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Abstract

Canada has an urgent need for more engineers to support its infrastructure, advance technology,
and solve increasingly complex human, economic, and environmental problems. Women have
often been identified as a resource who can provide new perspectives, solutions, and innovations.
While women’s participation in engineering programs has increased over the last 50 years, their
participation rate in the workforce has not, keeping engineering as a male-dominated occupation.
Despite challenges, women graduates have entered the engineering workforce, but often they
have not stayed. The purpose of this quantitative study is to explore the early career experiences
of engineering graduates to identify patterns shaped by the graduates’ gender. Applying feminist
lenses to the most recent data on Canadian graduates available at Statistics Canada and utilizing
advanced quantitative methods, we study BEng graduates from Canadian universities. This
study provides a broader understanding of the phenomenon of women’s underrepresentation in
engineering and presents findings that can help retain more women in the occupation. Three
samples of BEng graduates with over of 10,100 participants were included in this study to
answer three main research questions: a) are there gender differences in the duration of job
search and types of jobs these graduates obtained after graduation?; b) are there gender
differences in job satisfaction among young engineers?; c) are there gender differences in the
intention to look for another job once in a first engineering job? Themes and subthemes relevant
to women’s underrepresentation in the occupation are found to help answer these questions.

Recommendations for policy and future research are discussed.
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Chapter 1. Introduction

My dissertation addresses the question of gender differences in early career experiences
in engineering by examining entry into the occupation, job satisfaction, and intention to look for
another job for Bachelor of Engineering (BEng) graduates in Canada. Taking a feminist
approach to the data analysis I argue that despite shifts from an industrial to a knowledge
economy, early career experiences in engineering continue to be shaped by the gender of
graduates. Using the most recent data available on Canadian university graduates, the National
Graduates Survey (2013), I employed advanced statistical methods and organized my analysis in
the form of three journal articles. The first empirical article uses Cox Proportional Hazard
models to predict gender differences in the duration to first jobs obtained after graduation from
Canadian engineering university programs. The second article uses logistic regression analysis to
determine whether men and women in engineering jobs have differences in their levels of job
satisfaction, and if so why. Finally, the third article, addresses a similar question to see what
predicts gender differences, if any, in the likelihood that a new engineer will seek a job with
another employer. Overall, I found that graduates’ personal and job characteristics and their
perceptions about their jobs are important predictors of their early career experiences. In
particular, the results show significant gender-based differences in job search duration and job
satisfaction for these graduates. While the analysis of the intent to look for another job showed
no gender differences among the BEng graduates to look for a job with another employer, factors
that are often associated with gender such as being married and a parent were found to be
significant predictors of the BEng graduates’ intention to look for another job.

These results show some positive changes in women’s experiences in engineering;

however, questions are raised that require further examination and analysis. This study builds on



a body of research showing persistent gender inequalities in engineering in terms of pay and
career opportunities. Unlike many existing studies which focus on barriers and factors that drive
women out of the occupation, this study provides insights into the young engineers’ experiences
who searched for a job, found a job and worked in engineering after graduation. The results of
the analyses show that women are hired sooner than men and into equivalent jobs to men after
graduation; they are, more than men, satisfied working in engineering jobs, putting greater
emphasis on belonging to engineering rather than on pay and career opportunities; and women
are as committed as men to their engineering jobs and organizations.

My work is informed by my own history as a woman with a Master’s degree in
mechanical engineering from the Russian Federation. When I arrived in Canada 20 years ago, I
had one year of professional experience in an industrial setting. I hoped to get an engineering-
related job in Canada quickly, as at the time of my immigration, Canada was experiencing a
shortage of specialists in the technological sector. Many of my classmates—primarily men—
were recruited and hired by Canadian companies, some while still in the Russian Federation, and
after their arrival were granted permanent resident status within less than six months. I, however,
despite having similar credentials and work experience, faced rejection of my applications to
work for Canadian engineering employers. While many of my male former classmates were
working in engineering jobs enjoying higher than average salaries and various career
opportunities, I found myself working as a secretary at a non-profit organization in Toronto.
Over the course of my communications with my male friends about their workplace experiences,
I learned about a lack of representation of women, especially young women in Canadian
engineering industry. These experiences provided the impetus for this research and led me to

numerous questions, such as why were men hired but not women with the same degree and



background? Is this due to systemic barriers or individual characteristics? How are these barriers
manifested and maintained? What are realistic career expectation for these women?

Women'’s underrepresentation in engineering has been seen as an important problem for
academics, the government, and for many Canadian engineering firms for several reasons. For
one, the technological sector has been recognized as a locomotive of economic success for
Canadian society (Beniger, 2009). This field has been projected to need significant numbers of
qualified professionals including engineers, leading to increasing recruitment and retention
efforts of both male and female engineering graduates (Chesler & Chesler, 2002). Furthermore, a
shortage of women contributes to limited diversity in these fields and can impede creativity,
innovation, and global competitiveness (Blickenstaff, 2005). Thus, understanding the work
experience of engineering graduates especially at their early career stages might inform future

programs and policies that focus on women’s retention in the occupation.

Historical background

Since the 1970s, many researchers have noted the transition that has occurred in
advanced industrial nations from a manufacturing-based to a services-driven economy. This
change often goes by the labels postindustrial or post-Fordist (Bell, 1973; Block, 1990). More
recently, some researchers coined the term “knowledge economy” to describe the shift from
industrial production to the production of innovations (Robison & Crenshaw, 2002). The
knowledge economy is often defined as production and services based on knowledge-intensive
activities that contribute to an accelerated pace of technological and scientific advance as well as
equally rapid obsolescence (Powell & Snellman, 2004). The key components of a knowledge

economy include a greater reliance on intellectual capabilities than on physical inputs or natural



resources, combined with efforts to integrate improvements in every stage of the production
process via various technological innovations (Houghton & Sheehan, 2000).

The shift from industrial production to the production of innovations has modified ways
of working and the lives of many Canadians (Fenwick, 2004). For many industrial organizations,
the new economic regime has resulted in downsizing and outsourcing of their production
(Sturgeon, 2002). With this shift in the labour market, the demand for highly educated workers
has expanded across many occupations, especially in the technological sector which is
recognized as leading economic success in the context of the knowledge economy (Krahn et al,
2010). This need for highly-educated and skilled labour has also resulted in the expansion of
educational institutions across all Western countries including Canada (Stromquist & Monkman,
2014), opening educational opportunities for many previously underrepresented groups. Starting
in the 2000s, various initiatives were launched to start career development as early as primary
school, and women and other non-traditional groups were encouraged, attracted, and recruited to
enter STEM educational programs (Burke & Mattis, 2007).

Additionally, “lean” organizations emerged after economic restructuring which offered
more flexible, contract, and project-based jobs with a variety of work arrangement options
(Sears, 1999). Flexible hours and working from alternative places (Sirianni & Negrey, 2000),
among other options, were purportedly introduced to address a desire of a new generation of
employees for a better integration of work and life (Rawlins et al, 2008). This flexibility
introduced by economic restructuring also meant increasing labour market precarity for many
workers and eliminated their ability to count on a life-long career with one employer (Zuo,

2004). As such, men’s breadwinner role diminished (Tichenor, 2005), and dual-earner families



became a reality, necessary for survival for many in Canada and the Western world (Duxbury et
al., 2007).

Economists hoped that the restructured organizations with their variety of employment
options would make it possible for women to combine work and family responsibilities
(Houston, 2005) while the large supply of qualified workers would lead to healthy competition
and allow employers to pick the most talented and productive regardless of their gender (Brown
& Tannock, 2009). These modifications in the mode of production and ways of work did lead to
an increased number of women entering the workforce (Moyser, 2017) and to significant career
advancement for women who were already in the labour market (Webster, 1999). In 2011,
Statistics Canada reported women reaching 39% of the graduating population from STEM
programs in comparison to 20% in 2001 (Dionne-Simard et al., 2016). The proportion of women
graduating from engineering increased from 14% to 23% while the number of working women
engineers increased from 12% to 14% in the period of 2001- 2011 (Ramirez & Kwak 2015).

However, some promises of the knowledge economy have not come to fruition. Scholars
who analyzed the effect of the knowledge economy on these recent graduates’ labour market
outcomes noted a shortage of jobs that required university degrees (Green & Mclntosh, 2007). In
general, a high level of unemployment was attributed to graduates from the humanities and
social sciences (Carnevale et al., 2013); however, graduates from engineering programs were not
immune to long and frustrating job searches for their first job after graduation, dissatisfaction
with the jobs due to the graduates’ skills mismatch to their jobs, and often turnover intent (Kahn,
2010). Women'’s professional advancement, in particular, has also come with challenges,
particularly in the struggle for women to balance their career and family responsibilities (Stone

2008). Some suggested that in the context of the knowledge economy the professional inequality



in terms of pay and career opportunities between men and women has deepened (Brown et al. ,
2004). Others have shown that women, especially in medicine and science, are now better able
than in the industrial era to achieve high-level positions and are often hired ahead of men with
greater autonomy at work and at home (Ceci & Williams, 2011; Mann & Diprete, 2013).
However, despite organizational changes and significant efforts to expand women’s access to the
field, engineering is one occupation that continues to be persistently male-dominated (Dionne-

Simard et al., 2016; NSERC, 2010).

Engineering as an Occupation

Engineers are a critical force in advancing the technological sector of this country (Reich,
2002), making engineering one of the most prestigious occupations in Canada. In the last two
decades, advocacy organizations have made significant progress in attracting women into
engineering educational programs (Rosser, 2003). However, the increase in women’s
participation in engineering educational programs has not translated into the same degree of
increase of women engineers (Hill et al. , 2010). In this predominantly male-dominated
occupation, women engineers have suffered from the negative impact of the gendered oppression
experienced by all women in Canadian society (Faulkner, 2009). Social scientists have been
focusing on the effect of gender in analyzing the sources and consequences of oppression in the
engineering profession (Cech, 2013). For example, Ferguson and Wang’s (2014) study showed
that women are less likely than men to enter the occupation after graduation. Hill et al. (2010)
showed that women are more likely than men to quit engineering jobs in their early careers.
Many existing qualitative studies provided insights into women engineers’ everyday challenges

at work. Women engineers often face pay inequalities (Cech, 2013), motherhood penalties



(Buchmann & McDaniel, 2016), and sexual harassment (Powell & Sang, 2015), all of which are
tied to women’s underrepresentation in the occupation.

Various theoretical approaches have been applied to understand women’s experiences
and underrepresentation in engineering; however, two distinct explanations can be found in the
literature: gender and job characteristics perspectives. From a gender perspective, women are
more likely than men to quit the occupation due to competing work and family commitments.
Women are more often than men primary caregivers to their families. The job characteristics
perspective suggests that differences in the labour market behaviors of men and women is due to
differences in their jobs rather than to their genders. For instance, Acker (2006) suggests that
although research can seem to show that women are opting out of the occupation to take care of
their families (Stone 2008), they are actually being pushed out of occupations that fail to address
the needs of women workers.

While debate continues to be strong in the recent literature to explain why women avoid
or leave engineering, little is known about the experiences of women who stayed in the
occupation. The sparse international literature hints that engineering as an occupation has
undergone many changes in its structure and culture: women are enjoying engineering jobs (Gill
et al., 2008), they feel like they belong (Ayre et al., 2013), and in some cases newly graduated
women engineers get their first engineering jobs sooner than their male colleagues (Salas-
Velasco, 2007). Gender differences in pay, while not eliminated, seem to become more equally
balanced (Ceci & Williams, 2011). Many initiatives have been implemented to increase women’s
retention and career development (Rosser, 2003). Yet, Statistics Canada continues to report

minimal changes in engineering demographics (Hango, 2013). The most recent research on how



women engineers enter and experience the occupation is absent from the literature and prevents
our understanding of the effect of gender in the context of the knowledge economy.

In Canada, 43 universities grant BEng degrees with 42 engineering specializations (see
Appendix A). According to an Engineers Canada report (2017), the undergraduate student
enrolment in accredited engineering programs totaled 82,480 in 2017. This is an increase of 14.4
percent over 2013. The most popular disciplines are mechanical, civil, and electrical engineering,
representing 22.1 percent, 14.1 percent, and 13.6 percent of total engineering undergraduate
enrolment, respectively.

Women’s enrollment in engineering programs has fluctuated (Graph 1) over the last 25
years. The percentage of women in the total undergraduate enrollment has increased steadily in
terms of absolute numbers in recent years to 22 percent in 2017 (the latest year for these
statistics), having started at 16 percent in 1991. However, as Graph 1 indicates, the increase from
1991 to 2001 (20.5 percent) was almost completely reversed from 2001 to 2008, when it was 17
percent. The year 2017 had the highest proportion of female enrollment in undergraduate

engineering programs ever recorded by Engineers Canada (2017).



Graph 1: Female undergraduate enrollment as a percentage of total enrollment 1991-2017,
full-time equivalent (Source: Engineers Canada 2017)
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Ontario, Quebec and Alberta have the highest levels of enrollment in engineering programs for
both men and women. However, in 2017, Newfoundland and Labrador had the highest
percentage of female undergraduates (28.2 percent), while Saskatchewan displayed the lowest
percentage of female enrolment in 2017, with only 18.5 percent of women in the undergraduate
engineering student population.

As the Engineers Canada report (2017) suggests, women’s total number of enrollment in
engineering programs steadily increased in the past decades; however, this increase is uneven
across branches of engineering. Graph 2 illustrates that while the lowest percentage of women is
in mechanical engineering (14.2 percent), since this is a popular field, there are still many more
women in this discipline in comparison to more specialized ones, such as biosystems

engineering, where women are almost at parity (47.5 percent). Chemical engineering is usually



popular with women (39.3 percent) as well as civil engineering (26.1 percent) which makes up a
large number of students along with mechanical.

Graph 2: Female undergraduate enrolment by discipline, 2017, full-time equivalent
(Source: Engineers Canada, 2017)
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The numbers of degrees awarded echo the pattern of gender segregation based on
branches that are observed at enrollment (Graph. 2). Graph 3 shows that the largest number of
degrees awarded to women were in environmental and biosystems engineering at 48.3 and 46.9
percent, respectively. In contrast, only 12.2 percent of women graduated from mechanical
engineering and 11.1 percent from computer engineering. This gender segregation based on
branches of engineering has been persistent and hard to address (Ceci & Williams, 2010; Ceci et

al., 2009).
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Graph 3: Undergraduate degrees awarded to female students by discipline (2017),
Engineers Canada, 2017.
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There are three main explanations to this segregation: differences in innate abilities and
socialization between men and women; and multiplicity of factors which combined results in
gender based segregation in engineering branches. The existing studies showed that differences
in innate abilities for higher end mathematics and high-end performance achievements are now
too small to explain any substantial portion of the gender segregation in choice of field of studies
(Hyde et al., 2008; Xie & Shauman, 2003). Other studies looked at family-work conflict and
found that these factors also have a very small effect on the choice of field of studies in STEM
(Boulis and Jacobs, 2008; England 2010). All in all, these results perhaps suggest that innate

abilities, socialization, and family obligation are unlikely to result in segregation in field of study
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choice, yet studies continue to point out on persistent patterns of gender segregation and gender-
based inequalities in labor market outcomes for engineering degree holders (Mann & DiPrete,
2013).Considering that men and women now have the same overall rates of labor market
participation (Bilimoria and Lord, 2014) and that women now outnumber men in rates of
university educational attainment (Turcotte, 2011), as well as the substantial gender integration
that occurred in medicine, law, and business, explaining the persistence of gender segregation in
engineering is an important research question.

