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ABSTRACT

Although women earn a greater number of college degrees (58% in 2010) than men, they comprise a smaller propor-
tion of all employees who work in the Information Technology (IT) industry. Moreover, among the top four consumer elec-
tronics categories - LCD TVs, tablets, laptops, and smartphones, women score higher than men in their likelihood of purchas-
ing the latter three. Women also spend more time on social networking sites and conduct more internet searches than men do.
Even though, the positive impacts of having more women in top management positions are well documented, they are still
under-represented in the middle and upper management positions. The goal of this exploratory research is to investigate the
representation of women in the IT field based on two independent and objective data sets. The first data set shows the number
of women graduating with IT degrees from 1971-2009 and the second data set shows the number of women who were hired as
IT leaders from 2000-2010. The results reveal that the number of women graduating with IT degrees is declining. However,
the IT field seems to be doing better when comparing the number of female IT executives to female CFOs and female CEOs
who were employed by the 2010 Fortune 100 firms.

Keywords: women in Information Systems (IS), Information Technology (IT), graduation rates, hiring trends, Top Manage-
ment Team (TMT)

Technology resources compared to men -

INTRODUCTION

In the U.S., women make 85% of household
purchasing decisions, are more likely than
men to buy laptops, tablets, and
smartphones, and use more Information

use social media more than men and con-
duct more searches on the internet than men
do.

[38, 44]

Given the apparent dominance of women in mak-
ing purchasing decisions and their propensity to use In-
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formation Technology (IT) resources more than men, it
would be prudent that firms incorporate more women in
the design and marketing of IT and related resources (we
hereafter use the generic term IT to refer to IS-
Information Systems, MIS-Management 1S, and CIS-
Computer IS). However, anecdotal and existing research
data indicates that women account for very small propor-
tions of the IT workforce and marketing departments’
personnel headcounts in general. This sharply contrasts
with to the significant increases in the number of women
earning college degrees and subsequently participating in
the U.S. labor workforce. For instance, in 2010, women
accounted for 47% of the U.S. labor force and this figure
has been increasing in the last couple of decades signify-
ing that women are increasingly entering the labor market
[61]. Additionally, women accounted for 58% of all the
undergraduate degrees awarded in the U.S. in 2010 [57].
Although women are the majority of the workers in some
industries - financial services, health, and education - they
are under-represented in some other industries such as
engineering, information, and computer related services.
As women gain a foothold in the use of IT resources and
continue to dominate household purchasing decisions,
firms in the industries in which women are under-
represented will be anxious and keen to incorporate more
women in the design, production, and devising of market-
ing strategies for the products targeted at this apparently
powerful demographic. Thus, harmonizing the workplace
through gender diversification continues to elicit a lot of
debate both in academia and the industry.

Diversity may be broadly defined as the harmo-
nious co-existence of individuals in spite of their gender,
race, age, color, ethnicity, nationality, or socio-cultural
differences [30, 64]. For quite some time now, researchers
have been exploring various dimensions related to diversi-
ty issues either at the societal and/or corporate level. Prior
research studies have generally reported that there are
many benefits accruing to a firm and society from a di-
verse workforce. For example, firms that have more wom-
en in top leadership positions have been found to be more
innovative and better performers when compared to their

less diverse industry counterparts [3, 41, 47]. Firms seek
to capitalize these and other positive benefits of gender
diversity by having a diverse workforce.

More firms seek to capitalize on the positive as-
pects associated with diversity by devising strategies that
support a diverse workforce. One of the major dimensions
of diversity, gender, continues to elicit a lot of discussion,
both in academia and the industry. Thus, research that
explores gender issues at the corporate level is usually
part of the value-in-diversity narrative [30]. It is premised
on two main overarching themes. First, improving corpo-
rate governance by making better use of all the available
human capital/talent pool [31] and second, building up
ethical and inclusive institutions that are a better reflection
of the current generation of all the associated stakeholders
[49]. As women continue to graduate at higher rates, enter
the workforce in large numbers, and account for major
purchases and purchasing decisions of IT resources, firms
will have to reflect these changes in their workforce de-
mographics by formulating appropriate business strate-
gies.

The American workforce is becoming increasing-
ly heterogeneous partly due to the globalization phenome-
non which has facilitated workforce mobility and also due
to the entry of more women in the labor force. As shown
in Table 1, in the U.S., women accounted for 50.8% of the
population in 2010 [56] and, on average, 58% of the un-
dergraduate enrollments and graduates within the last five
years [57]. In general, women accounted for 47.1% and
46.7% of the U.S. labor force in 2010 and 2011 respec-
tively; moreover, in the Management, Professional, and
Related Occupations women had a higher representation
at 51.5% and 51.4% respectively. However, considering
only Management positions, women are significantly un-
der-represented at 38.1% and 38.2% respectively [18, 59].
Among the top ten jobs for women with the highest medi-
an weekly earnings, three are in the computers and related
industries. These are computer software engineers
(%$1,445), computer and information systems managers
($1,415), and computer programmers ($1,177) [58, 61].
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Table 1: Gender Diversity Data Based on Population, Graduation and Labor Force Participation

