els’hone Computr::t:::)f :l?m tion
Ys Y6 Y7
1.4995 8065 1.129 7168 1.0293 1.5157 9859
Intercept 5417 4.5089 .088 6.435 18.082 5.703 6.987
(.000) (.000) (.000) (.000) (.000) (.000) (.000)
EDUCATION
E2 [.057] [.25] 067
Undergarduate [992] [.450] 1.181
Masters & Ph.D. (3218) (6526) (.2386)
AGE
a2 [-003] 090 [-001} 027
067 1.645 026 368
45 years & older (F9465]) (.1008) (F979(}) 7132
SEX
M [-015] 001 [.059] [-011] [-.104] [.057] 062
Males (2991 .027 [1.113] [.208] [1.888] 11.078] 1.143
(.7649) (9784) (.2665) (.8357) (.0600) (.2820) (.2537)
INCOME
2 464 99 40 (223 [as7 s
More than 50 k (.1440) (.8472) (.1813) (sz35]) (F3758]) (4084)
EMPLOYMENT
[.021) 115 019
Nonbusi et [370) 1955 313
(.7119) (.0514) (.7543)
RESIDENCE
s 057 088 021
Suburban 794 1223 292
(.4279) (.2222) (.7704)
R 097 .060 030 089 041 046 [.031]
Rural 1.088 839 418 1.235 545 635 [432]
2772 (.4020) (.6761) (2177 (.5860) (.5259) (6661)
OCCUPATION
o i 193 s 519 267 {076 oo
Wholesale & Retail (.8332) (.2335) (.6782) (.1298) (.4439) (F9394]) (:9200)
G3 072 047 081 111 086 092 072
Transportation, Finance 1.080 703 1.200 (1646 1.228 1378 1.055
Real Estate, Services (.280) (.4827 (:2308) (.1008) (:2203) (.1692) (:2920)
G4 [-011] [054] 056 034 082 056 [-046]
Agriculture [-183] [-892] 900 558 1.290 909 [750]
Mining & Others (.8546) (3730) (.3686) (.5771) (.1981) (3641) 4535
Adi. R2 0.0578 0.0628 0.03228 0.09413 0.0073 0.045 0.0273
S (error) 1.35 0.8717 0.677 0.5335 0.272 1.309 0.6809
F Ratio 322 3.388 2174 3.491 0.748 2.865 1.98334
(Prob.) 0.0006 0.0003 0.0189 0.0002 0.6785 0.0019 0.0343
Notes:
(1) Y1 to Y7 represent present usage of computer and communication technologies at home  (3) Bold results are siginificant at p<= .05 levels
(2) the three values in each cell are beta coefficient, t-value and probability respectively (4) Negative numbers are in bracketts

a college education. Differences in usage of technologies baseéinally, the results in Table Il suggest that gender and occupa-
on the telecommuters’ age were apparent. Telecommuterstiéhal characteristics were not significant determinants of usage
years and older use fax machines, electronic mail, and multigietechnologies at home. It is clear that male telecommuters
phone lines significantly more often than telecommuters legsage of technologies was not significantly different from that of
than 45 years of age. We would have suspected that younfgmale telecommuters, and none of the three occupation groups
telecommuters (less than 45 years of age) would be matiéfered significantly in usage from the construction and man-
receptive to using computer information networks, but thigfacturing telecommuters. Additionally, no significant determi-
was not the case. The telecommuters’ annual income hadremts were found for predicting the present usage of credit card
impact on usage of certain technologies. Telecommuters witérification machines or computer information networks.
an income of more than $50000 use modems significantlyln Table Ill, we summarize regression models developed
more often than those with $50 000 and less income. to identify determinants of telecommuters’ planned usage of
Results on the telecommuters’ employment characteristiexhnologies at home. Overall, the proportion of variability in
show a significantly lower usage of computers, fax machingdanned usage explained by these models is between 3% and
and multiple phone lines among nonbusiness owners relativelt). Although, the determinants explain a moderate amount
business owners. of variability in planned usage, the adequacy of the models is
The telecommuters residence emerges as a significant deseipported by significank’ ratios.
minant of computer, modem, and multiple phone line usage.Examining the telecommuters background characteristics, it
Specifically, we find that telecommuters in the suburbs use thed®wws a somewhat similar finding to those noticed in Table Il,
technologies significantly more frequently than urban telecomith one exception. No significant difference for gender was
muters. This is a reasonable finding, because one would expiecind for present usage of technologies at home, however, for
that the isolation and distance of suburban telecommuters frptanned usage we find that male telecommuters (compared to
their employers and/or customers would cause themto rely méeenales) plan significantly less use of computers, modems,
heavily on these technologies as their means of contact.  electronic mail, credit card verification, multiple phone lines,
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TABLE Il
DETERMINANTS OF TELECOMMUTERS’ PLANNED USAGE OF TECHNOLOGIES ATHOME

