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Gender Differencesin Information Technology Usage:
A U.S.- Japan Comparison

Introduction

This study examines the relationship between gender, work and information
technology (IT) use in the United States and Japan. We view digital inequality¥s unequal
access and use of I T across demographic groups¥zas asocia phenomenon and argue that
understanding cross-country differencesin I T access and use requires a nuanced
understanding of social organizations and the institutional contextin which inequality is
generated.

Our general hypothesisisthat gender differencesin IT access and use—both at work
and at home—reflect gender differences in labor force participation andin types of jobs held.
We focus on the U.S. and Japan because I T iswidely used in both countries, but there are
notable differences between the two countries in institutions and social organizations. In
particular, Japan has larger gender differencesin wages, labor force participation, and
occupational distribution than the U.S. In addition, women in Japan are more likely to be
employed in “nonstandard” positions such as part-time jobs and self employment and to have
lower human capital investments relative to men than inthe U.S. These different social and
institutional contextsin Japan and the U.S. may lead to cross-country gender-related
differencesin IT use. Although several studies have examined whether there isagender gap
in computer and Internet use in the U.S., researchers have not examined the role of work in
any such gaps, either within the U.S. or in a cross-country framework.

Our study is motivated by previous studies that link I'T use and economic
advancement. AsIT has become more prevaent, computer literacy—broadly defined asthe
ability to use information technology and process informati on—has become an important
form of human capital that affects economic success (Levy and Murnane 1996; Reilly 1995).

Research has established a positive association between computer use and wages, although



the causal linkage is not clear (e.g., DiNardo and Pischke 1997; Krueger 1993, 2000). The
digital divide, or the separation of information have’ sfrom the have-not’s, has become a
serious concern because of its potential economic consequences (OECD 2001). In addition,
not having computer skillsleadsto socia exclusion aswell as economic penalties (Haisken-
DeNew and D’ Ambrosio 2003), making it important to identify groups that do not have
accessto IT. Thisstudy focuses on gender, using across-country analysisto explore therole
of work in the digital divide across the sexes.

The next section briefly surveys gender differencesin labor force outcomes and
patterns of IT usage in the U.S. and Japan. We then describe the data used hereto analyze IT
use and skillsin the two countries and explain the empirical methodology. The results
indicate that gender differencesin IT use and skills are considerably smaller in the U.S. than
in Japan and in many cases non-existent in the U.S. People not currently working tend to
have lower levelsof IT use and skillsin both countries regardless of gender, but working
women in Japan have lower levels of IT use and skillsthan working men, adifference that
generally does not occur inthe U.S. This suggests that employment status per se does not
play alargerolein the gender gap in Japan, but type of employment does. Wefind that the
preval ence of nonstandard employment among female workers in Japan accounts for much of

the gender gap in I T use and skillsin that country.

Background

By almost any measure, gender inequality is greater in Japan than in the U.S.
Statistics from the International Labour Office (ILO 2001) indicate that Japanese women are
lesslikely to bein the labor force than U.S. women, with less than 50% of women in Japanin
the labor force versus 60% in the U.S. When employed, Japanese women areless likely to be

in professional and technical positions than their U.S. counterparts; only 45% are professional



or technical workersin Japan versus 54% inthe U.S. The gender wage gap is aso more
pronounced in Japan than in the U.S,; the female-to-male earningsratio is 62 percent in the
U.S. compared with 44 percent in Japan. In addition, whereas women are currently more
likely than men to go to collegein the U.S,, the opposite istrue in Japan.

Doesthe greater gender inequality in the Japanese labor market trandate into
greater gender inequality in I'T access and use in Japan relative to the U.S.? There are severdl
reasons why this might be the case. First, because computer use at work contributes to
overall computer use rates, gender differencesin labor force participation may lead to gender
differencesin overall computer usage. In other words, people who do not work do not have
the opportunity to use acomputer at work, which may be reflected in overall usage statistics.
Because women are less likely to work than men, their rate of overall 1T use may be lower
than men’s|T use. We therefore investigate the role of employment statusin IT usage, such
asto what extent working affects the likelihood that an individual uses acomputer or the
Internet anywhere.

Further, differencesin employment status may lead to differencesin computer
usage at home. As people develop information literacy and familiarity with computers at
work, the costs of using a computer elsewhere fall because many computer skills gained at
work carry over to computer use at other locations. Thismay cause IT use at hometo be
higher among workersthan among non-workers, a possibility that we examine for both
Internet use and computer use more generally. I1n addition, the cross-country differencesin
employment suggest that gender differencesin computer use at homewill be smaller inthe
U.S. thanin Japan. We therefore examine, among other questions, whether the higher female
labor force participation rate in the U.S. trandates into a smaller gender gap in computer use

at home than in Japan.



Previous studies of digital inequality have focused on computer use at home, but
work islikely to be an important arenain which differencesin computer use may arise, So we
examine differencesin computer use at work as well as home and anywhere. Differencesin
the type of jobs held may lead to differencesin computer usage across genders. For example,
gender differencesin the fraction of workers employed in nonstandard jobs may contribute to
gender differencesin IT useif workersin nonstandard jobs are less likely to use computers.
Cross-country differencesin the types of positions held may lead to differences between the
U.S. and Japan in computer use at work across sexes. These differences may carry over to

computer use at home aswell.

Trends in Computer Use

Until recently, the proportion of households with computers was higher inthe U.S.
than in Japan. AsTable 1 indicates, the fraction of households with a computer was about 17
percentage points greater in the U.S. than in Japan as recently as 1998. In fact, diffusion of
computers in households in Japan remained lower thanin most OECD countries throughout
much of the 1990s (OECD 2000). Only after 2000 did computer penetration ratesin Japan
reach alevel comparabletothe U.S. Internet use in Japan aso lagged behind the U.S. during
the 1990s, reaching comparable rates only recently.

Differencesin the skills required to use computers and the costs of acquiring them
may contribute to these patterns. According to the Economic Planning Agency (EPA) of
Japan, computer and Internet penetration rates in Japan wereinitialy lower than in the U.S.
in part because of higher costs of hardware, software and tel ecommunication fees (EPA
2000).