This study looks at a small group of Canadian women who entered engineering programs
right after high school and compares their early career experiences to similar men in order to
identify the effect of gender. We applied a feminist theoretical lens to understand gender
inequalities (Harding, 1986). This approach defines gender as a social understanding/ideology
structure that defines what behaviors, actions, and appearances are normal for males and females
(Smith, 1974). From this point of view, gender becomes a mechanism that defines men’s and
women’s life outcomes but does not reflect inherent biological capacities. We used advanced
quantitative methods on the most recent Canadian data from the National Graduates Survey 2013
(Statistics Canada, 2013) to analyze gender differences in the duration to first job, job
satisfaction, and intent to look for a job somewhere else.

Further, this research is grounded in a feminist epistemology that suggests that the
knowledge women produce about themselves differs from that produced by men. This feminist
epistemological approach seeks to establish knowledge production from women’s perspective
(O'Leary, 1977), which is said to replace the “view point from nowhere” (Ramazanoglu, 1992:
113) typical of more purely positivist approaches. Proponents of this epistemological perspective

often suggest that qualitative methods are the most appropriate approach to access the personal
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experiences that will shape knowledge to more accurately capture women’s experiences.
Additionally, they reject quantitative survey methods for treating all individuals as equal units of
analysis thereby perpetuating the muteness of women’s voices and reflecting the patriarchal
society from which the data are gathered (DuBois, 1983).

However, not all feminists reject quantitative methods in feminist research. For example,
Gelsthorpe and Morris (1990) argue that quantitative methods can prove useful in producing
background data and conclude that feminist researchers ought to use a multiplicity of methods to
explore various phenomena. It is also important for researchers to “speak the same language™ as
those to whom the research will be presented (i.e. engineers). Hunt (1986) highlights the need for
feminist research to produce statistics to formulate legislation, and Maynard (1994) emphasizes
the role that quantitative methods have played in identifying the feminization of poverty, arguing
“the political potential of such work should not be underestimated” (p.13, italics in original).
Similarly, Reinharz (1992) points to the use of survey data in the formulation of laws and policy
making.

Further, this critique of quantitative methods presumes that the researcher does not share
a feminist perspective. I argue that by drawing on my own personal standpoint as a woman with
a background in engineering, | am able to employ a feminist lens to the use of quantitative
methods in fruitful ways to understand a broader picture of women’s experiences more generally.
Particularly considering that some, though not all, of my own experiences were reflected in the
results of these analyses, data analysis can offer an important balance to claims drawn from
situating individual points of evidence. Consequently, I argue that this approach has an important
potential contribution to the development of evidence-informed policies and programs for

women’s greater occupational advancement.
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Chapter 2. Gender Differences in the Search for a First Job by New Engineers in Canada’

Introduction

There is clear evidence that women are underrepresented and paid less than men in science,
technology, engineering, and math (STEM) fields in general (Ferguson & Wang, 2014; Tang,
2000; Cech, 2013; Syed & Chemers, 2011; Mills et al., 2014). Of all the STEM fields,
engineering has one of the lowest rates of women pursuing degrees or getting jobs. Much of the
research examining gender gaps in STEM uses the concept of a “leaky pipeline” (Ferguson,
2016; Sassler et al., 2017) to point to the loss of girls and women at multiple points along the
route to a successful career in these fields. Girls are less likely to pursue STEM studies in high
school and even fewer young women major in such fields in university, with the subsequent loss
of even more women who opt out (or are pushed out) of a career in their field of study (Ferguson
2016).

Considering that engineering is one of the most lucrative and in-demand careers among
Bachelor’s degree recipients (Ferguson, 2016), explaining these gaps has generated considerable
research and policy interest (Sassler et al., 2017). Explanations tend to be grouped in terms of
demand-side practices of employers and supply-side skills, abilities, preferences, and choices of
workers (Ceci & Williams, 2011; Diekman et al., 2015; Hango 2013). The vast majority of
research focuses on explaining why girls and women “opt-out” (e.g. Hunt 2016; Mann &
DiPrete, 2013; Syed & Chemers, 2011) with far less exploring what happens to those who “opt-
in.” In this study, we aim to fill this gap by examining gender differences in duration of the

search for a first full-time job by recent engineering graduates in Canada. In other words, we

! This chapter has been submitted for publication and currently is under review at the journal Gender, Work &
Organization journal. It is co-authored by Dr. Phyllis Rippey and Dr. Ann Denis.
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assess those who are still in the “pipeline” to better understand gender differences in
experiencing engineering.

We asses four competing arguments regarding expected gender differences or similarities
in duration of job search: (1) a worker characteristics model, (2) a pure discrimination model, (3)
a feminist split labour market theory, and (4) a gender promotion theory. Using the most recent
data available in Canada, the National Graduates Survey 2013 (Statistics Canada, 2013), we
estimated Cox proportional hazard models and found support for the gender promotion theory.
Women with similar job and individual characteristics spent less time searching for a first job

than men.

Literature Review

Engineering as an occupation has always been filled predominantly by men (Andrews et
al., 2015). In 2016, women made up only 12.8% of working engineers in Canada according to
Engineers Canada (2018). Women are often paid less (Acker, 2009), less likely to develop their
engineering careers (Jacobs, 1989), more likely to experience harassment (Quinn, 2002; Rosser,
2003), and more likely than men to quit the occupation (Hill et al., 2010; Mills et al., 2014).
Further, mothers who are engineers face even greater hurdles of balancing their family and work
lives than others in the profession (Ranson, 2005; Stone, 2007). In short, past research
demonstrates that professional inequality based on gender was one of the persistent features of
engineering occupations that resulted in women’s underrepresentation in the occupation.

Because entry into a STEM career requires higher education, much attention has been
given to increasing the number of women participating in university programs as a means of
remedying inequality in the labour market (Adams et al., 2011; Freeman et al., 2014). Various

educational initiatives have been introduced by universities triggering an unprecedented number
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of women entering engineering programs in Western countries, including Canada (e.g, Engineers
Canada campaign 30 by 2010), during recent decades (Burke & Mattis, 2007; Hango, 2013;
Huang et el., 2000). In 2011 in Canada, 39% of younger STEM university graduates (aged 25-
34) were women compared with 23% in the cohort of STEM degree holders nearing retirement
(aged 55 to 64) (Hango, 2013). The career prospects of these younger women promised to be
bright and prosperous, especially in the context of the knowledge economy (Herzenberg et al.,
2000).

The knowledge economy was presumed to potentially create job opportunities and
eradicate professional inequality between men and women in many occupations in technological
sectors including engineering (Giddens, 1991). This assumption was based on the argument that
job seekers in the context of the knowledge economy would compete for jobs based on their
knowledge and skills, not their ascribed characteristics (Benner, 2008). The new economy also
modified engineering jobs and ways of working (Herzenberg et al., 2000; Benner, 2008). Short-
term project-based jobs, flexible working hours, and working from alternative places have
become realities for engineers in the Western world (Evetts, 2003; Mills et al., 2014). These
changes were thought to remove the work-life conflict that hindered mothers from realizing their
career success, and thus were seen as allowing women to develop their careers, leading to
diminished professional inequality in engineering (Perrons, 2005). Therefore, in the case of
Bachelor of Engineering (BEng) graduates, some argue that the only thing left to explain gender
differences in occupational outcomes are gender differences in skills, knowledge, and
preferences (Ceci & Williams, 2011), or, as Mills et al. (2014) argue, gendered differences in

cultures regarding occupations.
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However, the promise of the knowledge economy, predicting an abundance of jobs in the
technological sector, has not materialized into job opportunities. In fact, reports from Engineers
Canada (2016) and the Ontario Professional Society of Engineers (OPSE, 2015) document a
significant shortage of engineering jobs. As a result, many male graduates from these programs
have struggled with long, frustrating job searches, often resulting in a job unrelated to
engineering (Brown et al., 2004; Ferguson & Wang, 2014). Further, permanent positions in
engineering are rare (Benner, 2008; Kalleberg, 2009) and job permanency in engineering varies
based on gender (Tang, 2000).

As men’s stable jobs have been replaced by contract-based employment, men’s
breadwinning role has diminished, shifting greater family financial responsibilities onto women
(Beneria et al., 2015). These shifts in the economy have often been linked to women’s
unprecedented numbers entering university STEM programs and the workforce in Western
countries in past decades (Burke & Mattis, 2007). However, recent studies show that many
women graduates in engineering never enter the occupation or leave it shortly after they begin
working (Goldin & Katz, 2008; Jones et al., 2013). Those women who find initial jobs in
engineering are, in general, paid less than men in Canada (NSERC, 2010), the USA (Treleaven,
2015; Alexander & Hermann, 2016), UK, and Australia (Franzway et al., 2009).

Moreover, the knowledge economy workplace transformations, such as flexible working
hours, and working from an alternative place, have turned out to be flexible penalties, especially
for women in engineering (Munsch, 2016). In engineering, according to Munsch (2016), women
who used flexible working arrangements were not only paid less but also saw fewer career
opportunities than those who maintained their regular presence at workplaces. Moreover, based

on research from the USA (Hill et al., 2010; Meyer & Marx, 2014; Crawley, 2015), the persistent
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issue of sexual harassment in engineering workplaces has not been eradicated, leading some
women to leave the occupation. Overall, there is much evidence that women fare worse than men
in many aspects of engineering.

However, there are some ways in which women engineers may be doing better than their
male counterparts or than women in other fields, in terms of over-qualification and time to a first
job. According to her analysis of Statistics Canada data, Ferguson (2016, p.25) reports that in
2011 those in architecture, engineering, and related technologies had the lowest rates of over-
qualification among all occupations; only 7% of women in general felt they were overqualified
for their jobs compared with 5% of men in the same fields or, with the 29% of non-immigrant
women in the humanities. Thus, there is variation among women, but in general, engineering is a
career path that leads to lower rates of over-qualification for the job than do other occupations
(Ferguson, 2016).

Not only are women in engineering less likely to feel overqualified for their jobs than men
or women in other occupations, there is some evidence that women in engineering have shorter
job searches than either women in other fields or men within engineering. More recent studies
from Europe have demonstrated that women who graduated from BEng programs found their
first engineering jobs sooner than men (Salas-Velasco, 2007). According to a US study,
however, women had longer transitions from university Bachelor programs to engineering jobs
than men (Freeman, 2006).

According to Sassler et al. (2017), all engineering majors were more likely than all other
STEM majors to become employed in a STEM occupation and this relationship was stronger for
women than for men. Specifically, “women who completed a degree in engineering had odds of

entering STEM jobs that were 5.6 times larger than the odds for women who had majored in the
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hard sciences... [while m]ale engineering majors were no more likely to be working in STEM
occupations within two years of college graduation than were men who majored in the hard
sciences or computer science” (201). Further, according to Ceci and Williams (2011), at the level
of university hiring, more than one study show that women with PhDs in engineering are more
likely to be interviewed and hired than are men with PhDs in engineering. They therefore
conclude that discrimination is now a phenomenon of the past that should be discarded as an
explanation for the persistent lack of women in engineering. Rather, they suggest that women’s
underrepresentation is caused by women’s preferences and fertility intentions, “both free and
constrained” (Ceci & Williams, 2011:3161).

However, the suggestion that women’s occupational entry into engineering is no longer
constrained by patterns of discrimination assumes that discrimination is present only if women
are barred from entry into the occupation. Considering that engineering remains a white male-
dominated occupation (Hacker, 2017; Hango, 2013), and that women continue to be paid less
than men and have higher rates of turnover (Beasley & Fischer, 2012; Shen, 2013), the jury
would appear to still be out as to whether the problem of discrimination in engineering has been

solved.
Theory

Theories to explain gender inequity in the labour market tend to divide arguments in terms
of supply and demand. Supply arguments focus on the characteristics of the workers (the supply
of labour), and demand arguments on characteristics of the employers. Many of the supply-side
explanations for income inequality in general have relied on Becker’s (1962) human capital
theory that states that individuals’ investment in skills and education offers a return in increased

wages. As such, the argument goes as follows: if women were to get as much education and
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skills as men, they would get the same jobs with the same levels of earnings (at least at an hourly
rate). The reason why women are less likely to be in the field or why they are paid less on
average (Walters, 2004), is then explained as a consequence of lesser skills, abilities, educational
attainment, and preferences. Further, some have suggested that what explains women’s lower
levels of human capital is the constraints posed by disproportionate family obligations (Ranson,
2005; Faulkner, 2009).

Given that women are entering higher education at higher rates than men in general
(Turcotte, 2011), that there have been some decreases in the gap between men’s and women’s
family responsibilities (Mitchell, 2017), and that equity legislation has made overt discrimination
against women workers illegal, sociologists and economists have focused on employers to
explain why inequalities persist. Statistical discrimination was an early theory to explain how
employers could justify not hiring women, even if they had no gender animus and the overall
levels of women’s human capital were increasing (Bielby & Baron, 1986; Phelps 1972; Reskin
1993; Tomaskovic-Devey & Skaggs, 1999). Arrow (1972) and then Phelps (1972) theorized that
when employers have incomplete information about potential productivity gains generated by
employee candidates, they will often rely on statistical averages of groups. As Tomaskovic-
Devey & Skaggs (1999) summarize it, “If there are average group productivity differences for
the target jobs, then the use of gender or race as a screening device is argued to increase average
efficiency in labour markets” (423). Despite the simplicity of this argument, in their analysis
Tomaskovic-Devey & Skaggs (1999) find no empirical evidence of an association between
establishment productivity and the gender or race composition of the workers.

Based on this contention that employers make rational decisions and that their employee

selection is not based on a biased preference for men, if women were not less productive than
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men, employers would stop discriminating against women once their productivity equivalencies
became apparent. As Bielby & Baron (1986) note in their seminal work, presumably employers
would eventually figure out that the preferential hiring of higher paid men was affecting their
bottom lines, if there were no other value-added benefits from hiring these more expensive
workers. However, we know empirically that despite a lack of economic rationality, some
employers still engage in the practice. Using organizational level data from California for 1964-
1979, Bielby & Baron (1986) demonstrate clear gendered sorting into occupations across fields
and also into particular roles within organizations even when the actual tasks or roles carried out
by men and women were often so similar that they merited being considered the same
occupation. For example, school bus driving may be considered “women’s work™ whereas city
bus driving is considered to be “men’s work.” As such, men and women are performing
essentially the same job with very different rewards associated with it. They point to gendered
assumptions about turnover costs: women are assumed to be more likely than men to quit at
marriage or with the birth of a child, thus women are sorted into jobs with lower turnover costs,
which tend to be lower paying jobs. Different from supply-side theorists who claim women are
more likely to quit because of family, however, these theorists suggest that employers identify
family as a reason to discriminate even when evidence does not support the claim.

Although most research focuses on the workers’ and employers’ characteristics, there is a
third party who also may influence labour market patterns: other workers already in the job.
Bielby & Baron (1986) suggest that because discrimination is not efficient or rational for their
bottom line, employers without “tastes for discrimination” might nonetheless discriminate if
male employees do, and thus demand a wage premium to be willing to work with women.