Computer Modem Fax Electronic Mail Credit Card Verification Multiple Phone Lines Comp u;f g Ir{xfol:-m ation
Y1 Y2 Y3 Y4 Ys Y6 o
2.406 1.245 1.383 090451 1.3349 19538 1.606
Intercept 8237 5.547 6.783 5.284 13.267 7219 7.564
(.0000) (.000) (.0000) (.000) (.000) (.000) (.000)
EDUCATION
E2 065 098 [.108] (025 064
Undergarduate 1.201 1.697 [1.865] [435] 1.128
Masters & Ph.D. (.2306) (.0906) (.0631) (6642) (.2600)
AGE
P 029 054 061 055 [.015]
524 986 1.120 969 [.267]
45 & old
years & older (.6006) (.3249) (2634) (3334) (.7899)
SEX
067]
M [
[1.293]
Males (.1968)
INCOME
2 [.007] 039 100 [.035] 016 054
[136] 752 1.811 [.630] 291 982
More than 50 k 8922 (4525) (0711 (.5293) (7715) (3268)
EMPLOYMENT
| o ) =
Non-business Owners (.1380) (.7702) (3651) (.0854) (0387)
RESIDENCE
131 [141] 033 076
1.770 [1.862] 446 1.029
Suburb:
uburban (.0776) (.0635) (.6561) (3044)
N 073 049 123 1103 1073] [.014] 1.073]
Rural 986 669 1.703 1372 [957) [.196] [.983]
(3247) (.5042) (.0896) (1710) (3392) (.8449) (:3262)
OCCUPATION
@ [.009] 003 1.023] 074 057 [-067) 1.005)
. 154] 053 [377] L1183 866 [1.036] [.089]
Wholesale & Retail [
olesale & Retal (.8775) (9577) (.7067) (.2642) (3872) (3010) (.9295)
G3 062 020 072 017 073) 049 036
Transportation, Finance 910 298 1.085 237 1.028 722 517
Real Estate, Services (3635) (.7660) (:2785) (.8130) (:3047) (4706) (.6055)
G4 035 014 010 019 088 045 [077)
Agriculture 560 230 174 301 1.373 714 [118]
Mining & Others (.5759) (.8181) (.8623) (.7636) (1707) (.4759) (.9060)
Adj.R2 0.0523 0.11 0.095 0.04795 0.03697 0.05252 0.03046
S (error) 13871 1.045 0.96777 0.79338 0.46466 1.28209 0.99478
F Ratio 2.87025 4.0145 462017 2.6596 227458 2.83493 2.06843
Notes: (Prob.) 0.0019 0000 0000 0.004 0.0139 0.0022 0.0265
(1) Y1 to Y7 represent planned usage of computer and communication technologies at home  (3) Bold results are siginificant at p<= .05 levels
(2) The three values in each cell are beta coefficient, t-value and probability respectively (4) Negative numbers are in bracketts

and computer information networks. Telecommuters witlhe occupation characteristics of the telecommuter has no
undergraduate, Master's, or Ph.D. degrees intend to uwsgnificant bearing on the planned usage and present usage of
computers and modems significantly more often than thosehnologies at home.