The fact that computers and the Internet predominantly rely on the English language

also played arole in Japan’s slower adoption of IT. Over 90 percent of online content is in



English (OECD 2001), but relatively few Japanese speak English.! For example, a survey
conducted by the Recruit Works Institutein 2000 found that 77 percent of workers in the
Tokyo metropolitan area can barely speak English (Recruit Works Institute 2001). The fact
that English is still adistant foreign language in Japan is a significant handicap in the
adoption of computers and the Internet.” The sameis true forthe supply sideof IT.
Developers must make additional investments in hardware and software in order to make
their products compatible with the non-Roman alphabet languages of Asia. Thisisbelieved
to be one of the key reasons why Internet applications and e-commerce in Asia continue to
lag the West (Teicher 2001) 2
Furthermore, although the typewriter was a common fixturein offices and homesin

the pre-computer erainthe U.S., no comparable counterpart to the typewriter existed in Japan.
And because Japanese is still the dominant language used on computersin Japan, all users
must first master the craft of transforming the English alphabet into Japanese characters (or
kanji) using their keyboards. Thus, the introduction of computers was (and continuesto be) a
major adjustment for usersin Japan because the majority of the population does not speak
English and does not know how to type.

Given that the cost of acquiring computer skillsis not negligible in Japan, women in
Japan may invest lessin computer skills and subsequently have less access to computers than
men. Differential investment in men’s and women’'s human capital remains a salient feature
of contemporary Japanese society. Although perceptions of traditional gender roles are

declining in Japan, social norms and expectations governing the gender division of labor do

! The Prime Minister's Commission on Japan’s Goals in the 21% Century issued a report in 2000 warning of
Japan’slack of global literacy. The report argues that English skills plus mastery of computers and the | nternet
are the key to survival onthe global stage. The report also cites a 1998 study that found that Japan ranked the
lowest among Asian nationsin English proficiency. (International Herald Tribune, “Japan Advised to Open Up
tothe World.” January 19, 2000).

ZInthe U.S., Lazarus and Mora (2000) argue that non-English speakers areoften left out of the benefits offered
by the Internet. Fairlie (2002) reportsthat Mexi can-Americans in Spanish-speaking households are half as
likely as non-Hispanic whites to own acomputer or use the Internet.

3 Hargittai (1999) shows that English language competency has little effect on Internet connectivity among 18
OECD countries, but her sample does not include any Asian countries.



remain and lead to greater gender differences in human capital accumulation than in the U.S.
(Brinton 1988). Women are less likely than men to be enrolled in higher education in Japan,
the opposite of the U.S. pattern in recent years. As Brinton (1989) explains, having too much
education may actually hurt a Japanese woman's chance of getting ajob as she may threaten
the status quo of the patriarchy. For reasons such asthis, parents choose to invest morein
sons’ education than their daughters’ (Ono forthcoming).

Differential investment in human capital by gender is also a prominent feature of the
Japanese labor market. Employersinvest morein male employees’ training, partly because
of concerns that such investments will not be recouped if women quit when they marry or
have children (Brinton 1993). Such gender differences in human capital investment in Japan
may carry over to IT skills. The aforementioned study by the Recruit Works Institute found
that computer literacy was significantly lower among workingwomen than working men in
the Tokyo metropolitan area (Recruit Works Institute 2001). Women were lesslikely than
men to use computer applications such as email, Internet, word processing and databases, and
more likely to respond that they can barely use computers. Moreover, the survey also finds
that 42 percent of women are in positions that do not require computers (versus 26 percent of
men) but does not discuss what these positions are.* We further investigate these differences

and their causes below.

Computers, work and gender

The fraction of workersin the U.S. using acomputer has increased dramatically in
recent decades, and a majority of workersin the U.S. now use acomputer (NTIA 2002).
Women are considerably more likely to use computers at work than men; in 2001, almost 63

percent of women used acomputer at work compared with about 51 percent of men (NTIA

* The survey also finds that 73 percent of women arein positions that do not require English versus 56 percent
for men (Recruit Works Institute 2001).



2002). The higher proportion of female workers using computersisin large part due to
changesin job skill requirements that have favored women. Weinberg (2000) explains that
the number of physically demanding jobs—jpositionsin which men have acomparative
advantage—has been falling sincethe 1970s. At the same time, computer usage, which does
not require physical strength, has risen. These trends have increased the relative demand for
female workers; gender-biased technological change can explain over half of the growthin
the demand for female workers during theperiod 197510 1993. Interestingly, women
without college degrees are more likely than similarly-educated men to use computers at
work whereas the opposite holds among college graduates (L osh 2003).

Women’ s higher overall rate of usage of computers at work in the U.S. does not carry
over to all aspectsof IT accessand use. Women are dlightly lesslikely to live in ahousehold
with acomputer (Census 2001, Losh 2003), and men dominate household decisions about
computer purchases (Papdakis 2001). Some studies conclude that women are lesslikely to
usetheInternet at al (e.g., UCLA 2001; Bimber 2000) and use the Internet less frequently,
given Internet use at all (Ono and Zavodny 2003). However, many of these conclusions are
based on either cross-tabulations or regressions that do not control for employment and
therefore may reflect gender differencesin employment status, the focus of thisanalysis.

No officia estimates of the proportion of computer usersat work or at home by gender are
available for Japan. Proprietary datafrom the Nomura Research Institute indicate that 33
percent of female workers used computers at work in 2001, compared with 46 percent of
male workers. About 32 percent of all women aged 15-57 reported using acomputer at home
versus 52 percent of men.

Ingtitutional featuresthat have persisted over timein Japan are apotential explanation
for these gender differencesin computer use. Men are significantly more likely to be

employed in the internal labor market characterized by intensive training and internal



promotion. Women, on the other hand, are more likely to beemployed in the secondary
labor market, which involveslittle training and few prospects for promotion.> Moreover,
prevailing social norms presume that women exit the labor market upon marriage or
childbearing (Brinton 1993). When they re-enter the labor market at |ater stages, many do so
into nonstandard employment such as part-time or temporary work, or into unskilled blue-
collar positions because there are very few mid-career ports of entry back into white-collar

positions

Sandard versus nonstandard jobs

A critical dimension in the study of labor markets and social organizationsisthe
distinction between standard versus nonstandard employment. Kalleberg et al. (2000) 1abel
this distinction as“good’ versus*bad” jobs and explain that good jobs (or standard work
arrangements) are characterized by “the exchange of aworker’slabor for monetary
compensation from an employer, with work done on afixed schedule— usually full-time— at
the employer’ s place of business, under the employer’s control, and with the mutual
expectation of continued employment” (p.258). Bad jobs (or nonstandard employment
arrangements), on the other hand, are identified on the basis of three dimensions— low
earnings, lack of health insurance, and lack of pension benefits.