Category Women (%) | Men (%)
U.S. Population (2010) 50.8 49.2
Undergraduate Enrollments & Graduation (2006-2010) 58.0 42.0
Undergraduate IT degree recipients (2010) 18.0 82.0
Undergraduate IT degree recipients (1985) 37.0 63.0
Labor Market Participation (2011) 46.9 53.1
Professional computing occupations (2011) 25.0 75.0
Management, Professional, and Related Occupations (2011) 51.4 48.6
Management Positions 38.2 61.8
Chief Executives (General) 25.5 74.5
Corporate Boards (Fortune 500) 16.1 83.9
Chief Executive Positions (CEOs of Fortune 500-2011) 02.4 97.6

Table 1 shows that, the number of women in Top
Management Teams (TMTSs) is very small as demonstrat-
ed by their representation in the corporate hierarchy. For
instance, in the 2011 Fortune 500 executive ranks [26],
there were 12 (2.4%) female Chief Executive Officers
(CEOs), which is a 20% drop from the 2009-2010 period
when the number of female CEOs was 15. For all the ex-
ecutive positions, women accounted for 25.5% in 2011
and 16.1% of all the seats on the boards of Fortune 500
companies [17]. While these latest numbers are encourag-
ing, the gender gap between men and women in TMTs
remains vast and women only account for 7.6% of the top
earnings in comparison to 92.4% for men [19]. Addition-
ally, although women account for 51.5% of employees in
Management, Professional and Related Occupations,
men’s median weekly earnings are $1,342 while women
earn $945, which is 70% of what men earn [60]. Also, to
compound the gender disparity, out of the Fortune 500
companies, 27.4% and 39.4% had no female executive
officers in their boards in 2010 and 2011 respectively
[17].

ORGANIZATIONAL BENEFITS OF
HAVING WOMEN IN TOP
MANAGEMENT POSITIONS

There is a plethora of research studies that have
sought to investigate the benefits of having women in
TMTs. Some of these studies have specifically explored
the benefits that firms accrue from having women in
TMTs such as CEOs, CFOs, and members of corporate
boards [13, 15, 24]. As shown in Table 2, some of these
studies have pointed out the positive impacts of having
more women in these top positions [31] and have conse-
quently called for the inclusion of more women in these

top management positions [33, 50]. Various factors have
been advanced to support the inclusion of more women in
TMTs. For instance, according to a 2009 Catalyst report
[16], firms that had three or more female board members
enjoyed positive higher returns - a 16.7% return on equity
while the average for the analyzed sample was 11.5%.
Also, firms with a consistent minority (at least three wom-
en) on their Boards were found to be more innovative
[54].

Also, the inclusion of women on corporate
boards make them more heterogeneous which leads to
more high quality decisions on complex tasks due to the
interactions and processes associated with the majority-
minority collaborations [6, 32]. For instance, in compar-
ing firms with an all-male Board to firms with at least two
women on the Boards, Carter, Simkins, &, Simpson [15]
used a sample of 638 Fortune 1000 firms and found that
firms with at least two women on the Boards performed
better on Tobin’s Q and Return on Assets. On the other
hand, less diverse organizations have been characterized
by high levels of cohesion due to group homogeneity
which may lead to pressure to conform and thus fosters an
environment that hampers innovation [41].

Innovation leads to new products, processes,
and/or business models which yield higher returns upon
implementation and commercialization. However, as
shown in Table 2, there are also a number of researchers
who have contradicted the aforementioned findings and
argued that the inclusion of women in TMTs yields no
significant returns to the subject firms. The measure of the
returns has been conceptualized as either accountancy-
based or stock-based firm performance measures [2, 28].

In spite of the aforementioned conflicting re-
search findings, there are unexplored research avenues on
the roles and effectiveness of women in TMTSs [49]. How-
ever, there are significant challenges that confront re-
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searchers interested in exploring issues on women in the
TMTs. For example, in empirical studies, lack of enough
sample size that can justifiably generate statistical signifi-
cance has hampered comparative studies investigating the
relationship(s) between the inclusion of women in corpo-
rate boards and firm performance.

On a casual glance, some of the studies shown in
Table 2 have reasonable sample sizes, but on further re-
view, the results reveal that the number of women in the
sample sizes is considerably smaller. (For example, in the
2011 Fortune 500 executive ranks [26], there were 12
(2.4%) female CEOs).

Thus, there are very few women in these TMT
positions (CEOs, COOs, Chairmen, CFOs, ClOs) that, in
most cases, the sample size is too small to justify empiri-
cal comparative studies of, for instance, the performance
of the firms led by female executives in relation to other
firms in their industries. As such, the results from a num-
ber of the studies that have explored these dimensions are
inconclusive at best. The aim of this research is to ex-
trapolate the diversity research into the specific field of
IT. This research explores the representation of women in
the IT field from an academic perspective and its influ-
ence on corporate management of IT resources, which is
represented by the hiring of IT leaders.