telecommuters with less formal education. Planned usage offable IV shows the determinants of the present usage of these
electronic mail and multiple phone lines was significantlyechnologies outside the home. The proportion of variability in
higher among telecommuters 45 years and older as compgpegsent usage of technologies outside the home, which is ex-
to those under 45. Telecommuters with incomes of more thplained by the determinants, is about 8%—-16% and the adequacy
$50 000 propose that they will use modems significantly moa# the models is supported Hy ratios that are significant at the
than those telecommuters with incomes less than this. less than or equal 0.05 level.

Results on telecommuters’ employment characteristics showlable IV shows that telecommuters with a college educa-
that nonbusiness owners will plan to use fax machines atidn report significantly higher usage of computers as compared
multiple phone lines significantly less than a business ownéo. those with only a high school education. Furthermore, they
The outlook pertaining to the usage of modems, fax machin@sesently use fax machines outside their home more often as
and electronic mail is that these technologies will be useekell. The telecommuters’ age is a significant determinant of
more regularly by suburban, as compared to urban and rultside home usage of fax machines, electronic mail, multiple
telecommuters. Electronic mail certainly becomes a valuakdbone lines and computer information networks. Specifically,
technology for telecommuting. The intent to use it morasage of these technologies is higher among the 45 years of
frequently is not surprising, since electronic mail facilitateage and older telecommuter than those less than 45. Also the
communication between geographically dispersed colleaguesults show that males presently use computers and multiple
and, conversely, may permit someone to work effectively phone lines significantly less than females. Interestingly, the
home instead of at the office. This finding is in consonandelecommuters’ income had no significant effect on usage of any
with Kriebel and Strong [43], who found a high correlatiorof the technologies outside home, whereas the telecommuters’
between telecommuting and electronic mail usage. Finalgmployment characteristics significantly influenced the usage
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TABLE IV

DETERMINANTS OF TELECOMMUTERS’ PRESENTUSAGE OF TECHNOLOGIESOUTSIDE HOME

Computer Modem Fax Electronic Mail Credit Card Verification Multiple Phone Lines Computer Information Network
Y1 Y2 Y3 Y4 Y5 ¥6 Y7
1.8714 1432356 1.475362 1.063299 1.559499 2485253 814584
Intercept 4343 4.134 4.083 3231 5.960 5206 2.866
(.0000) (0001) (.0001) (.0015) (.0000) (.0000) (.0047)
EDUCATION
E2 121 115 065 017 056
Undergarduate 1.576 1.521 874 234 43
Masters & PhD. (.1168) (.1301) (.3835) (.8152) (4584)
AGE
a2 034 141 1139}
477 1.853 1.861
45 years & older (.6338) (0655) E.06451
SEX.
M 1102) [127] [.033] [.035] 1,035}
Males [1.430] [1.839] [476] [:496] [.506)
(.1545) (.0676) (.6348) (6203) (6135)
INCOME
2 0% L) Lson 27 {o43] Lo {246]
More than 50 k (2937) (Fssn]) (F5513]) (.7829) (FSZI 1]) (F5449]) (Fsos:s])
EMPLOYMENT
NBO
Non-business Owners
RESIDENCE
[o11] 1.050] 059 [.004] 1142] Lo18] 050
Suburban [117] [:495] 614 [.049) [1.484] [.189] 508
(9072) (.6210) (.5397) (.9606) (.1397) (.8501) (6123)
R [-139] 005 1.070) [.052]
Rural [1.457] 056 [718] [.525]
(.1469) (9552) (4734) (.0006)
OCCUPATION
o Sat 570 244 {252]
Wholesale & Retail (.5891) (F71 1:!) (2151) (¥77043)
G3 101 121 019 002 174
Transportation, Finance 1.097 1358 210 1.017 1.950
Real Estate, Services (2741) (.1761) (:8341) (3106) (.0528) =
G4 1059] [.145] L116] 1.075] [.090] [.030] 1,070}
Agriculture [715] 1.641] [1.367] 862] [1.039] 361) [.811]
Mining & Others (.1025) (1733) (:3900) (3002) (.7183) (4185)
Adi. R2 0.16187 0.06167 0.12552 0.08247 0.09556 0.1228 0.08966
S (error) 1.51877 122122 12735 1.15983 0.9207 1.68261 1.00175
F Ratio 463097 223556 3.69859 2.68972 298626 363193 285163
(Prob,) (_000) (0.0177) (_0002) (L0043) (0017) (L0002) (_0026)