Previous research indicates that women disproportionately occupy nonstandard jobs
in both the U.S. and Japan (Kalleberg et al. 2000; Osawa and Houseman 2003). In addition,
Osawa and Houseman report that Japanese women are more likely to be employed in
nonstandard jobs than their U.S. counterparts. Moreover, while the proportion of women in
nonstandard employment remained stablein the U.S. throughout the 1990s, it rose in Japan.

Thisisan outcome of the high costs of maintaining the Japanese system of “lifetime

® Edwards (1994), citing a 1987 survey of large employersin Japan, explains that amajority of femalewhite-
collar workersare not in jobs that can lead to high-level management positions.



"® The economic downturn of the 1990s resulted in adecreasein the number of

employment.
core employees (or regular full-time workers) and an increase in the number of part-time
workers (Ministry of Health, Labour and Welfare 2001). Becauseit isgenerally more
difficult to dismissfull-time, regular workersin Japan than in the U.S., Japanese employers
aremore likely to maintain a secondary workforce, or “buffers,” in part-time or temporary
positions who can be more easily dismissed and allow firms to respond to business cycle
fluctuations.” This buffer workforce is comprised mainly of women. Thisresultsin women
bearing a disproportionate amount of the adjustment to changes in labor demand (Houseman
and Abraham 1993).

Differencesin the use of IT in the workplace between workers in standard versus
nonstandard jobs have received little attention from researchers. Because workersin
nonstandard positionstypically have shorter employment durations with afirm, employers
should be lessinclined to invest intraining such workers because it is lesslikely that firms
will recoup such investments. Thismay extend to IT training, causing nonstandard
employees to have lower rates of computer use at work because their employers are less
likely to provide them with training in I'T skills.

The differences between the U.S. and Japan in women’s and men’ s labor market
outcomes and human capital accumulation may give rise to differences between the two

countriesin women’s and men’s | T access and use both at work and at home. We next

investigate whether the patternsin I'T usage discussed above hold in the data.

® For further discussion about theimpact of Japanese employment systems on female workers, see Brinton
(1993) and Ono and Rebick (2003).

" Empirically, Houseman and Abraham (1993) show that female employment elasticity is significantly greater
than the mal e el asticity throughout the 1970s and 1980s in Japan.



Data and M ethods

We use two data sets to examine the role of work in gender differencesin T use
during the period 1997 to 2001. Although thisisarelatively short time period, it isthe only
period for which data for Japan are available, as discussed below. This period coversthe
time when the number of Internet usersincreased dramatically in both countries, so we
examine patternsin Internet use as well asin computer usage. The surveyswe use are the
Current Population Survey and the Nomura Research Institute Cyber Life Observations
Survey. Our sample from each survey includes all adult respondents with complete answers

to the IT and demographic questions analyzed here.

Current Population Survey (CPS)

The CPSisamonthly survey of labor force behavior conducted in over 50,000 U.S.
households. In October 1997, December 1998, August 2000, and September 2001, the CPS
had a supplement on computer ownership and usage that included questions about | nternet
usage. Thisanalysisfocuses on the CPSwhen discussing IT useintheU.S. for severa
reasons. The CPSisthelargest U.S. survey that includes questions on computer usage and
therefore yields the most precise estimates of the determinants of Internet usage. The
questions about I T use included in the CPS change across some of the surveys, so not al
yearsareincluded in al regressionsthat use CPS data. All results using the CPS data are

weighted using the final CPS weights.

Nomura Research Ingtitute Cyber Life Observations Survey (CLO)
The Nomura Research Institute conducted its CLO surveys of technology usagein
Japan during the years 1997-2001 and in the U.S. in 1997 and 2000. All surveyswere

conducted in October. The CLO surveys were designed tomonitor the activity of various
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information and communication technologies and are proprietary data. The surveys asked
respondents about ownership and use of apersonal computer, Internet usage, and mobile
phone usage aswell as about their demographic characteristics. Asinthe CPS, some of the
guestions are not included all years in the Japanese surveys, so not al regressions using the
CLO datafor Japan include all years. Results using the CLO are not weighted because the
data do not include sampling weights.

The CLO isthe only source of individual-level dataon IT usein Japan of which we
areaware. We use the CLO data here for all questions regarding Japan andfor some
questions regarding the U.S. In particular, we use the U.S. CLO data on the length of time

individuals have been using computers and on typing speed, questions not covered in the CPS.

Methods

We uselogit and ordered logit regressions to estimate the determinants of awide
variety of aspects of IT usage. We examine persona computer (PC) use at home and at work,
Internet usage, computer skillsand experience with using computers. The outcome variables
are detailed below aswe discuss our findings. We focus on the role of gender, examining
whether there are differences between the sexesin I T use, whether any such differences have
changed over time and whether employment plays arolein any gender differences. We
compare resultsfor the U.S. and Japan throughout, but separate regressions are estimated for
each country because all coefficients arelikely to differ between the two nations.

For most outcomes, we estimate four sets of regressions. Thefirst includes an
indicator variable for whether an individual isfemale (aswell as other control variables
discussed below). Inthe second set of regressions, the female dummy variableisinteracted
with indicator variablesfor survey year to measure changes in gender differences over time.

Some specifications include an indicator variable equal to one for respondents who were

11



employed at the time of the survey; these regressions examine how the estimated coefficient
of the female indicator variable changes when controlling for employment status. We also
include afull set of interactions between gender and employment status in some regressions
in order to further investigate the role of work in any gender differentia inIT use. Inthese
regressions, working men are the omitted group, so the coefficients for other groups are
relative to employed men.