A number of researchers have explored various
aspects related to gender representation in the IT field [51,
52]. Since the 1970s, the achievement of women in edu-
cation has been increasing and anecdotal evidence sug-
gests that their job opportunities should also increase. The
objective of this research is to explore the graduation rates
of women in the IT field and relate these numbers with
those of female IT executives who have been hired by
firms from 2000-2010.
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Table 2: A Sub-set of Studies Investigating Women Representation in Top Management Teams

Authors

Theses

Sample space

Results

Shrader, Black-
burn, & lles [47]

Examine the effects on firm perfor-
mance due to participation of women in
corporate boards and TMTSs.

Sample of 200 large U.S. firms.

Presence of women in TMTs has no
significant relationship with firm per-
formance and participation of women
on corporate boards negatively impacts
performance (ROA, ROS, ROI, ROE).

Adler [3]

Investigate the relationship between
women participation in the executive
suite and firm performance.

Sample of 25 Fortune
500 firms.

A positive and strong correlation be-
tween women-friendly firms and prof-
itability (ROS, ROA and ROE).

Carter, SimkKins,
&, Simpson [15]

Study the impact of diversified corpo-
rate governance (Board) structure on
firm value.

638 Fortune 1000 firms.

A positive relationship between Board
diversity (a higher percentage of wom-
en and minorities) and firm value-
Tobin’s Q.

Arfken, Bellar,

Explore major reasons inhibiting wom-

Case study of 102 publicly traded

Women still under-represented in cor-

& Helms [7] en participation in corporate TMTs- companies in the State of Tennes- | porate TMTs and results reveal only a
glass ceiling effect. see. modest change from 1995 to 2002.
Singh & Identify the factors contributing to the | Survey of women directors in the | Women still lag behind in corporate

Vinnicombe [48]

limited number of women in TMTs
(Boards).

Financial Times/London Stock
Exchange index of the 100 largest
listed companies.

TMTs participation (lack of ambition,
experience, and commitment).

Helfat, Harris, &
Wolfson [29]

Investigate the composition of women
in TMTs in major U.S. corporations
and the likelihood of these women
becoming CEOs.

A comprehensive census of top
executives in U.S. Fortune 1000
firms.

There are very few women in the
TMTs and hence the pipeline for CEOs
has less women; however, the future
holds some prospects.

Hillman, Shrop-
shire, &
Cannella [31]

Investigate the factors that can predict
the presence of women on corporate
boards.

Panel data from 1000 U.S. firms
between 1990-2003.

Women’s presence on corporate
boards predicted on organizational
size, industry type, diversification
strategy, and network effects.

Franceur, La-
belle, & Sinclair-
Desgagne [27]

Examine the influence on firm perfor-
mance by the presence of women on
corporate Boards/TMTs.

Catalyst censuses of female Direc-
tors (2001-2003) and female offic-
ers in the Financial Post (500 larg-
est Canadian firms, 2002- 2004).

Firms with a higher proportion of
women in TMTs and operating in
complex environments accrue positive
and significant rents.

Haslam & Ryan
[28]

Investigate whether the appointments
of women into corporate boards is re-
lated to the glass cliff phenomenon.

3 experimental studies based on 95
management graduates, 85 high
school students, and 83 business
leaders.

Women are likely to be appointed into
leadership positions of risky (under-
performing, crisis prone) companies.

Barsh &
Cranston [12]

Develop a leadership model for female
IT leaders.

5 year study that includes inter-
views with successful female IT
executives.

Centered and successful leadership
based on talent, desire to lead, toler-
ance for change, collaboration, risk
taking, and team player.

Miller & Triana | Identify the mediating relationship Sample of Fortune 500 firms. Board diversity and firm performance
[41] between Board diversity and firm per- mediated by firm reputation and inno-
formance. vation (Board racial diversity positive-
ly related to firm reputation and inno-
vation).
Sharma & Giv- | Investigates gender diversity within the | Top executive officers listed in the | Twenty firms have no female officers-

ens-Skeaton [46]

top 100 US firms.

10-k or annual reports of the top
100 firms.

overall, there is a concerning lack of
gender diversity in the top 100 firms.

Torchia,
Calabro, & Huse
[54]

Evaluate the economic value of having
female corporate directors.

A sample of 317 Norwegian firms.

A firm with at least three women in
TMTs — corporate directors has a high-
er capacity for innovation.
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We aim to answer a number of questions namely:

* What is the trend in the women graduating in
IT degrees from 1971-2010?

* What are the characteristics of female IT ex-
ecutives hired between 2000-2010?

*+ What can we infer from answering the two

questions above?

The rest of the paper is organized as follows. The
following section presents the statistics on the IT gradu-
ates from 1971-2010 at the undergraduate, graduate, and
doctoral levels with a focus on female graduates. This is
followed by a section that investigates the hiring trends of
women in the IT field with an emphasis on female IT ex-
ecutives who were hired in the period 2000-2010. The
paper concludes with a discussion of the results, limita-
tions of this research, and recommendations for future
research.