Notes:
(1) Y1 to Y7 represent present usage of computer and communication technologies outside home
(2) The three values in each cell are beta coefficient, t-value and probability respectively

(3) Bold results are siginificant at p<= .05 levels
(4) Negative numbers are in bracketts

of all technologies except credit card verification. The nonbusi- Table V shows the determinant of planned usage of technolo-
ness owner reported significantly higher usage of these tedies outside the home. The model explained 7%—23% of the
nologies outside their home than business owners. Althoughriation in usage, and the adequacy of the models is further
suburban telecommuters tended to use many of the technologigisstantiated by ratios that are significant at less than or equal
less than telecommuters in urban areas, it was not significardlys.
less. This is in sharp contrast to the results observed for presenthe finding suggests that telecommuters with college degrees
and planned usage of technologies at home where we obsemrsel computers, modems, fax machines, and electronic mail sig-
that several technologies were used significantly more by therificantly more than telecommuters who do not have a degree.
as compared to urban telecommuters. We did, however, obsdruethermore, a significantly higher usage of electronic mail and
that rural telecommuters’ usage of credit card verification maredit card verification machines were discovered by telecom-
chines was significantly less than that by urban telecommutensuters 45 years and older in contrast to those less than 45 years
This result was not found for the present and planned usageobége. We noticed that male telecommuters use the technologies
this technology at home. much less than females. In fact, they use computers, modems,
Lastly, the telecommuters’ occupations had an impact @md multiple phone lines significantly less than females. The in-
usage outside the home for some technologies, a finding moime of the telecommuter was not a significant determinant of
observed for either present or planned usage of technologiasnned technology usage outside the home.
at home. Telecommuters in the wholesale and retail industry,The telecommuters’ residence was an effective determinant
as compared to those in the construction and manufacturisigplanned usage for computers, modems, fax machines, elec-
industry, reported a significantly higher usage of credit catdonic mail, and computer information networks. The results
verification machines. Likewise, telecommuters in the transuggest that the nonbusiness owner will use these technologies
portation, finance, real estate, or services industries were usmgside their home significantly more than the business owner.
computers and computer information networks significantlyhis finding is contrary to our results observed in Tables Il and
more than those in the manufacturing and construction sectdif. where the nonbusiness owner used these technologies at
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TABLE V
DETERMINANTS OF TELECOMMUTERS PLANNED USAGE OF TECHNOLOGIESOUTSIDE OF HOME