All regressions control for age, marital status, household income, education level and
survey year. Theimpact of thesevariableson IT useisundoubtedly crucial in understanding
the sources of digital inequality. However, because our primary focus concerns gender
differences, we do not report the estimated coefficients for these socioeconomic and
demographic variables here® The age variableislinear, with the midpoint of the survey
interval used for the CL O data and the exact age used for the CPS data. Indicator variables
are used to measure marital status (married or single), income and education. Household
incomeincludes 14 dummy variables in the CPS and 4 dummy variablesin the CLO, with
missing income as the omitted category for both data sets. Education includes dummy
variablesfor 3 of 4 categories (Iess than high school, high school, some college and college
graduates). Regressions using CPS data also control for race and ethnicity (black, Asian,

other and Hispanic, with whites as the omitted group)

8 Results not shown here are available from the authors on request. In general, our results for the socioeconomic
and demographic variables confirm previous findings, mainly that IT ownership and use the U.S. and Japan has
increased over time, rises with education and household income, and declines with age. We find mixed results
for marital status. Inthe U.S., married persons have a higher probability of IT ownership and use than non-
married persons, but wefind few differences by marital statusin Japan. Results for the variables of interest
reported in the tablesare robust to different specifications of theother variables, such as using dummy variables
for age categoriesinstead of alinear measure or including age squared as well aslinear age.

12



Results
We begin by discussing gender differentialsin computer use and then examine
differencesin Internet use. We then turn to experience with computers and the rol e of

nonstandard work.

Computer use

We examine four binary measures of PC use: computer ownership at home; computer
use at homeamong computer owners only, computer use at work among workersonly; and
computer use anywhere, including home, work and school. All regressionsare logits. Table
2 reports the results.

Inthe U.S., women are more likely than men to livein ahousehold that owns a
computer and also more likely to use a computer given ownership (columns 1 and 2). These
differentials have changed over the 1997-2001 period, with women and men initially equally
likely to own computers but women lesslikely to usethem (panel B). For the period asa
whole, women are more likely than men to live in a household that owns a computer and to
use acomputer, given ownership, differencesthat increase dightly (albeit insignificantly)
when controlling for employment status. Nonemployed women are less likely than either
working women or working men to live in a household that owns a computer or, given
ownership, to use acomputer at home (panel D).

In Japan, women and men are equally likely to livein ahousehold that owns a
computer, but women are significantly lesslikely to use computers at home (columns 5 and
6). Thisgender gap in usage has remained constant over time. Working increases the
likelihood of computer use at home for both men and women, asinthe U.S., but asizable
gender gap in home computer use remains in Japan after controlling for employment status

(panel C). Women who do not work are the least likely to use a computer at home given
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ownership, but working women are less likely to use acomputer at home than are employed
men (panel D). These results highlight the importance of asking the right question: Women
in Japan may have equal access to computers in the home, but they are not using them. Inthe
U.S,, in contrast, women have greater access to computers at home and are more likely to use
them.

There are large gender differences between the U.S. and Japan in computer use at
work and computer use anywhere. Inthe U.S., women are more likely than men to use a
computer at work or anywhere, adifference that holds in both 1997 and 2001, whereas
women in Japan are less likely to use a computer than men in 1998 and 1999 (panel B). In
the U.S., nonworking women are the least likely group to use a computer anywhere, whereas
nonworking men are the least likely group in Japan (panel D). These results highlight the
fact that gender differencesin computer use in Japan are not simply due to lower labor force
participation among women but also because women in Japan are less likely than men to use

computers both at home and at work.

Internet use

We examine Internet use at different locations, including use anywhere, use at home
(both unconditional and conditional on computer ownership) and use at work among workers.
All of these Internet use measures are indicator variables, so we estimate |ogit regressions.
Theresultsarereported in Table 3.

Inthe U.S, Internet use at various locations increased among women relative to men
during the period 1997-2001. In 1997 and 1998, women were lesslikely than men to use the
Internet anywhere or at home, but they were more likely to do so by 2001 (panel B, columns
1-3). Among those who work, women remained less likely than men to use the Internet at

work through 2001, but the gender gap did narrow over time (column 4). People who are
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employed are more likely than the nonemployed to use the Internet at home or anywhere,
with nonworking women the least likely to use the Internet (panel C). Thisis consistent with
our finding that nonworking women are the least likely to use a computer at home or
anywhere.

Women in Japan are much less likely to use the Internet than men regardless of
location, and this difference has not narrowed significantly over time. Thisissimilar to our
finding that women are less likely than men to use computers at home or at work, gender
gapsthat also did not narrow between 1997 and 2001. Workersare more likely than
nonworkersto use the Internet use at any location or at home, but working women are less
likely to use the Internet at home or at work than are working men (panels C and D). These
differences across employment/gender groupsin Internet use are also consistent with the
differences in computer use shown in Table 2—working women in Japan are less likely than
working men to use computers or the Internet, and nonworking women even less so
compared with working men. The similarity between the computer and Internet results
suggest that computer use trandates into Internet use or that the same factors underlie

differencesin both computer use and Internet use.

Computer skills

We next examine gender differencesin several measures of computer skills, including
experience with computers and ability to type, acrucial skill when using acomputer. We focus
on four specificoutcome variables: the number of years of experience with computers (in
categories); an indicator variable for whether an individual has no experience at al with
computers; self-reported typing speed (in categories); and an indicator variable for whether an

individual can barely type or cannot type at all. The categorical measures of computer



experience and typing speed areincreasing in experience or speed. We use logit regressions to
estimate the binary outcomes and ordered logit regressions to estimate the categorical outcomes.

Women and men in the U.S. have similar experience with computers, and women
have an advantage in typing. Astheresultsin Table4 report, there are no significant gender
differencesin computer experience, measured either categorically (column 1) or asabinary
variable for no experience (column 2). Workers have more experience with computers than
nonworkers, and, in particular, working women have been using computers for more years
than have working men (panel C, column 1). Nonworking women have less experience with
computers than working men, adifference that does not occur between nonworking and
working men (panel D, column 1). Women, including those not currently working, report
being significantly faster typists than men (columns 3 and 4).