THE ROLE OF WOMEN IN THE
INFORMATION TECHNOLOGY
FIELD

In the US labor force, the education attainment of
women continues to rise. The latest data from the U.S.
Department of Labor, Bureau of Labor Statistics [59]
shows that in 2010, 36% of women between the ages 25-
64 had acquired a graduate degree, which is a significant
increase from 1970 when only 11% of women had earned
a graduate degree. Additionally, of all the job positions,
women accounted for 29.9% in the computer and IT man-
agement discipline. Thus, although many more women are
acquiring college degrees, they are persistently under-
represented in the IT related fields.

IT programs are experiencing a widening gender
gap which is impacting many firms that are under pressure
to hire more women and minorities in order to obtain and
maintain U.S. government contracts [35]. For example,
although the workforce of the top ten companies in the
Silicon Valley grew by 16 percent between 1999 and
2005, the percentage of minorities and women has been
declining, and these companies employed a smaller per-
centage of minorities (Hispanics, African-Americans, and
women) in 2005 than they did a decade ago [53]. This
under-representation is daunting, given the fact that wom-
en have traditionally played important roles in the IT
field. For example, women played significant roles as
programmers in the development of the first electronic
computer, the ENIAC [37].

As shown in Table 3, a number of researchers
have sought to investigate the reasons associated with this
phenomenon of under-representation [5, 55] and offered

some recommendations to alleviate this problem [39, 45]
by recommending strategies for attracting women and
minorities in the field.

Baroudi and Igbaria [11] surveyed 348 IT em-
ployees in U.S. firms, and after controlling for age, educa-
tion, experience, and job tenure, reported that women tend
to be employed at lower levels in the organizations, earn
less than men, and are more likely to switch jobs than
men.

On the other hand, Von Hellens, Neilsen, and
Beekhuyzen [63] interviewed a group of 32 female IT
professionals and found that many women have a poor
understanding of IT education, IT work, and they perceive
IT to be a difficult and male dominated field. However,
they add that mentoring and constant interaction between
female IT students and IT professionals may help demys-
tify the mystery of IT and attract more women into the
field.

Finally, Dawson and Kauffman [22] analyzed da-
ta on the length of the job tenure of CIOs and reported
that, in general, ClIOs have short tenures. Furthermore,
female CIOs have shorter tenures than their male counter-
parts. Table 3, gives a summary of some studies that have
addressed issues related to women in the IT field.

The studies shown in Table 3 indicate that under
representation of women is an inherent phenomenon in the
STEM (Science, Technology, Engineering, and Mathe-
matics) disciplines. This study seeks to find out if there
are any correlations between the low number of women in
the IT discipline and the representation of the hiring
trends of female IT executives.
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Table 3: A Summary of Some Studies That Have Addressed Issues Related to Women in the IT Field

Beekhuyzen [63]

work.

Authors Theses Sample space Results

Baroudi & Examine the effects of gender-based | Survey of 348 IT employees in | After controlling for differences in human

Igbaria [11] human capital (age, education, or- | various U.S. firms. capital, results reveal that in the IT field
ganization, job tenure, and experi- women are employed at lower levels, earn
ence in IT field) on the career suc- less, and have a higher likelihood to leave
cess of IT employees. the organization than men.

Ahuja [5] Provide a synopsis of current litera- | Extensive literature review A research agenda is identified to study how
ture and future research agenda for | based on synthesis of past social and structural factors impact women
studying different aspects of women | studies. turnover in IT.
in the IT workforce.

Von Hellens, Investigate how women in the IT Interviews with 32 female IT Many female IT personnel have a poor un-

Neilsen, & field perceive and talk about their professionals. derstanding of IT education, IT work, and

perceive IT to be a male dominated field.
However, mentoring and interactions be-
tween students and IT professionals can
minimize this bias.

Adya & Kaiser
[4]

Develop a model for women’s ca-
reer choices by evaluating the early
determinants of why women choose
careersin IT.

Review of literature from edu-
cation, psychology, computer

science, IT, and business dis-

ciplines.

Father figures and early access to IT plays a
significant role in a girl’s choice for IT ca-
reer while influence of teachers and counse-
lors is minimal.

Adams et al. [1]

Explore the relationship between
gender and IT technical skills and
investigate their influence on gender
identity conceptions.

Semi-structured interviews
with 11 women in the IT in-
dustry and a web-based ques-
tionnaire with 37 respondents.

In addition to problematic and frustrating
experiences, IT field (which is male domi-
nated) influences women behaviors and per-
ceptions of self.

Armstrong et al.

(8]

Identify the factors that hinder ad-
vancements and contribute to volun-
tary turnover in the IT field for
women.

6 focus groups comprising 39
IT professionals in a Fortune
500 firm.

In the IT field, women’s advancement and
voluntary turnover is influenced by family
responsibilities, work stress, work schedule
flexibility, and job quality.

McKinney et al.
[40]

Examine the influence of gender
differences on career choices in IT,
socialization, types of experiences,
types of attitudes, and desirability of
the IT profession.