Computer Modem Fax Electronic Mail Credit Card Verification Multiple Phone Lines Computer Information Network
Y1 Y2 Y3 Y4 Y5 Y6 Y7
17712 1263414 1.318309 1.060609 1.494970 2161972 781696
Intercept 4338 3.502 3615 3.046 5.572 4.586) 2313
(.0000) (.0006) (.0004) (.0027) (.0000) (.0000) (.0218)
EDUCATION
E2 .083 024 025
Undergarduate 1.093 .336 334
Masters & Ph.D. (.2759) (.7370) (.7386)
AGE
A2 118 122 129 .140 .106
1.721 1.660 1.778 1913 1423
45 years & older (.0869) (.0987) (0771) (0574) (1565)
SEX
M [131) [.126) [.048] 1.074]
Males [1.911] [1.1802] [679] [1.066]
(.0576) (.0732) (4977) (.2879)
INCOME
N .102 700 051 037 [.109] 006 042
1.533 1.397 723 576 [1.475] 095 .586
More than 50 k (1270) (.1642) (4705) (.6063) (.1419) (9242) (.5588)
EMPLOYMENT
] o
Non-business Owners (1.2185) (1172)
RESIDENCE
s 127 167 190 091 162
1.403 (1.716) 2652 916 1.678
Suburban (.1624) (.0878) (.0087) (3609) (.0957)
R [.014] 052 . 094 [.061] [:005]
Rural [.164] (.537 583 961 1617} [051]
(.8700) (.5918) (.5608) (3377) (.5384) (.9590)
OCCUPATION
G2 [.040] [-025] [037]
. [.479} [.306] [.436]
Wholesale & Retail (6325 (759) (6631)
G3 041 045 [041] 090 129
Transportation, Finance 457 575 [-466] 992 1.460
Real Estate, Services (.6479) (.6071) (.6417) (3224) (.1461)
G4 [.052] [117] [144] [.110] [:041] .008
Agriculture [.662] [1.383) [1.712] [1.281] [470] 099
Mining & Others (.5090) (.1684) (.0886) (.2017) (.6391) (9213)
Adj. R2 0.2378 0.12755 0.14479 0.10701 0.07548 0.13618 0.1001
S (error) 1.43898 1.27147 1.28545 1.22736 0.9559 1.6615 1.19092
F Ratio 6.86553 3.74839 4.18283 3.25277 2.53499 3.96375 3.09112
(Prob.) (. 0000) (. 0001) 0. 000 (. 00707 0070 . 0001 0012
Notes: ) ( ) ( ) ( )
(1) Y1 to Y7 represent planned usage of computer and communication technologies outside home  (3) Bold results are siginificant at p<=.05 levels
(2) The three values in each cell are beta coefficient, t-value and probability respectively (4) Negative numbers are in bracketts

their home, significantly less than the business owners. Furthéfe examined four background characteristics of the telecom-
the present and planned usage (outside the home) of electranidgers education, age, sex, and income. The results show
mail and fax machines is significantly more by nonbusineslat the telecommuters’ education level is a significant de-
owners than business owners. Also, suburban telecommutersninant for usage of computers, modems, electronic mail,
working outside their home planned to use fax machines aadd fax machines. The telecommuters’ age was not a signif-
computer information networks significantly more than urbaicant predictor of usage of computers and modems. It was,
telecommuters. however, a significant predictor for the usage of the rest of
The results on telecommuters’ occupations show thite technologies: fax, electronic mail, multiple phone lines,
telecommuters in the wholesale and retail industries plan ¢computer information network, and credit card verification
use credit card verification machines significantly more thamachines. The telecommuters’ gender was a significant pre-
telecommuters in manufacturing and construction. The plannéidtor for present/planned usage of some technologies outside
usage of computers and computer information networks tlee home. Although the telecommuters’ gender was the only
significantly higher among telecommuters in transportatiooharacteristic that was not a significant predictor for present
finance, real estate, and services, as compared specificabpge of any of the technologies at home, it was however, a
to manufacturing and construction industries. This findingignificant predictor for planned usage of some technologies
appears consistent for industries that are highly informati@ home. The telecommuters’ income was only a significant
intensive. predictor for present and planned usage of a modem at home.
Our second hypothesis, P2), was fully supported. We found
that telecommuters’ employment was a significant predictor
for present and planned usage of some technologies, both at
Table VI shows the overall summary of the significant dehiome and outside the home. The nonbusiness owners’ at-home
terminants given in Tables I[I-V. This summary shows tharesent and planned usage of computer, fax, and multiple phone
our hypothesis P1) was partially supported by the result;ies was significantly lower than that of business owners.