In contrast to the U.S., our resultsfor Japan show that women have less experience
with computers. Women have been using computersfor significantly lesstime (column 5)
and are lesslikely to have ever used a computer (column 6). These differences have not
changed over the period 1997-2001 and hold even after controlling for employment status
(panelsB and C). Working is positively associated with computer experience, but the effect
is stronger for men than for women (panel D, column 5). Further, gender differencesin
experience among workers are greater than among nonworkers.”

Unlikeinthe U.S., Japanese women’ s self-reported typing skillsfall short of men'’s,
and they are more likely to report that they can barely type (column 8). The differencein
typing speed islargely due to the fact that women in Japan are less likely to work; thereis no

difference in typing speed between men and women who work (panel D, column 7).

® In other words, the resultsin panel D, column 5 indicate that the difference in experience with computersis
smaller between working and nonworking women than between working and nonworking men. In addition, the
difference between working women and working men is larger than the difference between nonworking men
and nonworking men.
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However, working women are more likely than working men to report that they can barely
type (panel D, column 8).

These results are not surprising in light of our previous findings for Japan, mainly that
women are less likely to use computers and the Internet at home or at work. Because of less
exposure to computers, women have lower computer skillsthan men. Our finding that
working is more positively associated with computer skills for men than for women also

suggests that men and women occupy different positionsin the labor force.

Sandard ver sus nonstandard employment

For our final analysis, we examine the role of nonstandard employment in gender
differencesinIT use. The estimation samples consist of workers only, and the regressions
include interactions of gender with standard or nonstandard employment status, with men
working in standard jobs as the omitted group. Following Kalleberg et al. (2001), we define
standard employment as regular full-time workers and nonstandard employment as part-time
workers and the self-employed.”® Table 5 shows the regression results; we do not present
results for the logit models of no experience with computers and poor typing skills because
they are similar to the results using the ordinal measures of computer experience and typing
Speed.

Inthe U.S,, the effect of working in a nonstandard job on IT access and use differs
somewhat acrossthe sexes. Women in standard jobs are the most likely to use a computer at
work, and men in nonstandard jobs the least likely to do so (panel A, column 1). For Internet

use at work, in contrast, women in nonstandard jobs have the lowest usage rate, followed by

10K alleberg et al. (2001) also include temporary and contingent workers as being in nonstandard jobs. Neither
the CPS (during the survey months with questions about computer use) nor the CL O asks about temporary or
contingent jobs, so we do not categorize workers based on this dimension. In addition, the 2000 U.S. CLO
survey did not ask about part-time versus full -time status, so we only use self-employment status to categorize
workers for that survey; the results are not sensitive to categorizing the 1997 U.S. CLO datausing only self-
employment status.
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men in nonstandard jobs (panel B). Women in standard jobs have been using computers the
longest, with men in standard jobs and both men and women in nonstandard positions having
less but similar experience with computers (panel C). These results do not clearly indicate
that working in nonstandard jobs disadvantages women relative to men; for some measures of
I'T use, women in nonstandard jobs are more likely to use I T than men in nonstandard jobs.

Inthe U.S,, workersin nonstandard jobs are significantly lesslikely to use a computer
or the Internet at work and have not been using computers as long as workersin standard
positions. In results not shown here, workers in nonstandard jobs are about 16 percent less
likely than workersin standard jobs to use acomputer at work, for example, controlling for
other factors. Given that female workers are more likely than male workers to occupy
nonstandard jobs (30 percent versus 21 percent in the CPS data), this suggests that gender
differentialsin nonstandard employment may contribute to gender differencesin computer
use. We further investigate this possibility after discussing gender differentialsin the impact
of nonstandard employment in Japan.

In Japan, workersin nonstandard jobs are considerably lesslikely to use I T and have
lower computer skillsthan workersin standard jobs. However, theresultsin Table 5 suggest
that women in such jobs are more disadvantaged than men. Women in nonstandard jobs not
only arelesslikely to use acomputer or the Internet at work and have less experience with
PCs than men in standard jobs but al so relative to men in nonstandard jobs. Women in
standard jobs, in contrast, are not significantly different from comparable men in standard
jobsintermsof IT useand skills. Theseresultsarein striking contrast to the results when
pooling all workers, which indicated that women had lower I T use and skills—the gender
difference is driven by women in nonstandard jobs.

The substantial gender difference in the fraction of workersin nonstandard

employment suggests that part of the gender inequality in 1T use and skillsin Japan may be
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due to women’ s higher propensity to occupy nonstandard jobs. About 61 percent of female
workersin Japan arein nonstandard jobs, compared with 22 percent of maleworkers. Thisis
about double the fraction of women in the U.S. but a comparable number for men.

This suggeststhat there are two ways that nonstandard employment can contribute to
the gender gap in I T use: more women may be in nonstandard jobs, and the effect of being in
anonstandard job may be more adverse for women. To illustrate these two effects, wereport
three sets of predicted probabilities of computer and Internet use at work in Table 6. Thefirst
set issimply the fraction of women who use computers and the Internet at work predicted
using the coefficients in Table 5. The second set is the predicted fraction of women using IT
at work if the proportion of women in nonstandard jobs was the same as among men. The
third set isthe predicted fraction of women using I T at work if the effect of nonstandard
employment on I T use was the same for women asit isfor men.™

The results indicate that both factors act to lower women’s1T use in both countries,
but the magnitude of the two effects differs across countries. Inthe U.S., the greater fraction
of women in nonstandard employment and the more adverse effect of nonstandard
employment each result inlower ratesof computer and Internet use at work (i.e., the
counterfactuals are larger than predictions using the actual fraction of women in nonstandard
employment and women'’ s return to nonstandard employment), but the effects are small in
magnitude. The impacts are considerably larger in Japan. In particular, the disproportionate
employment of Japanese women in nonstandard jobs |owers the fraction of women who use
computers by about 13 percentage points and the Internet at work by over 4 percentage points.
These resultsindicate that the prevalence of women in nonstandard employment in Japan

plays alarge rolein the gender gapsin IT use and accessin that country.