Survey of 815 male and female
IT professionals working in
multiple organizations across
the U.S.

Women choice of career in IT field is based
on opportunity for job autonomy, advance-
ment, task variety, professional prestige,
income, using state-of-the-art equipment,
gratifying work, and other job-related factors
(flexible hours, job security, and ease of
entry).

Rosenbloom et al.
[45]

Evaluate and understand the factors
that drive women to choose careers
inlT.

Survey of professionals in IT
and other fields from major
U.S. firms.

There are systemic differences in how men
and women make their choices and this may
explain the gender gap in the IT field.

Kvasny, Trauth,
& Morgan [36]

Investigate the effects of social ex-
clusion (gender) on IT workforce
diversity.

Interviews with female Afri-
can-American IT professionals
and students.

Race and class interact with gender to shape
women access, experiences, and perception
of IT.

Kauffman [22]

of Cl1Os and other top executives.

Nezlek & Examine the gender wage gap in the | March Annual Demographic Gender earnings gap in the IT field still per-
DeHondt [43] IT field while paying close attention | Supplements (ADS) of the sists but might have shrunk after the Internet
to the Internet ‘bubble’ period. Current Population Survey for | ‘bubble’ of the 1990s but unsure if the 21%
the years from 1991 to 2008. century ‘bust’ is erasing the gains.
Dawson & Investigate the job duration tenure | Survey of 1,594 executives Only a quarter of ClOs are members of the

from private and public corpo-
rations between 1994-2009.

TMTs and CIOs in general have shorter
tenures. Moreover, female CIOs are very few
and have shorter tenures than male CIOs.
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Women Earning Undergraduate Degrees in
the IT Field

In the first part of this study, the authors investi-
gate the academic achievement of women in the IT field
using data from the National Center for Education Statis-
tics [57] from 1971 to 2009. Although IT emerged in the
1960°s as a distinct academic discipline that combined
concepts from computer science, management, organiza-
tional theory, operations research, and accounting [21],
the first official graduate IT curriculum was not available

until 1972 [9] while the first curriculum for an undergrad-
uate IT degree was not published until 1973 [20].

Figure 1 shows that in 1971, women accounted
for 13.6% of all undergraduate IT degrees. These numbers
continued to grow and the IT field experienced the peak
graduation rates of approximately 36% for women be-
tween 1983 and 1986. Figure 1 also shows that between
1971 and 2009, there were two time periods, 1985-1986
and the 2003-2004, that are associated with the highest
percentage of graduation rates for all graduates, including
women.
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Figure 1: Trend of the Number of Undergraduate IT Degrees Conferred To Men and Women in the U.S.
between 1971 and 2009

The first peak occurred during the 1985-1986 pe-
riod which was preceded by major changes in the IT in-
dustry that included the introduction of the PC by IBM in
1981 that revolutionized computing. Before then, most of
the computing was based on the mainframe architecture
and limited individualized access to the IT resources. The
result of the introduction of the PC and the proliferation of
networking capabilities brought about by the Internet led
to a sharp rise in the demand for IT skilled personnel and
increased enrollments (1980-1981) as indicated by the

higher graduation rates 4-5 years later (1985-1986). Thus,
there are very few women in these TMT positions (CEOs,
COOs, Chairmen, CFOs, ClOs) that, in most cases, the
sample size is too small to justify empirical comparative
studies of, for instance, the performance of the firms led
by female executives in relation to other firms in their
industries. As such, the results from a number of the stud-
ies that have explored these dimensions are inconclusive
at best.

Table 4: Undergraduate IT Degrees Conferred To Men and Women in the U.S. between 1971 and 2009

Year 1970-73 | 1973-76 | 1976-79 | 1979-82 | 1982-85 | 1985-88 | 1988-91 | 1991-94 | 1994-97 | 1997-00 | 2000-03 | 2003-06 | 2006-09
Men 86.00 [81.63 |74.11 |67.49 |63.28 |65.71 |69.96 |7151 |7228 |7269 |7259 |77.40 |81.99
Women |14.00 |18.37 |25.89 [3251 |36.72 3429 |30.04 |28.49 |27.72 |2731 |2741 |22.60 |18.01

The second peak period, 2003-04, is associated
with the dot com boom and the Y2K phenomenon which
drove the demand for IT personnel skilled at, for instance,
dealing with the millennium bug. However, this growth
was not sustained and the numbers have been declining
since. A number of factors have been associated with this

decline such as the dot com bubble bust, IT outsourcing
and off-shoring, and a general decline in the U.S. econo-
my which have made potential students shy away from
choosing IT as an academic major [4, 34]. The latest data
for the period 2008-2009 shows that 6,779 women gradu-
ated with IT degrees signifying a 56% decline from the
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2002-2003 peak. The percentage graduation rates for
women who graduated with IT degrees during the 2008-
2009 is 17.8% which is close to the values observed in
early 1980’s or mid 1990’s and considerably less than the
average rate of 36% for the 1983-86 period. These latest
figures depict a widening and alarming gender gap where-
by for every six IT degrees awarded to males, there is only
one female receiving an IT degree (6:1) at the undergrad-
uate level.