V. SUMMARY AND CONCLUSION
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TABLE VI
SUMMARY OF SIGNIFICANT DETERMINANTS OF TECHNOLOGY USAGE
Present usage Planned usage Present usage Planned usage
at home at home ide home outside home
EDUCATION
Some College, H.S. grad, etc. (E1)
Undergraduate Computer, Modem, Computer, Modem, Fax,
Masters & Ph.D. (E2) Electronic mail Computer,Modem Computer, Fax Electronic Mail
AGE
44 vears & younger (A1)
. . Fax, Electronic Mail, Multiple . ; .
45 years & older (A2) f; X, .Electromc Mall’ Electronic Mail, Multiple Phone Lines Phone Lines, Computer Electronic N.Iall’ (?redlt Card
ultiple Phone Lines . Verification
Information Network
SEX
Females (F)
[Computer], [Modem], [Electronic Mail],
Males (M) [Credit Card Verification], [Multiple [Computer], [Multiple Phone [Computer], [Modem]}, [Multiple
Phone Lines], [Computer Information Lines] Phone Line]
Network]
INCOME
50K and less (I1)
More than 50 K (I2) Modem Modem
EMPLOYMENT
Business Owners (BO)
Computer, Modem, Fax, Computers, Modem, Fax,
Non-business Owners (NBO) [Co.m puter], [Fa?(], {Fax], [Multiple Phone Lines] Electromf: Mail, Multiple Electronic Mail, Computer
[Multiple Phone Lines] Phone Lines, Computer .
. Information Network
Information Network
RESIDENCE
Urban (U)
Computer, Modem, . . Fax, Electronic Mail, Computer
Suburban (3) Multiple Phone Lines Modem, Fax, Electronic Mail Information Networkp
Electronic Mail, Credit Card
Rural (®) Verification
OCCUPATION
Construction & Manufacturing (G1)
Wholesale & Retail (G2) Credit Card Verification Credit Card Verification
Transportation, Finance Computer, Computer Computer, Computer Information
Real Estate, Services (G3) Information Network Network
Agriculture
Mining & Others (G4)

Notes:
(1) Technologies in brackets indicate a significantly lower usage by that group
(2) For all determinants, the first category is the omitted category