" These predictions are similar to a Blinder-Oaxaca decomposition, where the gender difference is decomposed
into acomponent due to differences in observed characteristics and a component due to differencesin returns
(regression coefficients) and unobservable factors. Here, we focus on only one factor—nonstandard
employment—and its coefficient.
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Discussion and Conclusions

Information technology skills are becoming increasingly vital to individuals
economic success, political participation, and socia networks. Gender differencesin
computer use, Internet access, and computer skills are important because groups that have
less access risk being excluded from job and educational opportunities aswell aslosing
political influence as the computers and the Internet becomes increasingly important tohow
people live and work (Norris, 2001). Such consequences make it important to investigate the
extent and causes of differencesin computer access and use across groups. This study does
so along the dimension of gender.

Our resultsindicate that there are few gender differencesin IT use and skillsin the
U.S,, and any such gaps have diminished in recent years. In addition, female workers are not
at adisadvantage relative to men with regard to computer use or skills; the same istrue of
nonworking women rel ative to nonworking men, although both groups of women are
generaly lesslikely to use the Internet than comparable men. Further, women in nonstandard
jobs—part time positions or self-employment—do not have systematically lower levelsof IT
use and skills than comparable men.

Theresults for Japan are considerably different than those for the U.S. Womenin
Japan are lesslikely to use computers or the Internet and have lower computer-related skills
than men. These differences have not narrowed significantly in recent years. Working
women in Japan have lower levels of IT use and skills than working men, whereas
comparisons between femal e and male nonworkers yield mixed results. Our results suggest
that the disproportionate employment of women in nonstandard employment in Japan

accounts for much of the gender gap in IT use and skillsin that country. This suggeststhat
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larger social and economic factors—those that have resulted in the prevalence of women in

nonstandard employment—have led to agender gap in IT use there.

21



References

Bimber, Bruce. 2000. “Measuring the Gender Gap on the Internet.” Social Science Quarterly
81 (September): 868-876.

Brinton, Mary C. 1988. “ The Social-Institutional Bases of Gender Stratification: Japan asa
[lustrative Case.” American Journal of Sociology 94: 300-334.

Brinton, Mary C. 1989. “Gender Stratification in Contemporary Japan.” American
Sociological Review 54: 549-564.

Brinton, Mary C. 1993. Women and the Economic Miracle: Gender and Work in Postwar
Japan. Berkeley: University of California Press.

Cabinet Office. 1999. Shourai no kagakugijutu ni kansuru chosa (Survey on the future use of
science and technology). Tokyo: Cabinet Office.

DiNardo, John E. and Jorn-Steffen Pischke. 1997. “ The Returnsto Computer Use Revisited:
Have Pencils Changed the Wage Structure Too?’ Quarterly Journal of Economics 112: 291-
303.

Economic Planning Agency. 2000. Sekai Keizai Hakusho (White paper on the international
economy). Tokyo: Ministry of Finance Printing Bureau.

Edwards, LindaN. 1994. “ The status of women in Japan: Has the equal employment
opportunity law made adifference?’ Journal of Asian Economics5: 214-240.

Fairlie, Robert W. 2002. “Race and the Digital Divide.” Joint Center for Poverty Research
Working Paper 307.

Haisken-DeNew, John P. and Conchita D’ Ambrosio. 2003. “ICT and Socio-Economic
Exclusion.” Rheinisch-Westfalisches Institut: Discussion Papers No. 3.

Hargittai, Eszter. 1999. “Weaving the Western Web: explaining differencesin Internet
connectivity among OECD countries.” Telecommunications Policy 23: 701-718.

Houseman, Susan N. and Katharine G. Abraham. 1993. “Female Workers as a Buffer in the
Japanese Economy.” American Economic Review 83: 45-51.

International Labour Office. 2001. Year book of Labour Satistics. Geneva: ILO.

Japan Institute of Labour. 2001. Kinro selkatsu ni kansuru chosa (Survey of Working Life).
Tokyo: Japan Institute of Labour.

Kalleberg, ArnelL., BarbaraF. Reskin, and Ken Hudson. 2000. “Bad Jobsin America:

Standard and Nonstandard Employment Relations and Job Quality in the United States.”
American Sociological Review65: 256-278.

22



Krueger, Alan B. 1993. “How Computers Have Changed the Wage Structure: Evidence from
Microdata, 1984-1989.” Quarterly Journal of Economics 108: 33-61.

Krueger, Alan B. 2000. “The Digital Divide in Educating Africar-American Students and
Workers,” Princeton University working paper, February.

Lazarus, Wendy and Francisco Mora. 2000. Online Content for Low-Income and
Underserved Americans. The Digital Divide s New Frontier. SantaMonica: Children’s
Partnership.

Levy, Frank and Richard J. Murnane. 1996. “With What Skills Are Computersa
Complement?’ American Economic Review 86: 258-262.

Losh, Susan C. 2003. “Gender and Educational Digital Chasmsin Computer and Internet
Accessand Use over Time: 1983-2000.” IT & Society 1: 73-86.

Ministry of Health, Labour and Welfare. 2001. Rodo Tokel Nenpo (Handbook of Labour
Statistics). Tokyo: National Printing Bureau.

NTIA. 2002. A Nation Online: How Americans Are Expanding Their Use of the Internet.
Washington, DC: U.S. Department of Commerce.

Norris, Pippa. 2001. Digital Divide: Civic Engagement, Information Poverty and the Internet
in Democratic Societies New Y ork: Cambridge University Press.

Ono, Hiroshi. “ Are Sons and Daughters Substitutable? Allocation of family resourcesin
contemporary Japan.” Forthcoming in Journal of the Japanese and International Economies.

Ono, Hiroshi and Marcus E. Rebick. 2003. “ Constraints on the Level and Efficient Use of

Labor.” In Sructural Impedimentsto Japan's Economic Growth. Edited by Magnus
Blomstrém, Jennifer Corbett, Fumio Hayashi, and Anil Kashyap. Pp. 225-257. Chicago:
NBER and University of Chicago Press.

Ono, Hiroshi and Madeline Zavodny. 2003. " Gender and the Internet.” Social Science
Quarterly 84 (March): 111-121.