Women Earning Graduate Degrees in the IT
Field

Similar to the undergraduate IT Degrees where
the number of men exceeds the number of women, Figure
2 depicts an identical trend for graduate degrees. Although
there is an upward trend from 1971, both graphs peaked in

2004, declined slightly up to 2007 and are currently show-
ing an upward trend. Unlike the IT undergraduate degrees,
after 1986, when the number of female IT undergraduate
degrees declined, the trend for the IT graduate degrees
shows an upward trend implying that more and more
women continued to pursue graduate degrees in IT. This
may be due to the fact that many schools started offering
graduate courses in IT and hence expanded the pool of IT
graduates. However, after the 2004 period, both the num-
bers for undergraduate and graduate IT graduates showed
a downward trend, although the figure for the graduate
degree displays a slight upward trend after 2007. Further
analysis shows that, unlike the undergraduate IT level
where women are poorly represented (1:6), at the graduate
level women have a higher representation of 1 for every 3
IT graduate degrees earned by men (1:3).
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Figure 2: Trend for the Graduate Degrees in IT that Were Awarded to Men and Women Between 1971-

2009

Table 5: Graduate Degrees in IT that Were Awarded to Men and Women Between 1971-2009

Year 1970-73 | 1973-76 | 1976-79 | 1979-82 | 1982-85 | 1985-88 | 1988-91 | 1991-94 | 1994-97 | 1997-00 | 2000-03 | 2003-06 | 2006-09
Men 89.21 |8598 |8195 |76.50 |71.24 |71.27 |7143 |73.15 |7277 |68.82 |66.95 |7110 |73.34
Women |10.79 [14.02 |18.05 [2350 |28.76 |28.73 |2857 |26.85 |27.23 |31.18 |33.05 [28.90 |26.66

Women Earning Postgraduate Degrees in the
IT Field

As shown in Figure 3, there were only 3 (2.3%)
women who earned an IT doctoral degree during the
1970-1971 periods. However, these figures have been
growing steadily and peaked in 2001-2002 where of all
the IT doctoral degrees that were awarded, 22.7% (171)
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were awarded to women. Although this number declined
slightly in the subsequent years, it has stayed above the
20% mark. These numbers are encouraging and signify a
significant growth (> 20%) compared to the numbers in
the 1970’s. However, they also illustrate the under-
representation of women — only 1 female, in comparison
to every 5 males, earned an IT doctoral degree (1:5).
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Table 6: Doctoral Degrees Awarded to Men and Women from 1971-2009

Year 1970-73 | 1973-76 | 1976-79 | 1979-82 | 1982-85 | 1985-88 | 1988-91 | 1991-94 | 1994-97 | 1997-00 | 2000-03 | 2003-06 | 2006-09
Men 94.27 93.15 90.28 90.15 88.86 87.27 85.38 85.61 83.83 82.67 79.65 79.06 78.32
Women |5.73 6.85 9.72 9.85 11.14 12.73 14.62 14.39 16.17 17.33 20.35 20.94 21.68
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Figure 3: IT Doctoral Degrees Awarded to Men and Women from 1971-2009

Table 7 shows the summary for the academic
achievement of women in comparison to men.

Table 7: Comparison of Academic Achievement
of Women and men

Undergraduate | Graduate | Doctoral
Women 1 1 1
Men 6 3 5

A testament to the increasing number of IT doc-
toral degrees is the fact that the number of female IT fac-
ulty has been steadily increasing. For instance, the latest
data from Computing Research Association Archives [62]
shows that the percentage of newly hired female Comput-
er Science and Computer Engineering faculty was 12% in
2000 in comparison to 24% in 2008. Furthermore, the
numbers for Assistant, Associate, and Full Professors have
also been increasing. These values were 9%, 9%, and 3%
in 1991 and by 2008; they were 20%, 13%, and 11% of
the hired faculty respectively. The rise in these values may
be a contributing factor to the rise in female graduation
rates. The female faculty may be perceived as role models
and mentors who motivate female students.
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From Academia to Executive Management -
Women in IT

Upon graduation, IT graduates seek jobs either in
academia, private, or public sectors and hold various posi-
tions [34, 42]. Some of these positions are entry level
while others are middle or top level management posi-
tions. At the top level, female managers make decisions
that have potential to impact various dimensions of IT
either at the societal and/or academic levels. The follow-
ing section explores the hiring trend in the industry and
specifically investigates the characteristics of female IT
executives who were hired between 2000-2010 by firms in
the U.S. With the exception of Helfat, Harris, and
Wolfson [29], the literature review reveals that very few
studies have investigated issues related to other members
of TMTs, apart from CEOs, and members of the Board.
The goal of this research is to narrow this gap and to in-
vestigate issues of IT leadership by analyzing the data on
female IT leaders.