However, nonbusiness owners’ outside the home present @nely are in college. Further, for companies which offer telecom-
planned usage of computer, modem, fax, electronic mail, anmiting to their employees, it is important to improve the se-
computer information network was significantly greater thacurity since the usage of these technologies is highest among
business owners. college graduates, and they are more likely to have the knowl-
The results also partially support hypothesis P3). Thatlge and ability to violate the security. In addition, since the
is, the telecommuters’ residence was a significant predictolanned at-home usage of some technologies, such as computer
for present/planned usage of some technologies at hoared computer information network, are significantly lower for
and outside the home. Suburban telecommuters indicatednales than it is for female telecommuters, the professional edu-
significantly higher present and planned usage of technologistion programs must focus more toward female telecommuters
at home than those residing in urban and rural areas. On thieo are working from home.
other hand, while present usage outside the home by suburbafihe study has also shown that an increasing number of
telecommuters was not significantly different from othetrelecommuters will perform business activities from their
telecommuters, the planned usage was. homes. Companies should offer more telecommuting options
Lastly, our results partially support hypothesis P4). That fer jobs that can easily be done from home. Moreover, by
the telecommuters’ occupation was only a significant predictoffering telecommuting options to employees, companies can
of the outside the home usage of computer, computer infornee viewed as more socially responsible by their employees.
tion network, and credit card verification machines. The resulif©ie managers of these companies must learn new ways to
indicate that the telecommuters’ occupations, however, had cmmbat the prevalent mistrust that telecommuters could be
effect on present or planned usage of technologies at home.as productive while unsupervised and to interact with those
_ ) o employees who work from their homes. Our results also in-
A. Discussion and Implications dicate the usage of computer, electronic mail, fax, and com-
Our results indicate that the telecommuters with college dedter information networks are significantly higher among
grees tend to have a higher usage of computer, electronic miglgcommuters living in suburban areas than those living in
and modems at home. This may be due to the fact that theseurban and rural areas. The supplier of these technologies
dividuals are exposed to these technologies as a necessity wéfesuld fine tune their marketing efforts to the special needs
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of the people in suburban areas. This study also helps fistinction among urban, suburban, and rural was self-re-
technology providers in better understanding the needs prted and may carry response errors. Future research may
their customers. Understanding such needs have been buoi#d on this study through replications in other states by
of the weakest areas in marketing of the telecommunicatiosing objective measures for the business and the residential
technologies [22]. For the technology providers, this studiyassification. Fourth, the analyses in this study were based
clarifies the special needs of urban, suburban, and rural cos responses by individual telecommuters and the data did
tomers and thus helps information technology providers focost take into consideration their association with a specific
their energies on those customers where the returns are sigiployer. Finally, in this study we did not collect data on
nificantly higher. number and type of computer classes the respondents might
For researchers, this paper has provided an empirical studyafe taken during their education. The extent to which they
large (375 business and residential) groups of telecommutdrave acquired computer skills may influence their usage of
This study has shown that some of the background, empl@emputer and communication technologies.
ment, residential, and occupational characteristics of telecomfuture research may collect data on jobs performed
muters are significant predictors for usage of computer and coby respondents. Besides the four factors addressed in
munication technologies. Most of the previous studies on detélnis research, i.e., telecommuters’ background, employ-
minants of microcomputer usage were conducted without canent, residential, and occupational characteristics, other
sideration for differences that may exist in background, emplofactors, such as telecommuters’ computer skill and task
ment, residential and occupational characteristics of the particharacteristics may be considered. Although in this study
pants in the studies (e.g., [33], [73]). Although such studies anee have separated the microcomputer usage from the
important in identifying factors that impact perceived and actuabage of communication technologies, future studies may
information technology usage, they are, however, lacking geiecus on the kinds of technologies used by telecommuters

eralization of the findings from the participants in the studider specific applications.

to the general population of interest. Further, empirical studies
on telecommuting and on the impact of usage of computer and
communication technologies on productivity of white collar em-
ployees should control for these characteristics. In addition, pre{1]
vious research has shown that the availability of an informa-
tion technology does not automatically guarantee its utilization ]
by employees [29]. Future research should investigate how can
managers motivate employees to telecommute in order to slash!

costs. [4]
B. Limitations and Future Research ES%
6

Kraut [35] argued that research on telecommuters’ char-[7]
acteristics requires a large sample, which is often beyond
the means of standard small-scale academic research. The]
results, therefore, must be treated with caution due to some[‘Q]
inherent limitations. First, the distinction between self-em-
ployed (business owners) and employee status is less clear
for telecommuters than for conventional workers, because of
employers’ practices and because of conflicting definitionélo]
administered by the Internal Revenue Service (IRS) and the
U.S. Department of Labor [19]. Several telecommuters weré!!]
unwilling to accept that they work at home because, in many
instances, they are a part of the underground economy and
fear revealing the existence of work that was not reportedf?]
to IRS. On the other hand, some respondents may fabricate
an at-home business or at-home work to acquire tax advanmt3s]
tages. Second, the data were collected from residential and
business customers of a regional phone company in the U.S.
southern states. This helped increase the internal validity of
the research by minimizing the effects of differences amongt!
states. However, this limited the generalizability of the re-|15
sults, especially since states within the United States may
differ with respect to traffic congestion, office/housing cost,
progress in telecommunication with respect to high-spee&m
transmission lines, multimedia technology, etc. Third, the
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