Tomaskovic-Devey & Skaggs (1999) also found no association between productivity and the sex
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and race composition of workplaces but similarly suggested the possibility of a social closure
effect, as discussed by Bonacich (1976).

Bonacich first developed her theory of ethnic antagonisms and split labour markets broadly
in Bonacich (1972) followed by her application of this theory to Black/White relations in the
United States in Bonacich (1976). Similar to Marx’s theory of a surplus army of labour, her
theory suggests that there are three parties involved in labour market outcomes:
employers/businesses, higher paid labour, and lower paid labour. She argues that employers aim
to set the price for labour as low as possible and this is facilitated by having a lower paid labour
force that can undercut the higher paid labour force. The higher paid labour force is therefore
highly threatened by the lower paid labour force which can lead to antagonisms. Although the
cheaper labour is threatening to the higher paid labour, they are not intentionally trying to
undermine the other workers. As she writes, “it is paradoxically [the lower paid labour’s]
weakness that makes it so threatening, for business can more thoroughly control it” (Bonacich,
1972: 554). As such, the nature of the antagonism is fundamentally a class antagonism,
according to Bonacich, but takes the appearance of ethnic antagonism if the labour market is split
along ethnic lines (Bonacich, 1972, p.553). In passing she suggests (1972) that this analysis can
also be applied to gender.

Given that sex segregation has been a persistent characteristic of the United States and
Canadian labour markets over the history of industrial capitalism (Armstrong & Armstrong,
2010; Mies, 1998; Reskin,1993), one can see that these split labour markets are not based on
ethnic antagonism alone but also on sexism. Considering that “women’s jobs” have consistently
been lower paid with fewer growth opportunities and that when “men’s jobs” become feminized

(e.g. clerks to secretaries), the jobs become devalued and lower paying (Reskin, 1993), one can
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see an economic disincentive for men to support the entry of any women into their workplaces.
This is further compounded in an economy increasingly characterized by precarious and lower
paid jobs in general (Pupo & Thomas, 2010).

This economic disincentive is reinforced when men can close off access to the material
benefits of paid work and thereby both increase the value of their own work and limit others’
access to valued social resources (Hartmann, 1979). This further entrenches male dominance in
all spheres of social life (You, 2015) and increases the social value of what is associated with
men (Wittig, 1992). As a result of this, women are more likely to be relegated to unpaid labour in
the home providing free services to men, further shoring up the latters” dominance in this
patriarchal structure, and contributing to what Armstrong and Armstrong (2010) have called the
“double ghetto”: unpaid labour at home and low paid jobs in the workforce.

This split labour market theory is fruitful for understanding the shifting landscape of the
engineering labour market. If this theory is correct, then we will see that discrimination against
women may be coming from other workers rather than from employer tastes. Given the
evidence of persistent sexual harassment in the occupation (Ollo-Lopez & Nuiiez, 2018), there is
evidence of an antagonistic relationship between male and female engineers. Thus, if male
workers want to keep wages high and see women as a threat, these workers will discourage
women from working and employers can profit from this antagonism by hiring women engineers
at a lower rate than men. If this theory is correct, then we would expect to see women hired more
quickly than men, but with women being paid less.

What none of these theories allow for, however, is the possibility that employers prefer to
hire women over men. The recent spate of pay equity and diversity initiatives implemented

across engineering organizations in Canada (Crawley, 2015; OPSE, 2018) , perhaps resulted in
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employers hiring women as soon as possible to increase their workforce diversity. Further, there
is evidence that qualified women in top management positions improve firm performance (Smith
et al., 2006) and that “increasing proportions of women in an occupation beget even more
women in that occupation” (Cohen et al., 1988: 712), especially at lower ranks. Thus, employers
may be seeking to hire women both because they see women as having a positive impact on their
companies and because of a snowball effect as women increase in number. As such, we offer an
alternative theory that employers may actually prefer to hire women.

Such a proposal is not, however, explored in the literature. To address this gap, we
examine gender differences among recent engineering graduates in the amount of time taken to
find a first job. By looking only at those who were actively seeking their first job after
graduation from a BEng program, we are able to control for supply-side explanations that
suggest women are less likely to become engineers simply because they are not interested in
studying or working in engineering. By looking only at recent graduates, we also are able to
control for cohort effects that might better explain why there are fewer senior engineers

compared with entry-level engineers.
Hypotheses

Based on past theories, we hypothesize that if supply-side human capital theories explain
gender differences in occupational outcomes, then we should see no gender differences in
duration of job search, controlling for levels of human capital [H1]. Secondly, if
discriminationory outcomes are truly a result of demand-side employer distaste for women, then
one would expect women to take longer to obtain a first job and be paid less than white men,
even when controlling for human capital [H2]. If the split labour market theory is correct, we

should find that women will be more valuable to employers due to their lower labour costs and
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therefore they will be hired more quickly but paid less than men, even controlling for human
capital [H3]. Finally, if women are not being discriminated against at the point of hire, we should
find that women are hired at least as quickly as men without being penalized in their incomes
[H4].

Methodology

Sample

To test these hypotheses, we analyzed the most recent cycle available of the National
Graduate Survey (NGS). This is a cross-sectional sample survey, which is repeated every five
years by Statistics Canada. The NGS 2013 cycle examines the labour market experiences of
those graduating in 2009/2010 from Canadian public universities, community colleges and
trade/vocational programs (Statistics Canada, 2013). The survey’s primary objective is to obtain
information on labour market experiences of graduates, focusing on their employment,
occupations and the relationship between their jobs and education. Data for this cycle of the
survey were collected between April and September 2013 from respondents who answered the
questions voluntarily, using a computer-assisted telephone interview (CATI).

The survey contains information on 9,400 individuals who graduated from BEng programs
in Canada. The target population for this study included only those who graduated from BEng
programs and were employed full time after graduation. Engineering graduates not included
were those who were pursuing further education, were not active in the labour market or only
employed part-time, had left the formal labour market, had missing information about their
activities after graduation, or were employed outside of Canada. All the graduates included in the

present study had completed their degrees without interruption and did not work full-time*

? Full-time job is defined as more than 30 hours per week for more than six months.
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before or during their engineering programs. In other words, we limited the scope of our analysis
to the labour market transitions of those who went directly from full time studies to full time
employment. After application of all the above restrictions and deleting missing-data the sample
size consisted 2,856 individuals, 86% men and 14% women. We also eliminated left and right
censored cases to remove any respondent who had not started looking for a job after graduation

or those who never found a job within the observation period of 1,076 days since graduation.

Measures

The dependent variable in this study was duration of search to obtain first full-time
employment of any type, which was derived by subtracting the date of first full-time job after
graduation from the graduation date. Within the Cox model used, this “variable” is actually
entered as two variables, one to indicate whether the event occurred (i.e. did the respondent get a
job) and the other to indicate the time it took to occur.

The main independent variable in this study is a dichotomous measure for gender, where 1
indicates female, and 0 indicates male. To assess hypotheses related to earnings, we included a
self-report of income®. Based on Statistics Canada information about the average income of
BEng graduates (Ferguson & Wang, 2014) and interquartile test for outliers (Hahn & Meeker,
1991), we identified approximately 10 cases of influential outliers that we deleted from our
sample. The final sample size was 2,456. We then log-transformed (log(10)) the variable to
account for the typically non-linear impact of income on a dependent variable (Marascuilo &
Levin, 1983). As such, the income coefficient should be interpreted in terms of percentage

changes in income on the dependent variable, rather than as absolute dollar increases. We also

3 Alternative models measured income as an interval variable with and without outliers, as a natural log, as a base 10
logged variable and as a quadratic. Based on the AIC tests and goodness to fit tests, we determined that the base 10
log best fit the data.
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controlled for other job characteristics including whether the first job is permanent (1 =
permanent / 0 = contract, seasonal, or casual) and respondent’s self-assessment of whether their
job is relevant to their engineering program (1 = yes / 0 = no). To control for human capital, we
included a self-reported measure of academic performance (1 = graduated in the top 10% of their
class/ O=graduated below top 10%) and participation in a co-op program (1 = yes /0 =no). We
also controlled for mothers’ and fathers’ level of education, both as dichotomies for Bachelor’s
degree or higher (1) or below a Bachelor’s degree (0). Finally, we included demographic
controls for race (1 = visible minority / 0 = “white””) and geographic location of the job (1 =
Ontario / 0 = rest of Canada)’. We also constructed and tested several interaction terms’ to assess

the effect on the duration of job search to the first job.

Method

In order to assess whether there are overall average differences in men’s and women’s
time to first job for engineering graduates, we first calculated descriptive statistics with t-tests for
differences between means using the software program STATA to see which factors explain
these differences; we then used Cox regression models (a.k.a. survival analysis or proportional
hazard regression) to control for individual and job characteristics. All analyses corrected for the

complex survey design,® in order for estimates to be representative of the target population and to

* The coding of the Ontario region vs the rest of Canada was made to reflect the 2008/2009 loss of the automotive
sector in that employed many engineers in the province.

> Some interaction terms were excluded because they were tested as not statistically significant in the bivariate
analysis. Some were excluded due to small cell numbers (e.g. a 3-way interaction term for mother’s educational
level, gender and race)

% In STATA, this employs the svy set of commands.
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prevent biased estimators. We also tested for interactions between gender and each independent
variable, one at a time, but none was statistically significant.

According to Cox & Oakes (1984/2018), survival analysis is a statistical method used
when “interest centres on a group or groups of individuals for each of whom (or which) there is
defined a point event, often called a failure, occurring after a length of time called the failure
time. Failure can occur at most once on any individual” (1). Such methods are called survival
analyses typically in medical research, as they are used to assess how long groups of people
being treated for an illness are able to survive. In that context, “failure” refers to the point at
which the participant died. In our own case, “failure” refers to getting a job (which in common
parlance is typically as seen more as a success than a failure). Such methods are superior to
Ordinary Least Squares (OLS) models since time to “failure” is not normally distributed, thus
violating a key assumption required for calculating an OLS model. Cox & Oakes (1984/2018)
further note that one could simply include all respondents together in a binary logistic regression
model to determine whether or not the respondents survived, but this does not allow for
measurement of how long each participant lasted.

Cox regression results are often interpreted in terms of a hazard ratio, indicating the risk of
failure. A hazard ratio greater than 1 means a ‘‘high risk of failure’” (Cleves et al., 2008).
Somewhat confusingly, therefore, a higher risk of failure indicates a shorter predicted job search
duration, since the failure event happened more quickly. To improve the interpretability of our
results we also calculated the predicted job search duration for men and women given different

values on the explanatory variables.
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Results

The first step in our analysis was to estimate the Kaplan-Meyer hazard function, which is
a way to graphically show the data distribution over time. The hazard in the case of this study is
finding a job. From Graph 4, we see that the lines representing a cumulative hazard function for
men and women are not parallel. Specifically, women’s probability of finding a job within 200
days is twice as high as is men’s, and there is a nearly 100% chance that women will find a job
by 600 days compared with only a 20% chance for men. This result suggests that differences
between men and women in the rate of finding a job might be significant (Long & Freese, 2014).
To measure the significance of the differences in finding a job between men and women, we
conducted descriptive statistics.

Graph 4: Hazard function for BEng graduates by gender, NGS 2013.
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The descriptive statistics shows that women find any job more quickly than men, and that
the difference in days between men and women is even greater among those obtaining a job
relevant to engineering (see Table 1). Specifically, women’s an average job search duration for
an engineering job was 58 days, compared to men’s average job search duration for an equvalent

job of 141 days. Men are also statistically significantly (p<0.01) more likely to have graduated
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with a coop program than women, with 42% of men and 19% of women engaged in such
programs. This finding lends some support to the hypothesis that men have higher levels of
human capital than women, although there is not a statistically significant difference in the
percentage of men and women graduating in the top 10% of their class. Further, although women
in the sample were earning less money on average than men in their first engineering jobs, this
difference is not statistically significant. These results offer evidence against [H1] and [H3] that
suggest that employers prefer to hire men over women, and limited evidence for [H4] that
employers are getting women workers at a lower cost. Further, as none of the other explanatory
variables had signifcant differences between men and women at the descriptive level, there is
little evidence that they are likely to explain why women are getting jobs more quickly than men.

Table 1. Descriptive Statistics (NGS, 2013)

Male Female
Duration to any first job after the graduation, in days 152%** 82
Duration to first engineering job after the graduation, in days 141%* 58
Visible minority 37% 41%
Job closely or somewhat related to engineering (vs. not related 80% 67%
at all)
Permanent Job (6 months or more) (vs. non-permanent 63% 60%
contract, seasonal, temporary, or casual)
Mean annual income $44,750 $40,375
Participated in a co-op program 42%** 19%
Graduated in the top 10% of the class, self-report 15% 7%
Mother has higher than a Bachelor’s degree (vs. bachelor’s 43% 22%
degree or less)
Father has higher than a Bachelor’s degree (vs. bachelor’s 41% 57%
degree or less)
Ontario (vs. other Canadian province) 39% 11%
N 2113 343

Note: Results are weighted; * p <0.05; ** p <0.01,*** p<0.001
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In order to assess factors that shaped these gender differences in duration of job search and
labour market outcomes we estimated the Cox proportional hazard model. Table 2 presents
hazard ratios, and standard errors in brackets, obtained from the Cox regression model that
contained all variables included in our analysis. Based on these results, we can see that there are
statistically significant differences in the duration to first job between men and women, at the
p<0.001 level (see Table 2). However, none of the other variables that measured human capital,
socio-economic status, job characteristics nor the control variables were significant and were
unlikely to predict the duration of job search for these graduates.

Table 2. Cox exponentiated model hazard ratios for the duration to first job (in days) for
BEng graduates in Canada (NGS 2013).

Full Model Hazard Ratio
Women 2.034%*
(0.335)
Members of visible minority 0.853
(-0.135)
Father’s education > Bachelor Degree 1.302
(-0.251)
Mother’s education > Bachelor degree 0.672
(-0.138)
Participated in Coop 0.814
(-0.154)
Graduated in the top 10% of the class, self-report 0.744
(-0.215)
Job is relevant to engineering 1.302
(-0.248)
Job is permanent 1.345
(-0.256)
Annual income Logged(10) 1.152
(-0.544)
Ontario vs The rest of Canada 1.002
(-0.208)

N= 2456

Note: Results are weighted; * p <0.05; ** p <0.01;*** p<0.001; (standard errors in
parenthesis)
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To further clarify our results, we first calculated the predicted duration of job search for
men and women for those only in an engineering-related job. Then we calculated predicted
duration of job search for those in engineering-related jobs with a salary equivalent to the male
graduates’ average (see Table 3). What we see here is that even in engineering jobs with
equivalent salaries women are still obtaining their jobs more quickly than men. Specifically,
controlling for all other factors, women who end up in jobs relevant or somewhat relevant to
engineering are predicted to take on average 37 days to find their job compared to 81 days for
men. Further, although the gap narrows somewhat, within equivalently paying engineering-
related jobs women are still getting jobs more quickly than men (50 vs. 83 days). We, however,
see a slightly longer duration job search for engineering jobs that pay the male graduates’
average income. Notably, the duration to attain a job that pays at least average wages increases
more for women than men.