Organization for Economic Co-operation and Development. 2000. OECD Information
Technology Outlook 2000. Paris. OECD.

Organization for Economic Co-operation and Development. 2001. Under standing the Digital
Divide. Paris. OECD.

Osawa, Machiko and Susan Houseman. 2003. “ Hitenkel rodo no zouka no youin to rodo shijo
ni ataeru eikyo ni kansuru nichibel hikaku” (A Japan-U.S. comparison of the determinants of
increasing nonstandard employment and their impact on the labor market). InHatar akikata
nomirai (Future of employment). Edited by Machiko Osawa and Susan Houseman. Pp.186-
221. Tokyo: Japan Institute of Labour.

23



Papadakis, Maria C. The Application and Implications of Information Technologiesin the
Home: Where Are the Data and What Do They Say? Arlington, VA: National Science
Foundation.

Recruit Works Ingtitute. 2001. Wor king Persons Survey 2000. Tokyo: Recruit Works Institute.

Reilly, Kevin T. 1995. “Human Capital and Information: The Employer Size-Wage Effect.”
Journal of Human Resources 30: 1-18.

Teicher, Kerstin. 2001. “ A Current Picture of Internet and E-Commercein Asia” InCan
Japan Globalize? Sudieson Japan’s Changing Political Economy and the Process of
Globalizationin Honour of Sung-Jo Park. Edited by Arne Holzhausen. Pp. 393-404. Berlin:
Physica-Verlag.

UCLA Center for Communication Policy. 2001. The UCLA Internet Report 2001: Surveying
the Digital Future— Year Two. Los Angeles: UCLA Center for Communication Policy.

Weinburg, Bruce A. (2000). “ Computer Use and the Demand for Female Workers.”
Industrial and Labor Relations Review 53 (January): 290-305.

24



Table1 Computer ownership and Internet usein the U.S. and Japan

Y ear u.S. Japan
Computer ownership Internet use  Computer ownership Internet use

1997 36.6 222 - 9.2
1998 421 32.7 25.2 134
1999 - - - 214
2000 - 44.4 38.6 371
2001 51.0 53.9 50.1 44.0
2002 56.5 59.1 57.2 545

Note: Computer ownership is the fraction of households that own a computer. Internet useis the
fraction of individualsthat use the Internet (from any location).

Source: U.S: National Telecommunications and Information Administration (NTIA), Japan:
Economic and Social Research Institute (ESRI)






Table2 Computer ownership and usein the U.S. and Japan

U.S. Japan
PCathome UsePCat UsePC at PC use PCathome UsePCat UsePC at PC use
homecondlon  work anywhere homecondlon  work anywhere
PC at home (workersonly) PC at home (workersonly)
A. All Years
Female 0.035** 0.049** 0.602** 0.259** 0.006 -1.033** -0.308** -0.659**
(0.009) (0.019) (0.015) (0.013) (0.055) (0.086) (0.118) (0.095)
B. Femae* Year Interactions
Female* Year 1997 0.020 -0.090** 0.609** 0.242** -0.062 -0.996**
(0.018) (0.028) (0.021) (0.019) (0.124) (0.213)
Femae* Year 1998 0.017 -0.056 -1.158** -0.378* -0.642**
(0.018) (0.118) (0.195) (0.156) (0.128)
Female* Year 1999 0.144 -1.358** -0.294 -0.674**
(0.119) (0.196) (0.163) (0.130)
Femae* Year 2000 0.044* 0.135 -0.738**
(0.018) (0.115) (0.163)
Female* Year 2001 0.059** 0.166** 0.595** 0.278** -0.137 -1.034**
(0.017) (0.025) (0.020) (0.018) (0.117) (0.163)
C. Gender and Work
Female 0.053** 0.061** 0.392** -0.017 -0.883** -0.442**
(0.009) (0.019) (0.014) (0.058) (0.090) (0.098)
Working 0.158** 0.092** 1.006** -0.081 0.589** 0.983**
(0.010) (0.022) (0.015) (0.064) (0.101) (0.117)
D. Gender * Work Interactions
Female working 0.067** 0.124** 0.624** 0.078 -1.004** -0.450**
(0.011) (0.022) (0.017) (0.066) (0.103) (0.112)
Female not working -0.110** -0.063* -0.704** 0.036 -1.453** -1.006**
(0.013) (0.027) (0.019) (0.073) (0.116) (0.194)
Male not working -0.132** 0.046 -0.567** 0.367** -0.938** -1.420**
(0.015) (0.035) (0.023) (0.113) (0.181) (0.135)
N 368,545 99,995 125,396 191,887 6,800 3,116 1,785 2,704
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* p<0.05; ** p<0.01
Note: Standard errors are reported in parentheses and are White-corrected for individual -specific heteroscedasticity. The regressions also include socioeconomic and
demographic controls (see text for details).
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Table 3 Internet useinthe U.S. and Japan