The study sample for the second part of this re-
search was the female IT executives that were hired be-
tween 2000-2010 either to replace an IT executive who
had retired, left the firm, got fired, resigned, or as a result
of the creation of a new top IT executive position. The
focus was to collect data on the hiring trend, educational
background, age, years of experience, tenure, and report-
ing relationship of these female IT executives. Since firms
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usually put out a press release when they hire a top IT
executive, the researchers used the event of the hire as a
unit of analysis and collected data from Lexis-Nexis Aca-
demic wire index (http://www.lexisnexis.com/us/In-
academic/home/). The researchers gathered additional
data from the corresponding firms’ websites, Google fi-
nancials, Reuters, and Hoovers. This secondary search
process provided additional validation, by applying the
data triangulation technique, to the collected data.

After a pilot study, the authors developed and
agreed on a classification rubric and completed the data
extraction procedure. The authors reviewed each an-
nouncement separately and compared the results later.
Where disagreements arose, the authors reviewed the spe-
cific announcements together and came to a consensus.
The data was eventually merged into one document to
facilitate further analysis.

Between 2000 and 2010, there were 104 an-
nouncements (press releases) that were made by the firms
following the hiring of a senior female IT executive.
However, 12 announcements were eliminated because the
hired executive was not the highest IT executive in the
firm (for example, VP of IT who reports to a CTO or to a
ClO), giving a sample size of 92 unique firm announce-
ments showing the hire of a highest female IT executive.
Firms used different titles to designate the various IT ex-
ecutives. The maximum number of female IT executives
had the title CIO which accounted for 78.26% of total
positions, only 10 (10.87%) had the title CTO, while the
rest had other designations like Director of IT, Senior VP
of IT, and others.

The Popular Educational Disciplines/Fields
of Female IT Executives

The researchers collected data about the educa-
tion backgrounds of the female IT executives to analyze
their academic credentials. They were able to obtain data
on undergraduate degrees for 62 (71%) of the 92 IT exec-
utives. The undergraduate degrees were classified into 8
main categories namely Bachelor of Arts (BA), Bachelor
of Science (BS), Business Administration, Accounting,
Mathematics, Engineering, Computer Science, and IT. A
majority of the female IT executives had an undergraduate
degree in Business Administration, followed by Mathe-
matics and Engineering. However, further analysis re-
vealed that among the C10s, the most dominant major was
Business Administration followed by Mathematics while
for the CTOs, the most dominant major was Engineering.

Conversely, the researchers were able to obtain
33 (36%) data items out of the 92 IT executives that had
specific information on the graduate degrees. The gradu-

ate degrees were classified into four major categories
namely Engineering, Mathematics, Master of Business
Administration (MBA), and Masters in IT. Overall, the
most dominant graduate major was MBA among all of the
IT executives. Additional analysis showed that MBA re-
mained the most popular major with ClOs while graduate
degrees in Engineering and IT were the most popular
among CTOs.

The researchers analyzed the ages of the women
who were hired to fill the positions of IT executives. Alt-
hough not all executives had their ages stated in the an-
nouncements, for a few IT executives, this information
was obtained from the respective firm’s websites, Google
financial, Reuters, and Hoovers. They obtained age data
on 57 of the 92 (62%) IT executives. The data did not
reveal any IT executive who was younger than 30 (the
youngest was 32) and there were only two IT executives
who were older than 55 (the oldest was 77) years. The two
most dominant age categories for all the different IT ex-
ecutives designations were 41-45 and 46-50. Additional
analysis of the 2010 Fortune 100 firms showed that the
average age of the IT executives was 52 years and was
comparable to the CFOs’ at 51 years while on average,
CEOs’ were a little bit older at 57 years.

A majority of the announcements explicitly spec-
ified the years of experience of the IT executives. The
researchers obtained data for 59 (64%) of the 92 female
IT executives. The least experienced executive had 10
years of experience while most experienced had 51. Ad-
ditional analysis showed that CIOs tend to have less expe-
rience (16-20 years) while CTOs tend to have more expe-
rience (21-25) before ascending to the top IT leadership
positions. This may be due to the fact that, as shown by
our earlier analysis of educational backgrounds, CIOs,
with their MBAs, have a formal business education while
the CTOs, with graduate degrees in Engineering, may be
acquiring business skills through experience.

A comparative analysis for the undergraduate
and graduate majors of these female IT executives and
their respective years of experience yielded inconclusive
results due to the small sample size. However, on analyz-
ing the reporting relationship of these IT executives, the
data revealed that most of these IT executives are report-
ing to the CEOs in lieu of CFOs or other top management
leaders. This may be interpreted as an indicator of the
importance placed on their roles by the organizations.
Prior research has shown that power and importance in the
organizational hierarchy can be inferred from the report-
ing relationship [10].
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RESULTS AND DISCUSSION

The results show that women are under-
represented at the undergraduate, graduate, and post grad-
uate levels in the IT field. Although, it is gratifying to note
that the ratio of women to men who earn graduate (1:3)
and post graduate degrees (1:5) is higher than that at the
undergraduate (1:6) level, the under-representation of
women earning undergraduate degrees is greatly pro-
nounced and the future trend is not very encouraging. The
findings corroborate and are consistent with studies that
report that women are under-represented in the IT field
and that their numbers are declining further [14, 52]. As
such, there is still work to be done in response to the call
by Woszczynski & Shade [65] to devote more resources
towards attracting and retaining more women in the IT
field.