Table 3. Predicted duration of job search in days for BEng graduates based results from
Cox Hazard Models (NGS 2013)

Men Women

Duration of the job search to the first job that is relevant or g H** 37
somewhat relevant to engineering, all other variables set to
Zero or mean

Duration of job search to the first job that is relevant and g3Hkk 50
somewhat relevant to engineering and pays $44,750 per year,
all other variables set to zero

Note: Results are weighted; *p < 0.05; ** p <0.01;*** p< 0.001

In summary, according to these results, women are obtaining engineering jobs, equivalent
to men’s jobs, significantly sooner than men. There is no evidence that at the point of labour
market entry, women are less qualified [H1], or that there is discriminatory behavior by
employers [H2/H3], as women in engineering are actually being hired more quickly than men.

Thus, we found support for our hypothesis that employers are not discriminating against women
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at the point of hire [H4]. Women were hired more quickly than men, without experiencing a

statistically significant penalty to their incomes.
Discussions and Conclusion

The purpose of this study was to analyze gender differences in the duration of search for
the first job in Canada by 2009/2010 BEng graduates from Canadian public universities. The
findings suggest that women spent significantly less time searching for their first job than men.
There were no statistically significant differences between men and women in terms of salary or
whether the first job was relevant to engineering or a permanent position.

Although based on the available variables, we cannot make definitive conclusions about
why women are getting jobs more quickly, nor why there remain other inequalities among
engineers already on the job. We believe that these results are suggestive of a positive benefit of
engineering diversity programs such as described by Burke & Mattis (2007) that may be
encouraging employers to hire women. Another possible explanation is that because there are
relatively few women who seek jobs in engineering, those who make it may be particularly high
achieving profesionals. The yet unpublished study on highly achieving women engineers at the
time of their mid career that was conducted by the NSERC - Pratt & Whitney Chair for Women
in Science and Engineering (Ontario Region) showed that upper engineering management is
interested in their career development and is open to gender diversity in the workplace. Such
attitudes of engineering upper management might affect hiring policies in the organization and
result in women’s rapid entry into the occupation (NSERC, 2019).

While this work provides evidence that employers are hiring women more rapidly than
men, these results should not be used to dismiss the facts that engineering continues to be a male

dominated occupation and to have disproportionately higher rates of sexual harassment against
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women than other fields (Quinn, 2002). However, if employers are scooping women engineers
up more quickly, this points to trace evidence for what split labour market theory would suggest:
women’s underrepresentation in engineering may possibly be due to the culture of engineering
workplaces that might create an antagonistic relationship between men and women engineers,
rather than overt hiring discrimination on the part of employers. However, we cannot know this
from these data, and future research would be warranted to better answer this question.

Our research is not without limitations. While our results provide some insights about the
BEng graduates’ early career experiences in the occupation, many of the variables that might
influence duration of job search were not included in the analysis. For example, the effect of a
reported shortage of engineering jobs in Canada, differences among branches of engineering, as
well as the social networks of graduates were not measured in this analysis, and could not be
measured using the NGS 2013 data set. Moreover, the results of this study cannot be generalized
to all engineers because our study focused on younger engineers, who are less likely to be
married or have children than all engineers on average. Future research is also needed to analyze
the experiences of visible minority women (and visible minority men) transitioning from BEng
programs into the world of work. In this study, the analysis of the combined effect of gender and
ethnicity was impossible due to small numbers of visible minority women in the sample. The
information about their experiences might provide a better understanding of the nature of
changing demographics in engineering workplaces.

In summary, our study assesses competing theories to explain gender differences in
duration of first job search of recent engineering graduates entering the labour market in the
context of knowledge economy in Canada. We found women take significantly less time to find

a first job in engineering than do men, controlling for job and human capital characteristics of the
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recent graduates. We suggest that these results may possibly be due to recent diversity initiatives
and employers’ preference for hiring women with BEng degrees; however, we have no means to
test these assertions. What we can argue, based on our study results, is that the transition to the

world of work continues to be defined by the gender of graduates.
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CHAPTER 3. Gender Differences in Job Satisfaction of BEng Graduates in Canada’

Introduction

The study of gender and job satisfaction has often produced inconsistent and inconclusive
results. Some studies show no gender difference in job satisfaction (Sabharwal & Corley, 2009;
Zou, 2015), whereas others produce paradoxical results indicating that women are more satisfied
than men, even in jobs with fewer of the “good” characteristics of male dominated jobs (Hakim,
1991; Hill et al., 2010). This paradox is often explained by women’s lower expectations for their
jobs compared to men, due to differences in socialization and because women compare
themselves to other women rather than to men. However, general studies on job satisfaction may
be concealing a gender difference at higher occupational levels where women have similar
motivations and skills compared to men and expect similar rewards from their jobs. Further,
much of the limited past research on gender differences in job satisfaction is from the 1990s in
the United States looking at one female dominated occupation—nursing (Sparks et al., 2004;
Pietersen, 2005). As such, whether these patterns persist today in Canada or whether they exist in
male-dominated occupations is not known.

The current study addresses this gap in the literature by investigating whether there are
gender differences in job satisfaction among engineers and, if so, how we can explain them.
Drawing on past literature, we use a logistic regression model to address these questions using
the most recent data from the National Graduates Survey (NGS) 2013 (Statistics Canada, 2013)
to analyze gender differences in the job satisfaction of 4,236 Canadian BEng graduates who
worked in engineering three years after graduation. We found that women are more satisfied

with their jobs than men. Due to few gender differences in both objective job characteristics and

” This chapter has been submitted to for publication and currently is under review at the Journal of Women and
Minorities in Science and Engineering
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subjective feelings about the jobs, we cannot draw strong conclusions as to why this is the case.
However, this research makes an important contribution to the literature by raising the point that
if women are more satisfied with their jobs than men, then the low rates of retention in
engineering jobs of women engineers in Canada cannot rest on the assumption that women do
not like their jobs.

Literature Review

Job Satisfaction

Much of the research relies on Locke’s definition (Locke, 1969, p. 113) of job
satisfaction as a “pleasurable or positive emotional state resulting from the appraisal of one’s job
or job experiences.” In other words, job satisfaction refers to the positive feelings one has about
one’s job. In general, job satisfaction has been correlated with positive benefits for both
organizations and workers, including greater motivation, job involvement, organizational
commitment, productivity, mental health, and reduced absenteeism and turnover (Price, 1997).
Thus, workers who are more satisfied with their jobs tend to be better workers and happier with
their lives in general.

What leads to higher job satisfaction has been a topic of debate since at least the 1970s.
According to Quinn et al. (1974), in general, regardless of occupation, those with a more
interesting and autonomous job and a friendly and inclusive work environment tend to have
higher levels of job satisfaction. Further, jobs with such extrinsic rewards as higher than average
income, fringe benefits, regular working hours, and career development opportunities as opposed
to those with monotonous tasks, low pay, few career opportunities, and long working hours, have

been shown to have higher levels of job satisfaction (Kalleberg, 1977).

Gender and Job Satisfaction
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The effect of gender on job satisfaction has frequently been examined; however, the
results are inconclusive. Some studies have shown women to be more satisfied than men (Clark,
1997; Hodson, 1989; Murray & Atkinson, 1981; Zou, 2015), whereas other studies have shown
men to be more satisfied than women ( Jagacinski, 1987; Sousa-Poza, & Sousa-Poza, 2003 Kim,
2005). In some other studies, researchers found no difference in job satisfaction between men
and women (Bender et al., 2005; Watson & Meiksins, 1991). Those studies that showed
women’s higher level of job satisfaction with “lesser” jobs than men’s have often referred to this
as a gender paradox (Mueller & Wallace, 1996). However, the literature repeatedly indicates that
the findings regarding the level of job satisfaction based on gender are inconsistent.

There has been limited research on engineers’ job satisfaction but research on other
professionals are similarly inconsistent. For example, Clark (1997) claimed that women who
work in jobs that require a university degree and in male-dominated occupations are as satisfied
with their jobs as men, or even more so. On the other hand, Chiu (1998) investigated the job
satisfaction of lawyers, a traditionally male-dominated occupation that requires a university
degree and found significantly lower levels of job satisfaction for female than male lawyers.
Smith & Plant (1982), however, found no meaningful gender differences in job satisfaction in
their analysis of 51 pairs of professors who were matched in terms of academic department, rank,
highest degree, and years of service. In a more recent study on the job satisfaction of physicians,
Burke et al. (2009) also found no differences in the levels of job satisfaction among 237 male
and 194 female doctors. Female physicians, however, reported more work-family conflict and
psychosomatic symptoms, and they tended to be absent more.

In analyses of gender differences in job satisfaction, many empirical studies have focused

on three main topics: differences between men’s and women’s objective job characteristics,
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subjective feelings about jobs, and family obligations. Gender differences in objective job
characteristics include concepts such as job relevance to formal education, supervisory status,
working hours, and job permanence. For example, an early study by Rosenbach et al., (1979)
found that some gender differences in job satisfaction are due to women's lower positions in the
organizational hierarchy. Acker (2006) argued that women were more likely than men to be in
jobs below their level of education. Hodson (1989) added women were more likely than men to
work in jobs unrelated to their field of studies (i.e. underemployed). A study that measured the
effect of underemployment on job satisfaction found that those who are underemployed are more
often less satisfied with their jobs than those who are not (Kalleberg, 2008). However, in the case
of gender differences, the results are inconclusive.

Other studies analyzed gender differences in job satisfaction at the managerial or
supervisory levels. Women have been shown to be less likely to work in supervisory roles
(Kanter, 1977; Ranson, 2003), while other studies found that women feel dissatisfied when they
meet roadblocks to their career development (Cech & Blair-Loy, 2010; Evetts, 1993; Ranson,
1998). Yet, a recent study by Lup (2018), who analyzed gender differences in job satisfaction at
the managerial level in the current economic conditions, found that women are less satisfied with
their jobs than men. Other studies have also shown that women experience high levels of stress
in high-level managerial jobs and often leave such positions (Stone, 2007). When men work in
managerial jobs, on the other hand, they often have been shown to have a higher level of job
satisfaction than women (Dodson & Borders, 2006) .

Another frequently examined objective job characteristic in relation to overall job
satisfaction is working hours (Miller, 1980). According to Biiltmann (2012), women were shown

to be less satisfied than men with jobs that require longer hours and rigid work schedules. Others
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who have studied the effect of working hours on professional workers have found no gender
differences in relation to the length of their work day (Post et al., 2009). In some studies, women
have attached greater value than men to more flexible working hours over traditional “nine to
five” hours (Golden, 2008). In general, both men and women disliked working longer than
normal hours (Pencavel, 2015).

The effect of job permanency on overall job satisfaction is another long-standing subject
of study (Rosenbach et al., 1979). Women occupy short-term contract positions more frequently
than men (Acker, 2009; Adelman, 1998), especially early in their careers (Dobranszky &
Dobranszky, 2011), and such arrangements have a negative effect on women’s job satisfaction
(Bystydzienski, 2009). Some studies found that women prefer permanent positions to contract-
based ones (Polkowska, 2014), whereas men prefer working in contractual positions (Yadav et
al., 2017). The work of several other authors showed, however, that working in contract-based,
non-permanent positions is equally stressful for both men and women and resulted in reduced job
satisfaction for both (Benner, 2008; Kalleberg et al., 1997). All in all, the evidence indicates that
contractual work has a negative impact on women’s job satisfaction, but the impact on men’s job
satisfaction differs between studies.

Another stream of literature analyzed gender-based differences in subjective feelings
about specific aspects of jobs. Some studies assessed the effect of feeling overqualified for a job
and feeling (dis)satisfaction with pay (Blau & Kahn, 2000; Currall et al., 2005). For example,
studies from the United States showed that women feel satisfied with jobs even in cases when
they are objectively overqualified (i.e. having qualifications that exceed a requirements for a

particular job) for them (Cheryan, 2012; Sousa-Poza & Sousa-Poza, 2007). Miller (1980) and
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Weaver (1978) pointed out that in the case of professional workers, these feelings of being
overqualified have a similar negative effect on job satisfaction for both men and women.

Another frequently analyzed subjective feeling that is an influential factor on overall job
satisfaction is the feeling of being satisfied with money made at the job (Blau & Kahn, 2000;
Cheryan, 2012). For example, Cheryan’s (2012) study showed a gender-based paradox, as
women reported feeling as satisfied with their lower pay as men with higher pay. However, in
the case of professional women, the gender pay inequality often leads to women’s overall
dissatisfaction with the job (Cech, 2013). In other words, existing evidence shows that men and
women are satisfied with different levels of pay, which leads to gender differences in job
satisfaction (Miller, 1980).

With the increase of women'’s participation in the labour force, the question of the effect
of women’s family responsibilities on their job satisfaction has also been examined (Legault &
Chasserio, 2003). For example, Mortimer et al. (1988:113) found that women’s job satisfaction
is more affected by family responsibilities than is men’s. Other studies have found no gender
differences in job satisfaction based on marital or parental status of workers with university
degrees (Ayre et al., 2013; Hall et al., 2012). One study found that family obligations affect
men’s job satisfaction more positively than women’s job satisfaction (Ranson, 1998). A
European study linked women’s family responsibilities to their job dissatisfaction and exits from
the labour force (Dobranszky & Dobranszky, 2011).

Overall, the existing evidence suggests that satisfaction with objective job
characteristics, subjective feelings about these characteristics, and family obligations are
important predictors of job satisfaction, and there is some evidence that the impact of these

factors on job satisfaction may vary with gender.
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Gender Differences in Engineering

Since the first women entered engineering programs, gender scholars have been studying
women’s experiences to explain their underrepresentation in the occupation (Burke & Mattis,
2007; Fouad et al., 2016; Robinson & Mcllwee, 1992; Perrucci, 1970; Ranson, 2003). Existing
studies have tested gender differences in objective job characteristics (e.g. salary, working hours,
managerial role) of men and women in engineering (Xu, 2008), their subjective feelings about
these job characteristics (Ayre et al., 2013), and the effect of family responsibilities (Legault &
Chasserio, 2013) as determinants of job satisfaction that lead to women’s low participation in the
occupation.

A large body of literature points out that women who graduate from engineering
programs often do not enter the occupation or they leave it shortly after they start working (Cech
et al., 2011). A large proportion of these graduates were employed working in jobs not related to
engineering (Bratti et al., 2004; Passaretta & Triventi, 2015). In their study of women engineers
Ayre et al. (2013) argued that these women are genuinely interested in engineering jobs and
therefore working in any other type of job is dissatisfying for these women. Another objective
aspect of engineering jobs that was examined and identified as unsatisfactory to women is the
lack of permanency in their engineering jobs (Devine, 1992; Robinson & Mcllwee, 1989). Early
studies pointed out that women, especially in the early stages of their careers, were often hired in
non-permanent engineering jobs because women are expected to start families and therefore they
are expected to leave the labour force to take care of their families (Ranson, 2005). In their study
in Europe, Dobranszky & Dobranszky (2011) showed that because women often start their
engineering careers in non-permanent jobs they have to delay their motherhood until they obtain

permanent positions. Moreover, engineering jobs often require long working hours and as such
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have been identified as incompatible with women’s family responsibilities, leading to their job
dissatisfaction and resulting in women’s exit from the occupation (Franzway et al., 2009; Fouad
atel., 2011; Hunt, 2016).