U.S. Japan
Anywhere At home At home At work Anywhere At home At home At work
(PC at home) (workersonly) (PC at home) (workersonly)
A. Gender Coefficients in Base Specification
Female 0.004 -0.064** -0.104** -0.199** -0.799** -0.530** -0.698** -0.598**
(0.009) (0.010) (0.012) (0.018) (0.078) (0.077) (0.089) (0.105)
B. Femae* Y ear Interactions Coefficients
Femae* Year 1997 -0.252** -0.313** -0.369** -0.383** -0.759** -0.943** -0.977** -0.319
(0.021) (0.023) (0.026) (0.030) (0.188) (0.265) (0.286) (0.239)
Female* Year 1998 -0.074** -0.148** -0.188** -0.119* -1.058** -1.100** -1.197** -0.879**
(0.019) (0.020) (0.023) (0.048) (0.162) (0.236) (0.253) (0.222)
Female* Year 1999 -0.585** -0.494** -0.753** -0.420*
(0.140) (0.172) (0.195) (0.297)
Femae* Year 2000 0.109** 0.014 0.002 0.077 -0.132 -0.297
(0.018) (0.018) (0.022) (0.048) (0.140) (0.159)
Female* Year 2001 0.169** 0.066** 0.068** -0.149** -0.833** -0.601** -0.770** -0.681**
(0.017) (0.017) (0.021) (0.029) (0.124) (0.126) (0.153) (0.166)
C. Gender and Work Coefficients
Female 0.056** -0.051** -0.099* * -0.656** -0.449** -0.575**
(0.010) (0.010) (0.012) (0.081) (0.081) (0.092)
Working 0.441** 0.112** 0.042** 0.604** 0.320** 0.516**
(0.012) (0.012) (0.0149) (0.090) (0.090) (0.106)
D. Gender * Work Interactions Coefficients
Female working 0.120** -0.037** -0.091** -0.682** -0.464** -0.706**
(0.011) (0.012) (0.013) (0.093) (0.093) (0.107)
Female not working -0.426** -0.171** -0.147** -1.245%* -0.762** -0.823**
(0.0149) (0.014) (0.017) (0.107) (0.105) (0.169)
Male not working -0.289** -0.080** -0.019 -0.668** -0.356* -1.044**
(0.017) (0.018) (0.022) (0.143) (0.143) (0.121)
N 368,545 368,545 191,396 96,987 5,409 6,800 3,108 3549
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* p<0.05; ** p<0.01
Note: For each panel, each column represents a separate regression with the dependend variable asindicated. Standard errors are reported in parentheses and are White-
corrected for i ndividual -specific heteroscedasticity. The regressions a so include socioeconomic and demographic controls (see text for details).
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Table4 Computer skillsinthe U.S. and Japan

u.S. Japan
PC experience  Noprior Typingspeed Canbarely PCexperience Noprior Typingspeed Canbarely
PC experience type PC experience type
A. Gender Coefficients in Base Specification
Female 0.122 -0.089 1.139** -1.137** -0.564** 0.539** -0.149** 0.317**
(0.094) (0.149) (0.103) (0.122) (0.048) (0.060) (0.049) (0.062)
B. Female* Y ear Interactions Coefficients
Femae* Year 1997 -0.042 0.084 0.556** -0.622** -0.520** 0.526** -0.062 0.180
(0.170) (0.247) (0.169) (0.200) (0.108) (0.126) (0.105) (0.127)
Femae* Year 1998 -0.508** 0.410** -0.242* 0.418**
(0.109) (0.123) (0.104) (0.126)
Femae* Year 1999 -0.556** 0.550** -0.062 0.236
(0.107) (0.125) (0.105) (0.130)
Femae* Year 2000 0.200 -0.186 1.440** -1.398** -0.565** 0.603** -0.153 0.456**
(0.113) (0.186) (0.129) (0.151) (0.098) (0.129) (0.106) (0.142)
Femae* Year 2001 -0.654** 0.627** -0.220* 0.300*
(0.094) (0.137) (0.104) (0.144)
C. Gender and Work Coefficients
Female 0.181 -0.150 1.176** -1.148** -0.396** 0.390** 0.032 0.207**
(0.095) (0.152) (0.105) (0.123) (0.049) (0.063) (0.052) (0.066)
Working 0.478** -0.377* 0.280* -0.091 0.704** -0.516** 0.655** -0.365**
(0.119) (0.179) (0.136) (0.155) (0.053) (0.072) (0.059) (0.074)
D. Gender * Work Interactions Coefficients
Female working 0.333** -0.315 1.423** -1.386** -0.507** 0.413** -0.051 0.257**
(0.111) (0.181) (0.119) (0.140) (0.060) (0.072) (0.061) (0.073)
Female not working -0.405** 0.305 0.701** -0.873** -1.065** 0.900** -0.597** 0.558**
(0.144) (0.204) (0.164) (0.185) (0.065) (0.079) (0.065) (0.082)
Male not working -0.020 -0.067 0.456* -0.649** -0.977** 0.600** -0.892** 0.568**
(0.176) (0.296) (0.198) (0.233) (0.081) (0.140) (0.098) (0.152)
N 1,445 1,445 1,445 1,445 6,800 6,800 6,800 6,800
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* p<0.05; ** p<0.01
Note: For each panel, each column represents a separate regression with the dependend variable asindicated. Standard errors are reported in parentheses and are White-
corrected for individual -specific heteroscedasticity. The regressions also include socioeconomic and demographic controls (see text for details)..
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Table5 Coefficients of Gender and Type of Employment Interactions for Computer Use,
Internet Use and Computer Skillsin the U.S. and Japan

u.S. Japan

A. PC use at work

Female* Standard 0.819** 0.547**
(0.018) (0.165)

Female* Nonstandard -0.246** -1.497**
(0.023) (0.170)

Male* Nonstandard -0.548** -1.252**
(0.025) (0.195)

N 125,396 1,785

B. Internet use at work

Femae* Standard -0.123** -0.080
(0.020) (0.137)

Female* Nonstandard -0.685** -1.452**
(0.032) (0.152)

Male* Nonstandard -0.212** -0.947**
(0.037) (0.156)

N 96,987 3,549

C. Computer skills

PC experience

Femae* Standard 0.313** 0.032
(0.118) (0.083)

Female* Nonstandard 0.037 -1.052%*
(0.238) (0.076)

Male* Nonstandard -0.226 -0.629**
(0.183) (0.090)

N 1,122 4,566

Typing speed

Female* Standard 1.462** 0.488**
(0.133) (0.093)

Female* Nonstandard 1.450** -0.670**
(0.244) (0.078)

Male* Nonstandard 0.025 -0.761**
(0.175) (0.088)

N 1,122 4,566

* p<0.05; ** p<0.01

Note: For each panel, each column represents a separate regression with the dependend variable asindicated.
Standard errors are reported in parentheses and are White-corrected for individual -specific heteroscedasticity.
The regressions al so i nclude socioeconomic and demographic controls (seetext for details).



Table 6 Impact of Nonstandard Work on Women's Predicted Likelihood of IT Use

u.sS Japan
Predicted % use computer at work 58.6 30.2
Predicted % if same % in nonstandard 60.5 432
employment as men
Predicted %if effect of nonstandard 61.6 371
employment same as for men
Predicted % use Internet at work 59.2 14.2
Predicted % if same % in nonstandard 59.6 185
employment as men
Predicted %if effect of nonstandard 60.4 16.2

employment same as for men
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