Furthermore, the data indicates that there are
very few women who ascend to the top IT leadership posi-
tions. However, it is encouraging to note that, the IT field
seems to be doing better when the numbers of female IT
executives are compared to the number of female CFOs
and CEOs who are employed by the Fortune 100 firms.
There is a higher proportion of female IT executives when
compared with other corresponding positions at the execu-
tive level. For instance, of the 92 firms in the 2010 For-
tune 100 list from which the researchers were able to ob-
tain information about their IT leaders, 16 (17.4%) of the
firms had a female as the highest ranked IT executive.
This figure was significantly above the 5.4% for the fe-
male CFOs and 6.4% for the female CEOs in the same
firms. However, most of the female IT executives in this
study earned degrees in Business Administration either at
the undergraduate or graduate level and their educational
credentials may not be a clear reflection of the progress
being made in the IT field. On the other hand, CFOs either
have degrees in accounting (CPAs) or finance — disci-
plines that are more closely and clearly related to their job
functions.

The data also revealed that more female IT exec-
utives have the title CIO than CTO. Given the fact that
CTOs have to be more technology oriented, the relatively
smaller number of female CTOs might be explained by
the propensity of women to pursue IS rather than the more
technically oriented STEM majors. This is corroborated
by our earlier results on graduation rates that indicate
more women graduated with 1S than a STEM major.

Women in TMTSs have been shown to create val-
ue for their firms when compared to those firms with few
or no women in TMTs. Also women have been shown to
score higher on a number of traits in comparison with
men. For instance, the results of a study by Folkman [25],

which evaluated the effectiveness of 7,280 TMTs (64%
males), women consistently scored higher than men in
such traits as behaviors, honesty, integrity, problem solv-
ing, results driven, developing relationships, collaboration
and team work, strong communication skills, and champi-
ons of change. We propose that it is this value creating
proposition that should influence and convince firms to
hire more female IT executives.

Additionally, since there are fewer women in the
IT field, we recommend that firms hire more female IT
executives as a symbol of gender representation in their
organization. We argue that these executive level posi-
tions are more visible in comparison to middle or lower
level positions (database administrators, programmers)
and may encourage more women to major in IT and
STEM related disciplines.

On the issue of gender representation in the
TMTSs, there seems to be a glass ceiling [23], although this
effect is less salient for the female IT executives when
compared to the female CFOs and CEOs. Additionally,
there are more IT executives with the designation CIOs
compared to the CTOs. Hence, schools should encourage
more female students to enroll in both IT and other tech-
nically oriented programs so as to increase the representa-
tion of female IT executives. Schools should also make
efforts to create forums through which these female 1T
executives can effectively interact with the female IT stu-
dents. This way, the IT executives can help in de-
mystifying both the technical and business management
aspects of IT, in addition to serving as mentors and role
models — processes that research has shown have the po-
tential of attracting many more women into the IT disci-
pline. Moreover, having women on board signifies career
prospects for potential female recruits.

CONCLUSION

From our analysis of the extant literature in the
IT field, this study is the first to concurrently report on the
female representation in the classroom to top levels of
management. The under-representation of women in cor-
porate America, which is usually, referred to as glass ceil-
ing, diminishes their bargaining power usually yielding
lower wages for equal positions, impacts women access to
mentors, as well as role models. In the IT field, the num-
ber of women working in the Computer and Mathematical
occupations - this is the closest occupation categorization
that is closely related to the IT as per 2010 BLS Standard
Occupational Classification codes (15-1111 to 15-1199) -
is 25.9% and 25.1% for the 2010 and 2011 respectively.
Although these figures are relatively higher when com-
pared to the current graduation rates, they are more likely
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attributed to the higher graduation rates witnessed in the
early 2000s.

The occurrence of lower graduation rates which
eventually leads to lower labor force participation by
women in the IT field can be referred to as a self-
propagating phenomenon. As fewer and fewer women
work in IT fields, potential female employees cannot iden-
tify role models and mentors and hence, fewer and fewer
women will tend to pursue IT degrees leading to a vicious
cycle of under-representation. The researchers posit that
the higher representation of women in the top IT positions
will inspire more women to pursue careers in IT and boost
their labor market participation in the IT field. One of the
aims of this research is to spur more debate and research
concerning the roles and representations of women both in
the IT academia and the corporate world.

LIMITATIONS AND FUTURE
STUDIES

The data on the hiring of female IT executives
covers the period 2000-2010 and future studies should
extrapolate to cover a more current and wider study peri-
od. Also, more studies should investigate the characteris-
tics of those firms that have female IT executives to inves-
tigate, for instance, if they have more female IT workers
and how these firms perform, on a variety of parameters
like financial, innovation and others, when compared to
their industry counterparts that have less female IT execu-
tives.
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