As in the more general studies above, feeling overqualified is important for women in
engineering, but specifically in terms of being dissatisfied with their jobs. Women with
engineering degrees are more likely than men to work in supporting and customer service
positions in engineering organizations; these jobs are often below the women’s level of
education (Franzway et al., 2009). Further, Cech and Blair-Loy (2010) found a strong and
positive correlation between women’s feelings of overqualification and their exits from the
occupation. However, other studies showed that women do not feel dissatisfied with jobs in
engineering, even in cases when these jobs are below their level of qualification (Jagacinski,
1987; Phelps, 1972).

The most frequently studied subjective feeling regarding job aspects was feelings of
(dis)satisfaction with pay (Auspurg et al., 2017; Lips & Lawson, 2009; Olson, 2013). Research
examining the gender-based pay gap in the occupation consistently shows that women earn less
money than men even when they work in similar positions (Dionne-Simard, 2016). The
inequality in pay, some studies argue, leads to women’s dissatisfaction with engineering jobs and
their exit from the occupation (Meyer & Marx, 2014; Schellenberg, 1996).

Moreover, women’s family obligations often have been identified as having a negative
impact on women'’s job satisfaction in engineering (Faulkner, 2009), whereas for men, being
married and a parent is linked to increased job satisfaction (Biinning, 2015). Such a gender

difference is often attributed to women being primary caregivers to their families more often than
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men (Post et al., 2009). However, some other studies, while limited, showed that women’s
family obligations have no effect on their engineering job satisfaction (Ayre et al., 2013).

In summary, many of these studies conclude that women in engineering are in general
more dissatisfied with their jobs than their male peers. More specifically, women’s
dissatisfaction with engineering has been examined by comparing the objective characteristics of
their engineering jobs, subjective feelings about specific job aspects, and the impact of family
obligations for men and women. There is consistent evidence that women in engineering have
lower levels of objectively positive job characteristics than their male peers, but the evidence on
differences in subjective feelings and family obligations are more mixed. While these studies
provided interesting insights about aspects that affect women’s and men’s job satisfaction in
engineering, most of these studies emphasized that women became dissatisfied with engineering
jobs and therefore left the occupation. More recent studies suggest, however, that many of the
objective characteristics of engineering jobs have changed (Rosser, 2003), and these changes
have probably modified subjective feelings about these jobs and family obligations.

Over the past twenty years, significant changes have been documented in the nature of
work and organizations in general, especially in engineering (Rosser, 2003). Engineering
organizations in Western countries have downsized, outsourced production, and adopted various
initiatives to diversify their workforce (Baker et al., 2015). In particular, initiatives promoting
diversity, a family-friendly work environment, and mentorship have been implemented with the
goals of facilitating women’s entrance and career development in engineering and reducing their
family-work conflict (Heather, 2003; Zywno et al., 1999). Further, according to Ceci & Williams
(2011), who analyzed women’s experiences in STEM based on 20 years of empirical research, at

the level of university hiring, more than one study shows that women with PhDs in engineering
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are more likely to be interviewed and hired than are men with PhDs in engineering. They
therefore conclude that discrimination is now a phenomenon of the past that should be discarded
as an explanation for the persistent lack of women in engineering. Rather, they suggest that
women’s underrepresentation is caused by women’s preferences and fertility intentions, “both
free and constrained” (Ceci & Williams 2011, p. 3161).

Thus, taken as a whole, the evidence suggests that the objective job characteristics that
were identified as dissatisfactory for women in the past recently have been modified to increase
the level of job satisfaction among women and their increased number in the occupation.
Coupled with the recent studies (Crompton et al., 2005; Mitchell, 2017) reporting a more
egalitarian distribution of family obligations, one can assume that the main barriers for women’s
participation and career development have been addressed, resulting in women’s increased
satisfaction with engineering jobs. Despite all these changes, the engineering occupation
continues to be male-dominated (Hango, 2013), with women paid less than men, less likely work
in managerial positions, and leaving the occupation more often than men (Hill et al., 2010).
Thus, the question of whether engineering has become satisfying for women is yet to be
answered.

According to Ceci and William’s argument and other studies suggesting that recent
changes in engineering have had a positive effect on women’s experiences in the occupation
(Rosser, 2003; Burke & Mattis, 2007), we would expect that women would have the same
objective job characteristics as men and therefore be equally or even more satisfied with their
engineering jobs. If gender pay inequalities in the occupation have persisted, given the
importance of pay satisfaction to overall job satisfaction, one would expect women to feel less

satisfied with both their pay and their jobs (Bilimoria & Lord, 2014). Moreover women might be
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less likely to feel overqualified for their engineering jobs in the light of the reported shortage of
engineering jobs in Canada (Engineers Canada, 2012) and the reported overqualification and job
mismatch of their male counterparts (Abel & Deitz, 2016). We also would expect that family
obligations would have no or minimal impact on women’s job satisfaction in engineering based
on the recent analyses regarding the more egalitarian gender distribution of domestic

responsibilities (England, 2017).

Theoretical explanations of gender differences in engineers’ job satisfaction

Socialization theory and a structural gender theory approach are common theoretical
frameworks used to explain gender differences in job satisfaction. Bakan (1966) and Eagly
(1987) posit that differences in job satisfaction might be due to differences in socialization
between men and women. These authors argue that women are socialized into values, attitudes,
and behaviors that are communal in nature, whereas men’s socialization reflects agentic values
and behaviors. According to the notable proponents of this theory, Bakan (1966) and Eagly
(1987), a communal orientation involves a concern for others, selflessness, and a desire to be at
one with others, whereas an agentic orientation is manifested in self-assertion, self-expansion,
and the urge to master. Locke (1976) applied the socialization argument to understanding gender
differences in job satisfaction and explained that satisfaction with any given job element (e.g.,
pay, career opportunities, working hours) is experienced as the result of a comparison of a
specific job outcome with the associated value held for that outcome, and if there are systematic
differences in the job-related values of women and men then there are gender differences in job
satisfaction. Thus, similar elements of a job might be perceived as differently satisfying for men
and women, resulting in various levels of job satisfaction with the same objective job

characteristics.
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Socialization theory is often contrasted with the structural view. Risman (2004) argued
that conceptualizing gender as a social structure embeds gender in the individual, interactional,
and institutional dimensions of our society, rather than as just within individual development.
According to the structural critique of socialization theory, differences between men and women,
due to early socialization, will be modified by the rewards and costs associated with occupational
roles (Collins, 1975; Kanter, 1977). These theorists argue that the nature of work shapes
behavior through the structure of rewards, resulting in men and women responding similarly in
the same occupational environment. In other words, as Lacy et al. (1983) suggested, men and
women in a given occupation will exhibit the same priorities on a wide range of occupational
attributes: money, advancement, freedom from supervision, and so on. Thus, based on this
approach, one would not expect to see gender differences in job satisfaction for professional men
and women such as engineers, as they would be in similar structural locations.

A third theoretical approach is Grusky’s (1966) overcoming barriers argument. Grusky’s
model addresses the limits of socialization theories that are too focused on an individual or a
structural approach which looks only at a current context and not difficulties in surmounting
barriers that women in engineering have often been described as facing on an everyday basis.
While his theory focuses on organizational commitment, the application of his model to the
analysis of job satisfaction is also appropriate. Organizational commitment and job satisfaction
are strongly and positively correlated and in application to engineering allow a relevant
theorization. According to his theory, the strength of a person’s organizational commitment is
influenced by the reward the individual has received from the system and the kinds of
experiences this individual has had to undergo in order to receive the rewards. The greater the

obstacles the person has to overcome to obtain the organization’s rewards, the greater the
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commitment. Moreover, the person who has overcome obstacles in achieving desired rewards
from an organization compares him or herself with a person of an equal status who did not do so.
Applied to engineering and based on existing evidence of women’s challenges in entering and
remaining in the occupation, women who managed to obtain engineering jobs would have a
higher organizational commitment and greater job satisfaction than men. Moreover, once women
have overcome these obstacles and are working in engineering, they would compare themselves
to men who might have faced fewer challenges than the women entering the occupation, while
receiving higher organizational rewards than the women. Consequently, having been accepted
into engineering, as they desired, when making such comparisons women would feel less
satisfied with their pay but also feel less overqualified, because of their high level of

organizational commitment and job satisfaction.
Hypotheses

In order to assess these competing theories, we propose the following hypotheses. First, if
socialization theory is correct, then:
[Hla] Men and women will differ in their degree of job satisfaction, regardless of the job
characteristics, with women being more satisfied than men, and
[H1b] women will value different aspects of jobs than men.
[H1c] Being married or having children will have a negative impact on job satisfaction for
women but not men.
Secondly, if the structural hypothesis is correct then,
[H2a] if women engineers experience fewer rewards in their jobs than men engineers, then
women will experience lower levels of job satisfaction than men, and

[H2b] family would have a similar impact on men’s and women’s job satisfaction.
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Finally, if Grusky’s overcoming barriers model is correct, then,
[H3] women will demonstrate higher levels of job satisfaction than men regardless of any
of their job or individual characteristics, by virtue of having had to overcome more

to get where they are —in engineering jobs.

Methodology
Sample

To assess these hypotheses, I use the Canadian National Graduates Survey 2013
(Statistics Canada, 2013), a sample of 28,500 graduates from Canadian public universities,
community colleges and trade/vocational programs, four years after their graduation in 2010.
The survey’s primary objective was to obtain information about labour market experiences
focusing on employment, occupations and the relation between jobs and education. The data
were collected between April to September 2013, using a computer-assisted telephone interview
(CATI). My analysis was conducted within the restricted environment of the Research Data
Centres and was limited to graduates from BEng university programs who were employed in
Canada at the time of the survey. After carrying out list-wise deletion, the final sample size was

4,236 individuals, of whom 86% were men and 14% were women.

Measures

The dependent variable for the study is job satisfaction, which was recoded from a five-
point Likert scale of very satisfied to very dissatisfied into a dichotomous variable (very satisfied
or somewhat satisfied = 1; neither dissatisfied nor satisfied, somewhat dissatisfied, or very
dissatisfied = 0). This recoding was needed to address low cell numbers in the variable categories

“somewhat satisfied,” “neither dissatisfied nor satisfied,” and “somewhat dissatisfied.”
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The main independent variable of the study is gender, measured as 0 for men and 1 for
women. To assess the theories’ explanations of gender differences in job satisfaction, we
included items on three dimensions: (1) graduates’ objective job characteristics, (2) their
subjective feelings about these job characteristics, and (3) measures of individual and family
characteristics. All the items, except for working hours, were recoded as dichotomies. First,
graduates’ objective job characteristics were measured with four items: job’s relevance to
engineering (1 for relevant to engineering; 0 for non-engineering job); job permanency (1 for
full-year permanent job; 0 for contract, seasonal, or part-year job); working hours were
transformed using a natural log function; and supervisory status was included to measure career
advancement (1 for respondents who are supervisors; 0 for those who are not).

Subjective feelings about the job included measures of satisfaction with pay (1 for
satisfied or very satisfied, O for less than satisfied); feeling overqualified for a job (1 for those
who felt overqualified and 0 for those did not). Finally, personal and family characteristics
included ethnicity (1 for members of a visible minority and 0 for not), marital status (1 for
married or common-law; 0 for single, never married, divorced, widowed, or other), and parental
status (1 for has at least one child; 0 for childless). Given the cohort studies, any children are

likely to be young.

Method

To assess our hypotheses, we first calculated descriptive statistics split by gender with
tests of significance between the two groups. We followed this with logistic regression analysis
to allow us to identify statistically significant factors that predict job satisfaction for BEng

graduates, while holding constant potential important covariates. To aid in the interpretation of
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our results, we also calculated a series of predicted probabilities based on the results of the
logistic regression analyses.

Logistic regression was the appropriate method to use considering the binary nature of
the dependent variable job satisfaction. The use of OLS was not possible as a dichotomous
dependent variable would violate the linearity assumption and results in a large estimation error
(Long and Freese, 2014). All of the measures of objective, subjective, and family characteristics
were included in one logistic regression model predicting job satisfaction, using the survey
methodology command in the statistical software STATA. The survey methodology mode
adjusts for the complex survey design in order for estimates to be representative of the target
population. The survey methodology mode allows for the avoidance of biased estimators,
inaccurately shrunk standard errors due to blown up population numbers and other errors that
would lead to an inaccurate estimation of data.

While many existing studies use odds ratios to interpret their results, these interpretations
are often confusing and difficult to understand, and cannot be used for comparisons across
models with different variables (Mood, 2010). For clearer interpretation of our results, we
followed the recommendation of Mood (2010) by calculating predicted probabilities based on the
log odds coefficients from the logistic model. Predicted probabilities are probabilities of a
particular outcome happening when setting each of the independent variables to a hypothetical
level, typically the mean for interval variables or a 1 or 0 for dichotomous independent variables
to compare groups. The higher the value, the more likely the chance of a predicted event (of
being satisfied with job) happening.

Results
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As in, the existing empirical evidence (Bokemeier & Lacy, 1987; Jagacinski, 1987), these
descriptive statistics indicate that women have higher rates of job satisfaction than men among
Canadian engineers in their first three years on the job (see Table 4). Specifically, 89 percent of
men and 98 percent of women are satisfied with the jobs that they held three years after
graduation from a Canadian BEng program, which is a statistically significant difference at the
p<0.01 level. This finding supports our [H1a] hypothesis that predicted women being more
satisfied than men.

Table 4. Descriptive statistics, by gender (NGS 2013)

Men Women
Dependant variable
Satisfied with job 89%** 98%
Objective Job Characteristics
Job is closely related to engineering (requires BEng degree) 67% 69%
Job is permanent 92% 94%
Supervised someone in job 43%+ 29%
Average working hours per week 40 39
Subjective feelings about Job
Feel Overqualified for job 20%+ 12%
Feel satisfied with money made at job 86%+ 79%
Control Variables
Visible Minority Group Member 27% 20%
Married 38%** 54%
Parent 12% 15%
Total 86% 14%
N 3721 605

Note: Results are weighted; + p< 0.10; * p <0.05; **p <0.01; *** p<0.001

However, the only other statistically significant gender difference at the p<0.01 level in
the analysis was found in rates of marriage, with more women (54%) than men (38%) reporting
being married (p<0.001). No other differences in proportions were statistically significantly

different at the p<0.05 level, although there were some marginally significant differences at the
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p<0.10 level. For example, more men (20%) felt overqualified for their jobs in comparison to
women (12%); more men (86%) than women (79%) were satisfied with the money they earned
at their jobs; and more men (43%) than women (29%) supervised someone in their job. These
findings offer support to the idea in our [H2a] hypothesis that predicted fewer job rewards for
women in comparison to men. Even smaller differences were noted for the proportion of women
versus men working in engineering-related jobs (69% vs 67%, respectively) and in permanent
positions (94% vs 92%, respectively).

Overall, the descriptive statistics suggest that among these early career engineers, women
are more likely to be satisfied with their jobs than men, although they are relatively similar in
terms of their objective and subjective job characteristics as well as their individual and family
statuses. Nonetheless, given the gender differences in the sample and across the literature on the
various independent variables, we estimated a logistic regression model to examine whether

these factors affect the gender-based gap in job satisfaction.

Table S. Logistic regression estimates predicting job satisfaction (NGS 2013)

Full Model
Log Odds

Women 2.648%**
(0.849)
Objective Job Characteristics
Job is closely related to engineering 1.376%**
(0.630)
Job is permanent 1.456%%*
(0.533)
Supervised someone in a job 1.297%***
(0.638)
Working hours (natural log) -0.908
(-0.493)

Subjective feelings about Job

Feel Overqualified -2.098%%**
(0.536)

53



Satisfied with money 7 306% %%

(0.574)
Visible Minority group member 0.626
(-0.605)
Married -0.066
(-0.597)
Parent 0.583
(-0.788)
constant 2.246
(-1.626)
N 4326

Note: Results are weighted, (standard errors are in parenthesis); * p < 0.05; **p <0.01,*** p<
0.001.

The results presented in Table 5 suggest that gender, the objective job characteristics of
job relevance to engineering and supervisory status, and the subjective feeling of being
overqualified for job and satisfied with job pay are all statistically significant (p<.001) predictors
of job satisfaction for BEng graduates about the job held three years after graduation.
Specifically, women are significantly more likely than men to be satisfied with their jobs. In fact,
gender is the most significant predictor of job satisfaction. Job permanence, relevance to
engineering and supervisory status are all significant and positive predictors of job satisfaction
for these graduates. In terms of subjective feelings, as expected based on the relevant literature,
the feeling of being overqualified is a significant and a negative predictor of job satisfaction for
women (Amelink & Creamer, 2010). Feeling satisfied with money is the significant, positive and
strongest (coefficient 2.396 significant at p<0.001 level) out of all tested job predictors of job
satisfaction (Bender et al., 2005).

Next, we estimated the predicted probabilities based on the coefficients obtained in the
model through a series of hypothetical accounts of specific cases, split by gender (see Table 6).
The lower the percentages of these probabilities, the lower the probability that the person in that

scenario would be satisfied with their job.
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Table 6. Predicted probabilities of being satisfied with job, by gender (NGS, 2013)

Men Women

Hypothetically “Good” Job

Job is in engineering, permanent, and provides a satisfying amount 98.6% 99.9%
of money, all else 0 or mean

Hypothetically “Bad” Jobs

Job is NOT closely related to engineering, all else 0 or mean 80% 73%
Job is NOT permanent, all else 0 or mean 66%*** 90%
Supervised NO ONE at a job, all else 0 or mean 83% 97%
LONGER than average working hours per week, all else 0 75% 65%
Feel overqualified at the job, all else 0 or mean 60%*** 92%
NOT satisfied with money at job, all else 0 or mean 55%*** 95%

Personal and Family Characteristics
Married with at least one child, all else 0 or mean 89% 97.9%

Note: Results are weighted; *p <0.05; **p <0.01;*** p<0.001.

The results in Table 6 in the section “Hypothetical ‘Good’ Job” are predicted
probabilities that are calculated separately for men and women who are “white,” that is not
members of a “visible minority,” single and without children and who worked an average 40
hours per week (the majority of the sample), in engineering jobs that are permanent, and were
satisfied with their pay. Although there is a gender difference in job satisfaction, when
comparing men and women in hypothetically “good” jobs, we can see that the difference
between women (99.9%) and men (98.6%) is very small.

This result shows support for the structural hypothesis. It is differences in the structural
characteristics that explain why men and women generally might have different levels of job
satisfaction. The socialization arguments do not explain why there are differences in job
characteristics; when men and women have the same “good” characteristics, both are almost

100% satisfied with their jobs.



To test our [H1b] hypothesis that predicts women would value different aspects of jobs
than men, we estimated predicted probabilities for each objective job characteristic separately for
men and women who were single, childless, white, combined with 1) working in jobs not
relevant to engineering; 2) working in non-permanent jobs; 3) not supervising anyone; 4) longer
than average working hours; 5) feeling overqualified; 6) dissatisfied with pay. In each case there
was a score of zero on all the other job-related independent variables. The predicted probabilities
in Table 6 clearly show that there are differences in what predicts men’s and women’s job
satisfaction. Overall, for women being in a job unrelated to engineering depresses their job
satisfaction the most in comparison to men. For example, in the section “Objective ‘Bad’ Job
Characteristics,” men were predicted to have an 80% chance of being satisfied with their jobs
when the job is not in engineering, compared to equivalent women, who would be predicted to
have a 73% chance of being satisfied with such jobs. Furthermore, for men, feeling
overqualified (60% chance of being satisfied), dissatisfied with money (55% chance of being
satisfied), and being in a non-permanent job (66% chance of being satisfied) are the factors
which most depress their job satisfaction.

The last section in Table 6 predicted the probabilities for “white” men and women who
worked in permanent engineering jobs with satisfying pay and an average work week of 40
hours, who were married and had at least one child. These probabilities demonstrated that the
chance of being satisfied with their jobs is again higher for women than for men. We suggest that
family and childcare responsibilities do not have a negative effect on overall job satisfaction of
women BEng graduates working in engineering jobs. Therefore, we did not find support for our
[H1c] hypothesis that predicted more negative effects of child and family responsibilities for

women than for men. However, considering the overall results, we argue for the support of our

56



[H3] hypothesis that predicted women’s higher level of job satisfaction regardless of their
objective job characteristics; having cancelled out the other choices, their higher job satisfaction
may be due to their having overcome a number of barriers to their participation and career

development in the occupation.
Conclusion

This analysis shows that women are more likely to be satisfied with their engineering
jobs than men. The study pointed out on gender differences in the aspects that shape men and
women’s overall job satisfaction in engineering. For example, women working in engineering
jobs place greater importance on belonging to engineering than do men. Satisfaction with pay
and being in a managerial position has less effect on women’s overall job satisfaction than
men’s. Family responsibilities have no statistically significant effect on either men’s or women’s
job satisfaction. Based on these results, we argue that women are more satisfied with engineering
jobs than men because of their genuine interest in working in engineering and due to the
experiences in educational and the workplaces that have often been described in the existing
literature as challenging (Ranson, 2005; Stone, 2007). Women who get into engineering after
overcoming challenges in educational programs and workplaces may be very satisfied with their
job, as they might feel pride in belonging to this prestigious occupation. However, this emphasis
on belonging to engineering might impede women’s ability to question inequalities in pay and
career development.

While this study’s results provide some insights about factors affecting engineers’ job
satisfaction, they cannot be generalized to the overall engineering workforce in Canada since the
study focused only on engineers at an early stage in their careers and from a variety of

engineering branches. Moreover, other aspects of engineering workplaces such as size of the
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organization, flexible work hours, or mentorship programs were not taken into account, and these
might be influential on overall job satisfaction, and also contribute to further gender-based
differences. Future research should include these factors and factors that shape men’s and
women’s everyday experiences in engineering such as job duties, everyday workplace
interactions, managerial support, and human resources policies in the context of present
economic conditions. There is also a need for a future research focusing on women who
persevere even further in engineering, as this study suggests that these women might be different
from those who left from engineering.

In regards to policy implications, given the finding that women working in engineering
are most satisfied because their work is related to their professional training, then employing
more women in such jobs will contribute to diversity and innovation in the technological sector.
Consequently, policies leading to the elimination of gender bias and stereotypes in engineering
organizations and occupations would be beneficial for women starting their careers in
engineering and would both facilitate their retention in the occupation and result in economic

growth for Canada.
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Chapter 4. Gender Differences in Organizational Commitment among Early Career®

Engineers in Canada.

Introduction
Engineering is a male-dominated occupation (Bystydzienski, 2009) despite an
unprecedented influx of women entering university engineering programs in recent decades
(O’Donnell et al., 2005). Many engineering organizations in the Western world, however,
struggle to retain women in their workforce (Hill et al., 2010; Robelen, 2010). The existing
literature shows that employed women were more likely than men to be looking for and finding
jobs with another employer and in some cases outside of engineering, especially early in their
careers (Bennett et al., 2011). Some argue that this is because women are opting out from their
jobs to fulfill their family obligations (Stone, 2008; Howe-Walsh & Turnbull, 2016), although
others contend these women are being pushed out of a male dominated culture in engineering
that is hostile to women (Evetts, 2014). While women’s underrepresentation in the occupation
persists, recent studies analyzing the factors affecting women’s decisions to look for another job
are absent from the Canadian sociological literature and scarce in the international literature.
The present study addresses this gap by investigating whether there are gender

differences in the intention to look for a job with another employer among engineers at their
early career stages and, if so, how we can explain them. Drawing on organizational commitment
theories, using logistic regression, we analysed the most recent data from the National
Graduates Survey (NGS) 2013 (Statistics Canada, 2013) for 3,236 Canadian BEng graduates

who worked in engineering jobs three years after graduation. The results of this study have

® This chapter has been submitted to for publication and currently is under review Canadian Journal of Sociology
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important implications for understanding if there are gender specific reasons for why women
would leave a field in which they are significantly underrepresented.
Literature Review

Organizational commitment (OC) is understood as a psychological attachment of workers
to organizations (Porter et al., 1974). OC can be characterized by at least three factors: a strong
belief in and acceptance of the organization’s goals and values; willingness to exert a
considerable effort on behalf of the organization, and a strong desire to maintain membership in
the organization. OC is strongly and positively correlated with job satisfaction (Gunlu et al,
2010) and is a strong predictor of voluntary turnover. Tolentino (2013) linked OC to employees’
performance, suggesting that highly committed employees may perform better than less
committed ones.

The interest in OC has continued to be strong in recent decades due to changes from an
industrial to a knowledge economy that has led to massive layoffs, outsourcing, and the
replacement of “jobs for life” with contractual, insecure employment, long working hours, and
limited career opportunities (Benson & Brown, 2011; Ferguson & Wang, 2014; Mowday et al.,
2013). According to Lee and Galpin (2010), these organizational shifts towards “lean”
organizations have had a negative impact on employees’ OC, despite a continued need by these
organizations to retain talented and productive workers (Lowe et al., 2011).

While changes in contemporary organizations have modified ways of working, the new
generation of employees (born in or after 1980) has been shown to have values and an
understanding of work and commitment that are different from previous generations. Ng et al.
(2010), who investigated the career expectations of “millennials” (born in or after 1980) found

that while this generation has realistic expectations about their first job and salary, they place the
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greatest importance on individualistic aspects of the job, seeking rapid advancement and
development of new skills in their careers and while also ensuring a meaningful and satisfying
life outside of work. Chirumbolo and Hellgren (2003) and Martinez-Leon et al (2018) analyzed
the effect of personal and job characteristics (Burke & Ng, 2006; Cennamo & Gardner, 2008) on
employees’ affective feelings towards their jobs and its characteristics. Sigalit & Pines (2008)
and Jenkins (2009) analyzed the effect of work-life conflict on employees’ OC. The results
showed that, in general, for employees with university degrees, job and pay satisfaction and
career opportunities are strong and positive predictors of OC. In contrast, non-permanent jobs,
jobs where employees feel overqualified, and work longer than average working hours are jobs
towards which employees have lower than average level of OC.

With this generational shift in workers, has also come an increase in women’s
participation in the labour force, without an equivalent shift in their disproportional family
responsibilities, relative to men. These changes have led to growing interest in how gender is
related to organizational commitment. Early studies such as Grusky (1966), who studied
government managers’ OC, suggested that women as a group were more committed than men, in
part because they had to surmount greater barriers than men to achieve in a male-dominated
workforce. Later studies revealed that men had a stronger OC than women (Suki et al., 2010;
Jena, 2015), while Dagic (2014) found no gender-based differences in a meta-analysis of 33
studies. In contrast, Aydin’s et al. (2012) meta-analysis of 15 graduate theses between 2005 and
2009 on teachers’ OC showed distinctions between males and females in terms of the nature of
OC. Males’ OC was stronger than females’ in relation to organizational values and norms,

whereas females” OC was stronger than male’s in terms of the belonging and loyalty. Those who
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find differences in organizational commitment, tend to offer two main explanations: gender
differences in family obligations and gender differences in job characteristics.

Akintayo (2010) studied the impact of work-family conflict on organizational
commitment of 247 industrial workers and found significant differences in the level of OC
between men and women based on their family responsibilities and single versus married
workers. His study showed family obligations and marital status are important predictors of OC
and vary based on gender. The competing commitments between family and work, according to
his study, resulted in a lower level of women’s OC in comparison to men is. Casper et al. (2002),
however, found no meaningful impact of work interference with family or family interference
with work had on women’s OC in their analysis of 143 professional employed mothers with at
least one preschool-age child.

Wallace (1995) suggested that family responsibilities might modify the level of OC due
to conflict between work and family because the attachment to one collectivity competes with
that of another. Therefore, people who have extensive ties to groups other than their employer
may have lower levels of OC. Women are more likely than men to have those ties because they
are the primary caregivers and/or single parents more often than men. Therefore, the competing
affiliations would suggest lower commitment levels among women. In contrast, Gerson (1985)
argues that a woman’s choice to commit to a career in a workplace as a distinct from “domestic”
pathway is strongly affected by expanded or blocked workplace opportunities in her early years
of employment. Thus, if women have satisfying experiences in the workforce, their OC would be
higher than average and vice versa. In other words, the influence of family may actually be the
result of one’s job characteristics.

However, Risman (2004) argues that gender difference based on personal characteristics
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can be explained by conceptualizing gender as a social structure that is embedded in the
individual, interactional, and institutional dimensions of our society, rather than just within the
individual. According to this argument, the nature of work shapes behavior through the structure
of rewards, resulting in men and women responding similarly in the same occupational
environment. Moreover, Lacy et al. (1983) suggest that men and women in a given occupation
will exhibit the same priorities on a wide range of occupational attributes (e.g. money,
advancement). Thus, based on this approach, one would expect to find no gender differences in
OC for professionals such as engineers, as they would be in similar structural locations.

There is ample evidence showing that OC increases in jobs with better working
conditions. For instance, many organizations have introduced flexible working hours (Wilthagen
and Tros, 2004). Yadav et al. (2017), however, argue that in some cases these flexible
arrangements lead to longer than average working hours. White et al. (2003) analyzed OC of
professionals in the UK, and found that “high-performance” practices associated with longer
than average working hours were a constant source of negative job-to-home spillover resulting in
conflict between work-life responsibilities and low level of OC for both men and women

regardless of their occupation (Biiltmann, 2012).

Some therefore suggest that apparent gender differences are a result not of differences
between men and women, but of differences in job characteristics within a highly sex-segregated
labour market (Bielby & Baron's 1986), where women are in jobs with fewer job characteristics
associated with high levels of OC (De Wittie 2003; Kerse et al. 2018). For example, in their
meta-analysis of 133 studies Cheng & Chan (2008) found an equal negative effect of non-
permanent/insecure jobs, on men’s and women’s OC across occupations and levels of education.

Further, managers and supervisors have been found to have higher than average level of
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commitment to their organizations (Brown, 1969; Moon & Choi, 2017) but women are less
likely to be in these positions. Job satisfaction and satisfaction with pay are also strong positive
predictors of OC, regardless of gender (Gunlu et al., 2010; Singh & Loncar 2010). Vandenberghe
& Tremblay (2008) found no gender differences in OC in their analysis of the role of pay
satisfaction on OC and turnover intent among 531 pharmaceutical companies’ medical

representatives.

However, early studies (Major et al., 1984; Hodson, 1989) showed that managerial and
supervisory roles are more important for men than women in predicting their OC but that women
managers have higher levels of OC than do men (Xu, 2008). Although in contrast, Stone (2008)
argues that women who are managers are more likely to quit their jobs, due to greater levels of
stress due to scrutiny and criticism from male colleagues and work-family conflict. Assessing
gender differences among men and women located in similar jobs is therefore useful to
determine whether any observed differences in labour market behaviour is a result of the

workers’ characteristics or the jobs themselves.

Gender differences in OC for Engineers

In the past twenty years engineering organizations have undergone significant
restructuring through outsourcing and downsizing of production (Herzenberg et al., 2000)
resulting in a shortage of engineering jobs in Western countries (Bidanda et al., 2006). However,
despite these changes many engineering companies have introduced initiatives such as flexible
working hours working from alternative places and time policies and mentorship programs to
attract and retain women engineers (Rosser, 2003) as gender diversity has been linked to increase
in profit. Research has shown significant gender differences in most aspects of men’s and

women’s experiences in engineering (Niemeier & Smith, 2005; Xu, 2008; Franzway et al.,
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2009). Women engineers have been shown to earn significantly less and to be less likely to work
in managerial and supervisory jobs (Powell et al., 2012), and more likely to experience
parenthood penalties (Lips & Lawson, 2009) and sexual harassment (Powell & Sang, 2015) than
men. These experiences have been linked to women’s job dissatisfaction with and intent to look
for a job with another employer or outside of engineering (Hill et al., 2010). Further, multiple
studies have shown that when women engineers feel overqualified for the jobs they do, they are
likely to look for jobs elsewhere (Ayre et al.2013; Cech & Blair-Loy 2010; Franzway et al.
2009). Although satisfaction with pay has been identified as another determining factor of
engineers’ job satisfaction and organizational commitment (Watson & Meiksins, 1991) and
women in engineering have been shown to be paid less than men most of the time (Cech, 2013),
some studies have shown these differences are not significant and have no impact on women’s
organizational commitment (Walters, 2004).

Others, such as Ceci & Williams (2011), suggest that discrimination is now a
phenomenon of the past that should now be discarded as an explanation for the persistent lack of
women in engineering. For example, based on their review of 20 years of empirical research
they found more than one study showing that women with PhDs in engineering get hired before
men at the university level. As such, they suggest that women’s underrepresentation is caused by
women’s preferences and fertility intentions, “both free and constrained” (Ceci & Williams
2011, p. 3161). Similarly, Buchmann & McDaniel (2016) identified family responsibilities as
one of the main reasons for women leaving engineering jobs.

All in all based on the reviewed literature, we would expect that for “millennial” BEng
graduates their personal and job characteristics would be significant predictors of OC. In

particular, we expect women’s OC to be equal to men’s due to recent retention and career
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development initiatives in engineering organizations in Canada (Allen, 2001). These initiatives
promise satisfying workplace experiences for these women and, therefore, might have a positive
effect on their OC reducing the probability of their looking for a job with another employer. In
cases when BEng women feel overqualified for their jobs, we expect that they would be more
likely than men to look for another job. Family obligations might reduce women’s OC in

comparison to men’s due to their primary caregivers roles (Armstrong & Armstrong, 2010).

Methodology
Sample

To assess these competing arguments, we use the NGS 2013 (Statistics Canada 2013),
which contains information of 28,500 graduates from Canadian public universities, community
colleges and trade/vocational programs, who were surveyed three years after their graduation in
2009/2010. The survey’s primary objective was to obtain information about labour market
experiences focusing on employment, occupations and the relationship between jobs and
education. The data were collected between April and September 2013, using a computer-
assisted telephone interview (CATI). This study analyzed the restricted use data at the Ontario
Research Data Centres and was limited to graduates from BEng programs who were employed in
Canada at the time of the survey in engineering jobs. After carrying out list-wise deletion, the

final sample size was 3,236 individuals of whom 86% were men and 14% were women.

Measures

The dependent variable for the study is a binary measure asking if the respondent is
“looking for a job with another employer” (1 = yes / 0 = no). Existing literature by Steer (1977)

on OC suggests that individuals who look for a job with another employer are unlikely to be
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committed to their current organization. The main independent variable of the study is gender,
measured as 0 for men and 1 for women.

To assess explanations for gender differences in intent to look for a job with another
employer, we included items in three categories: (1) graduates’ job characteristics, (2) measures
of their personal characteristics and (3) control measures of their feelings about these job
characteristics and their visible minority status. Graduates’ job characteristics were (a) job
permanency (1 for full-year permanent job; O for contract, seasonal, or part-year job); (b)
working hours were transformed using the natural log function; (c) and supervisory status (1 for
respondents who are supervisors; 0 for those who are not).The personal characteristics were
marital status (1 for married or common-law; 0 for single, never married, divorced, widowed, or
other), and parental status (1 for has at least one child; O for has no children). The control
variables were job and pay satisfactions, feeling overqualified and visible minority status. Job
satisfaction was recoded from a five-item Likert scale of very satisfied to very dissatisfied into a
dichotomous variable to address low cell numbers in the variable categories “somewhat
satisfied”, “neither dissatisfied nor satisfied,” and “somewhat dissatisfied” (very satisfied or
somewhat satisfied=1; neither dissatisfied nor satisfied, somewhat dissatisfied, or very
dissatisfied =0). Satisfaction with pay was coded (1 for satisfied or very satisfied, O for less than
satisfied) and feeling over qualified for a job (1 for those who felt overqualified and O for those
did not). Visible minority was coded (1 for members of a visible minority and 0 for not
belonging to a visible minority group). We included measures of visible minority status in the
model as a control variable because existing literature on the topic suggests that visible minority

graduates, especially women, would be more likely to look for a job with another employer than
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any other graduates because of the sexual and racial harassment that has been documented for

example Powell and Sang (2015) in engineering workplaces .

Method

There are two methods in the analysis: (1) descriptive statistics with t-tests to assess
statistical significance in differences between men and women on all variables, followed by (2)
binary logistic regression to identify factors predicting the BEng graduates’ OC while addressing
the dichotomous nature of the dependent variable. All of the measures of job and personal
characteristics and the control variables were included in one model predicting probability of
looking for a job with another employer. We utilized the survey methodology command in the
statistical software STATA to adjust for the complex survey design in order for estimates to be
representative of the target population. We then followed Mood’s (2010) recommendation to
calculate predicted probabilities, to improve the interpretability of the logistic regression
coefficients. Using STATA’s “predict” commands, we calculated the probability that men and
women will say they want to quit given various hypothetical situations in the independent
variables, setting all other values of the independent variables to the mean for dummy variables.
The predicted probabilities allow to compare the effect of gender across groups by setting all
other variables to their means using the STATA software dialog box. The significance in
differences of these probabilities is calculated by the STATA software and indicated in the
output from the “predict” command.
Results

The descriptive statistics indicate that there is no gender difference in the intent to look
for a job with another employer among BEng graduates who were working in engineering jobs in

the three years after the graduation (see Table 7). Although in the sample 15 percent of men and
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4 percent of women were looking for another job, this difference is not statistically significant at

the p<0.05 level.

Table 7. Descriptive statistics gender comparison for men and women who graduated from
BEng programs and were working in engineering jobs three years after the graduation
(NGS 2013)

Male Female
Looking for a job with another employer 15% 4%
Job Characteristics
Job Permanent 96% 96%
Working hours per week 40 39
Supervised someone at a job S1%0%** 30%
Personal Characteristics
Married 42% 54%
Parent 14% 18%
Control Variables
Satisfied with the job 97% 99%
Satisfied with money made 92% 80%
Feel Overqualified 9% 2%
Visible minority 20% 3%
N=3,236 86% 14%

Note: Results are weighted; * p <0.05; **p <0.01,*** p<0.001

The only statistically significant difference between men and women in the sample is in
the proportion of supervisors; significantly more men than women were supervisors in their
engineering jobs (p <0.001). However, the proportion of women and men who worked in
permanent jobs did not differ and we also found no gender difference in the duration of working
hours (40 hours men and 39 for women). In terms of the variables that measured personal
characteristics of graduates, there were also non-significant differences in the proportion of
graduates based on gender. More women than men were married (54% vs 42% respectively) and
had children (18% vs. 14% respectively), but fewer were visible minorities (3% and 20%

respectively). The descriptive analysis of respondents’ feelings about their jobs also shows no

69



gender differences. Almost all the women in the sample (99%) were satisfied with their jobs, as

were 97% of the men. More men (92%) in comparison with women (80%) were satisfied with
the money they earned, and more men felt overqualified (9%) in comparison to women (2%).

The results presented in Table 8 show that gender does not have a significant impact on

the likelihood of seeking a job with a different employer for BEng graduates at the p<0.05 level.

The only significant predictors of job search intentions are visible minority status and pay

satisfaction. Visible minority status increases and pay satisfaction decreases the likelihood of

looking for a job with another employer when all other variables are kept constant, which is

significant at the p<0.001 level.

Table 8. Logistic regression log odds predicting whether the respondent was looking for a

new job with another employer (NGS 2013)

Women

Job Characteristics
Job Permanent

Working hours (natural log)
Supervised someone in a job

Personal Characteristics
Married

Parent

Control Variables
Satisfied with the job

Satisfied with pay
Feel Overqualified
Visible Minority group member

N

Log Odds
(St. Err)

1.541
(-0.814)

1.555
(-1.136)
0.362
(-0.543)
1.320
(-0.577)

0.772

(-0.348)
1.515

(-0.929)

0.064
(-0.094)
0.209%*
(0.135)
0.584
(-0.341)
3.668%**
(1.715)
3326
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Note: Results are weighted, (standard errors are in parenthesis) ; *p < 0.05; ** p <0.01,;*** p<
0.001

Overall, we do not see clear evidence that men and women differ in their job or family
characteristics enough to impact the predicted likelihood of looking for other jobs directly.
However, to assess whether there are gender differences in the impact of these factors on the
likelihood of seeking a job with a new employer and to facilitate the interpretation of our results,
we estimated predicted probabilities for men and women, based on the results of the logistic
regression results.
Table 9. Predicted probabilities of looking for a job with another employer for BEng

degree holders from their jobs they held in three years after the graduation split by gender
(NGS, 2013)

Men Women
Looking for a job with another employer, all else 0 or mean 18% 24%
Family characteristics predictors
Parent, all else 0 or mean 15%%** 30%
Married, all else 0 or mean 14% 18%
Job characteristics predictors
Supervised, all else 0 or mean 18%0%*#* 35%
Control Variables predictors
Feeling overqualified, all else 0 or mean 219%%** 58%
Visible minority, all else 0 or mean 34%%** 55%
Multiple predictors
Satisfied with the job, with pay, and working an average of 40 hours 15% 17%
per week — for white graduates
Satisfied with the job, with pay, and working an average of 40 hours 34%%** 55%
per week - for visible minority graduates
Satisfied with the job, with pay, in supervisory roles and working 13%0%#* 24%
an average 40 hours per week
Satisfied with the job, with pay, and working an average of 40 hours 18%0%*#* 45%

per week- for married graduates with child(ren)

Note: Results are weighted; *p <0.05; ** p <0.01;*** p< 0.001

As shown in Table 9 the predicted probability for women to look for another job is 24%
compared to 18% for men, net of all other factors. As shown in Table 8 however, this difference

is not statistically significant. Being a parent increases significantly probability of looking for
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another job for women (30% chance) in comparison to men (15% chance). Working in
supervisory roles affects women’s chances (35%) of looking for another job significantly more
than it does men’s (18%). These results perhaps support Stone’s (2008) argument regarding a
high level of stress for women in managerial positions; however, we had no means of testing
this. For women, feeling overqualified for a job has the strongest effect on intent to look for
another job (58%) of all the predictors tested in this study in comparison to men’s (21%) chance.
For visible minority women and men, the predicted chances of looking for another job are 34%
for men and 55% for women. These results are consistent with existing literature suggesting
lower than average level of OC among visible minority employees, with the lower OC attributed
likely to racism, combined with sexism for women, in the workplace (Powell & Sang, 2015;
Gibson & Espino, 2016).

To facilitate the understanding of our results further, we calculated probabilities for BEng
graduates of looking for another job with a different employer while controlling for satisfaction
with job and pay and having average working hours. We looked at four hypothetical situations:
when graduates were white, visible minorities, supervisors, and married parents. These situations
have been selected because an interaction term between gender and visible minority status was
significant in a separate analysis. Moreover, marital and parental statuses reflect common
explanations for what might lead to increased turnover intentions of women. And, supervisory
status was the only significant difference between men and women in the sample.

From the Multiple Predictors section of Table 9 we see that the chances of looking for
another job are not statistically significant for male and female white graduates (15% for men
and 17% for women) but there were significant differences between male and female visible

minority graduates. Similarly, there were gender differences in likelihood of seeking a job
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among supervisors and between married parents, which were statistically different at the p<0.001
level. Additionally, we can see that there is a higher chance that visible minority men will be
looking for a job with another employer in comparison to white men. In contrast, for white men,
working the supervisory role reduced their chances of looking for another job. Men with children
had no difference in their intent to work somewhere else compared with men on average,
however, women with children had a much higher probability of seeking a job compared with

women on average.

Conclusion

This study has shown no gender differences in intention to look for a job with another
employer between men and women with BEng degrees. However, although women are as
committed to their organizations as men on average, when they are a visible minority, a parent,
feel overqualified or are in a supervisory position, they are more likely than men to look for a job
with another employer. While we do not have any means to measure why this is the case, we can
suggest that these factors perhaps are a result of existing findings about sex and race
discrimination in engineering (Quinn, 2002; Hill et al., 2010; Hall et al., 2015). Past research
shows that women disproportionally to men exit the occupation despite the fact that they enter
the occupation relatively quickly and are satisfied with their jobs; therefore, more research is
needed to look at everyday interactions in engineering workplaces to understand better the effect
of these interactions on women’s decision to look for jobs elsewhere. Our analysis could not
capture the fine details of women’s experiences in the engineering workplace, they pointed out
that being a visible minority, a parent, feeling overqualified, and in managerial roles are factors
that might increase women’s probability to look for another job. Consequently, studies that

examine the engineering workplace culture (e.g. everyday conversations, human resources
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practices) are needed to determine how to create an inclusive and productive workplace
environment for all engineers regardless of their gender and race.

Our study is not without limitations. One of the main limitations of this study is that we
do not measure the types of other jobs these graduates were looking for. Therefore, we cannot
say conclusively that the factors we identify as increasing women’s chances of looking for a job
with another employer would lead to women leaving the occupation entirely. Another limitation
is in the very small sample of women (4%) seeking other jobs, which may explain the weak
power to draw conclusions about this population. This analysis shows the great need for better
data on engineering graduates and engineers in Canada in order to examine the factors that shape

their decision to look for a job somewhere else.
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Chapter 5. Conclusion and Discussion

The purpose of this dissertation was to explore gender differences in the early career
experiences of BEng graduates in Canada by examining their entry into the occupation, job
satisfaction, and their probability of looking for another job, in three years after their graduation.
This study contributes to the existing literature in its use of quantitative methods to identify how
graduates’ experiences are shaped by their gender. From previous studies, it is known that
women with these degrees often do not enter the occupation, are dissatisfied with their jobs, and
or leave the occupation shortly after starting to work, in what is sometimes referred to as a leaky
pipeline (Ferguson, 2016). These leaks contribute to women’s underrepresentation in the
occupation, and represent a loss of talent, perspective, and might have negative economic
consequences for the field (Blickenstaff, 2005).

The National Graduates Survey 2013 used in the analyses is the most recent data about
graduates from public educational institutions produced by Statistics Canada. The survey
contained information about 9,400 graduates from BEng programs across Canada who were
representative of graduates from 42 engineering educational programs (see Appendix A for the
full list of engineering programs included). Although most previous studies have focused on the
women who do not stay (Blickenstaff, 2005; Syed & Chemers, 2011), with a particular emphasis
on gender-based inequalities (Cech, 2013) and the barriers women have faced thwarting their
success (Faulkner, 2007), this study focused on the successful cases—those who were looking
for, found, and worked three years after graduating with a Bachelor’s degree in engineering.
Understanding these experiences is important because it can lead to recruiting and retaining more
women engineers, adding new talent and resources to the occupation and creating a healthy,

inclusive environment for all engineers regardless of their gender.
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To arrive at an understanding of the gender differences in early career experiences, the
study was directed by three main research questions:
1. Are there are gender differences in the duration of job search and types of jobs the
graduates obtained after completion of BEng programs?
2. Are there gender differences in job satisfaction between men and women with BEng
degrees who were employed in engineering jobs in the three years after graduation?
3. Are women less committed to engineering jobs than men, and if yes, what are the factors
shaping women’s organizational commitment?
To answer these questions, three samples were selected. For the first analysis, graduates who
were actively seeking their first job after graduation from a BEng program were chosen. These
graduates started their programs right after the completion of their high school diploma or
equivalent and were taking their program full-time and completed their degrees without
interruption. The analytic sample contained information about 2,856 individuals. The average
age of these graduates was 25 years old for both men and women with the majority of them
being single and childless. For the second analysis, we selected BEng graduates who were
employed at the time of the survey in jobs relevant and not relevant to engineering. This analytic
sample contained 4,326 graduates. In terms of the demographic characteristics of these
graduates, both men and women were on average three years older in comparison to graduates in
the first sample, and more women than men were married. For our final analysis, we only
looked at the graduates who worked in engineering jobs. This analysis included 3,326 BEng

graduates. The mean age of graduates at that time was 28 — 29 years old.
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Major themes

The analyses revealed several major themes. The first analysis showed that women were
finding engineering jobs sooner than men and that the types of jobs earned did not differ based
on gender. The results of the second analysis demonstrated that women are more satisfied with
their jobs than men; even though men are more likely to be supervisors than women. And the
analysis of the intent to look for another job revealed no gender differences in such intent, but
that gender-specific attributes such as marital and parental statuses and graduates’ perception of
the job characteristics are factors that shaped women’s (but not men’s) decisions to look for a job
somewhere else. We also found that visible minority status increases chances for these graduates
to look for another job. In other words, among graduates who made it, there is something to
notice in terms of greater inclusion and gender diversity. Women are getting jobs faster than
men, they are satisfied with their jobs when they get there, and they are unlikely to want to leave.
However, we continue to see hints of inequities when it comes to the impact that parenthood has

on women disproportionately and on the experiences of visible minorities.
Comparison of this study with the existing literature

As the literature review in the first empirical article reveals, in the context of the
knowledge economy many aspects of the engineering workplace have changed (Benner, 2008).
The changes have led to a shortage of engineering jobs and a prevalence of low paying, contract-
based positions in the engineering labour market (OPSE, 2015). Engineering organizations have
implemented a number of initiatives to attract and retain women (Adams et al., 2011), yet,
women continue to be underrepresented and face pay (Cech, 2013) and career development
inequalities (e.g. supervisory roles) . However, women were shown to be hired sooner than men

and less likely than men and graduates from other fields to feel overqualified in their jobs as
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supported by Sassler et al. (2017) study findings. While this study did not include measures of
availability of engineering jobs or measures of engineering workplaces women’s retention
initiatives, it included in all three empirical articles measures of job permanency to reflect the
change in engineering workplaces. While the first study revealed that women enter the
occupation sooner than men and into equivalent jobs, this rapid entry into the occupation doesn’t
change the occupational gender landscape, as women continue represent a minority in the
occupation, as the Engineers Canada 2017 report shows.

The literature reviewed in the second empirical article suggests that significant changes in
objective job characteristics such as job permanency, job relevance to engineering, and flexible
working arrangements have occurred over the past decades (Adams et al., 2011). Post et al.
(2009) showed that men are more likely to feel overqualified than women and that this explains
women’s higher level of job satisfaction. However, the literature provided mixed results about
gender differences in job satisfaction in engineering specifically (Martinez-Le6n et al., 2018).
My study supported the results of existing analyses that found no significant gender differences
in types of jobs such as job relevance to engineering, permanence, working hours and
supervisory status. The subjective feelings that were tested also showed that for both men and
women feeling overqualified for a job and satisfaction with pay are important predictors of their
job satisfaction. However, women who worked in jobs equivalent to men’s were more satisfied
than men, suggesting that women’s disproportionate exit from engineering jobs is not likely due
to their dissatisfaction with their jobs.

As reported in the third empirical article’s literature review, women’s intentions to leave
their engineering jobs has been tied to gender differences in family responsibilities and the types

of jobs these women do (Powell & Sang, 2015). Feelings of being overqualified for a job or
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supervisory roles have been shown as the main predictors of women’s intention to change jobs
(Franzway et al., 2009). Many existing studies suggested that women are as committed to their
jobs as men across a variety of occupations (Xu, 2008). The results of this third analysis provide
support to the existing literature and show no gender differences in the intention to look for
another job. The results also revealed that being a parent and working in a job where one feels
overqualified increased women’s chances to look for a job somewhere else more than for men. In
particular, supervisory status increased women’s probability of looking for another job, while it
decreased men’s. Another important finding of this third analysis is that visible minority status is
a strong predictor of intent to leave. Taken as a whole, the results of the third analysis show that
both men and women are equally committed to their organizations; however, women’s family
responsibilities, their supervisory status, and feelings of being overqualified, as well as visible
minority status, increase their chance of looking for a job with another employer.

These findings echo the results of an as yet unpublished qualitative study conducted by
the author under the supervision of NSERC - Pratt & Whitney Chair for Women in Science and
Engineering (Ontario Region), to understand why women engineers do not advance well in a
large industrial corporation in Canada. Eighteen semi-structured qualitative interviews were
conducted with women engineers who varied in age, years of experience and seniority within the
organization but had been identified by the organization as candidates for career advancement.
The main finding of the study was that despite family-friendly provisions and other programs
aimed at supporting women’s career development, human resources practices rooted in gendered
stereotypes and biases impact women emotionally and professionally, slowing down their career
development. It was interesting to note, in this qualitative study, that the women interviewed

showed a significant dissatisfaction with many aspects of their job experiences that were not
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reflected in in-house employee surveys. In these surveys women tended to rate their job
satisfaction as high. This finding could explain the higher proportion of women being satisfied
with their engineering jobs described in this thesis.

Women in the study often referred to a "visibility-invisibility paradox” Faulkner (2009)
as one of the reasons for their career stagnation, in which women are perceived invisible as
engineers and visible as women. In interviews, they mentioned that in order to progress in their
career they must participate in important projects to be “visible”; however, the majority of these
women worked in customer service related departments and were unlikely to participate in
important projects that would have showcased their engineering skills. Other aspects that were
discussed in these qualitative interviews were the organizational culture and in-house mentorship
program. These initiatives were implemented to facilitate women’s career development. The
analysis of the interviews on these topics pointed out differences in women’s and men’s
experiences with the mentorship program, sexist remarks towards them in interactions, and
gendered human resources practices (e.g., unannounced job opportunities, emphasis on hard to
define soft skills) that impede women’s career development.

All in all, the results of this qualitative study demonstrated that women’s career
development and intention to leave the organizations are to a large extent shaped by what has
been described by Acker as “gendered organizational practices.” These biased and stereotype-
based organizational practices and workplace interactions contribute to women’s
underrepresentation in the occupation despite upper management interest and investment in
women’s career development, suggesting that gender defines experiences in the occupation.

The results of this dissertation also show that recent graduates’ experiences were defined

by their gender. Women were finding jobs similar to men’s jobs sooner, and they were more
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satisfied and committed to their engineering jobs than men; however, their minority and parental
status as well as feelings of being overqualified or occupying managerial positions significantly
increase women’s probability to seek employment elsewhere. Taken as a whole, the results of
this dissertation resemble Bielby & Baron’s (1996) description of the revolving door
phenomenon. The revolving door refers to the situation where women quickly enter the
occupation and very quickly exit it without having a chance to stay and develop their careers;
consequently, maintaining the status quo men’s domination. Juxtaposing the results of this
dissertation with those of the NSERC - Pratt & Whitney Canada Chair study suggests that gender
defines women’s experiences in the occupation in early and later career stages. While gender
difference appears to be less determinative at the early career stages, at least in this study, these
differences seem to be magnified later in women’s careers and contribute to women’s
underrepresentation in the occupation. This information perhaps finesses our understanding of
the dynamic of gender inequalities in the occupation and might help to develop policies that
target the mechanisms creating inequalities which most likely exist in the engineering

workplaces.
Future Research

While this analysis provides a broader picture of early career experiences in engineering,
one limitation of this study is that only a small number of factors that have been included to
assess the predictors of these early career experiences. This limitation is due to the data
availability in the survey I used in the analysis. Future qualitative research is also needed to
focus on how women experience everyday interactions in their workplaces, especially when they
are supervisors and a visible minority. The sample might not be representative of all engineering

graduates, particularly those who are part of a visible minority. Many cases that contain
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information about these graduates were excluded from the analysis due to incomplete or missing
data about these graduates. Considering that men play a significant role in engineering and that
some of them might also struggle to develop their careers in the occupation, I would suggest that
a comparative analysis of their experiences should be conducted. Interviews, inventories, and
questionnaires should be prepared for them to determine their views and attitudes. This
knowledge will enhance our understanding of how men and women work together in this
occupation and why the mechanism of inequality continues to contribute to women’s
underrepresentation in the occupation. Another limitation that points to a need in future research
is the composition of the samples, which treats a group of graduates from 42 engineering
educational programs as a homogenous group. The differences in experiences due to differences
in the nature of work and gender composition in the particular program were not taken into
account; although they might have significant effect on experiences in engineering. For example,
one obvious difference is the experience of working in bioengineering, where the proportion of
women is more than 45 percent in comparison to computer engineering, where women represent
only 11 percent of engineers. The nature of the jobs also varies significantly based on
engineering branches and might affect the duration of the job search, job satisfaction, and intent
to leave.

A follow-up to this study on the graduates of 2018 is further recommended to compare
these results. This follow-up study would add to the findings of this investigation by providing a
more up to date perspective on early career experiences in the engineering occupation. However,
acknowledging these limitations, this study provides important information about BEng
graduates’ early career experience in Canada that is little known in the existing literature.

Several implications can be drawn from this study for the policies and programs that focus on
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women’s retention in engineering. There is little evidence for overt gender-based discrimination
in this study, at least at the point of the entry into the occupation and in terms of job satisfaction.
However, despite these positive results for women’s retention in engineering, factors such as
visible minority, parent status, and their supervisory roles have adverse effects on their
organizational commitment. Thus, from the policy point of view, more attention needs to be
given to the everyday interactions at the engineering workplace, men’s direct participation, and
creation of a space for open dialog about how men and women can productively work in the
occupation. Engineers might require rules of conduct that would allow clear and straightforward
understanding of bullying that leads to women in supervisory roles and visible minority men and

women desiring to look for jobs somewhere else.
Final thoughts

This study researched gender differences in early career experiences in engineering. The
intent of this research, on the one hand, was to enrich the relevant literature in the field of the
sociology of work and gender studies. On the other hand, this research was also informed by my
own unsuccessful attempts to become a professional engineer in Canada. My initial questions
regarding whether there are gender differences in occupational attainment were answered by this
study. First, the results demonstrated that recent women BEng graduates’ early career
experiences are very different than those discussed in the early literature. Canadian employers
seem to have developed a preference for hiring women engineers, resulting in these women’s
rapid entry into the occupation. However, these women’s career prospects are still affected by
their gender in this male-dominated occupation. While women are satisfied working as
engineers, they are less likely than men to work in managerial jobs and, when they do, they are

more likely to look for a job somewhere else. These findings I consider as a manifestation of
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some aspects of engineering organizational culture that are deeply rooted in the gendered
understanding of who deserves to be a manager in engineering and whose careers should be
developed. Thus, I am not convinced that women’s more rapid entry into engineering represents
a complete transformation in the culture of engineering today. The positive changes in women’s
experiences in engineering are undeniable; however, the fight for full gender equity is not likely

to be over just yet.
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Appendix A. Study participants’ educational programs.
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Engineering, General

Aerospace, Aeronautical and Astronautical Engineering
Agricultural/Biological Engineering and Bioengineering
Architectural Engineering

Biomedical/Medical Engineering

Ceramic Sciences and Engineering

Chemical Engineering

Civil Engineering, General

Geotechnical Engineering

Structural Engineering

Transportation and Highway Engineering

Water Resources Engineering

Civil Engineering, Other

Computer Engineering, General

Computer Hardware Engineering

Computer Software Engineering

Computer Engineering, Other

Electrical, Electronics and Communications Engineering
Engineering Mechanic

Engineering Physics

Engineering Science
Environmental/Environmental Health Engineering
Materials Engineering

Mechanical Engineering

Metallurgical Engineering

Mining and Mineral Engineering

Naval Architecture and Marine Engineering
Nuclear Engineering

Ocean Engineering

Petroleum Engineering

Systems Engineering

Textile Sciences and Engineering

Materials Science

Polymer/Plastics Engineering

Construction Engineering
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36
37
38
39
40
41
42

Forest Engineering

Industrial Engineering
Manufacturing Engineering
Operations Research

Surveying Engineering
Geological/Geophysical Engineering
Engineering, Other

101



Appendix B. Supplemental Tables.

Table 10: The proportion of BEng graduates in comparison to all other Bachelor degree

graduates, (NGS 2013).

The field of study Men Women

Business Management And Administration 43% 39%

Health Services 30% 45%

Engineering 4% 2%

Other 23% 16%
100% 100%

Table 11: The importance in choice of engineering program for BEng graduates, (NGS

2013).
Importance in choice of program Men Women
1 Future employment opportunities 99% 98%
2 Personal interest 97% 98%

Table 12: The main sources funding for post-secondary education for BEng graduates,

(NGS 2013).

The main sources funding post-secondary education Men Women
Parents 45% 58%
Student loan 35% 30%
Other: line of credit, personal savings, employer, first 20% 12%

nation band/treaty
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A graph for article #1

Graph 5: Hazard function for BEng graduates by the job relevance to engineering
program, NGS (2013).
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