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PROLOGUE: A VISIT TO THE
VERSAILLES OF SILICON VALLEY

The shuttle drops me off in a large courtyard. Dotting the walkways are
nine sculptures; three are busts of women, including oceanographer Sylvia
Earle. I take a moment to walk through a beautiful garden with flowers
and edible plants. Next to the garden is a brightly lit cafeteria offering a
smorgasbord of fruits, vegetables, and grains. I stop in my tracks at the
sight of a life-sized skeleton of Tyrannosaurus rex that is being set upon by
flamingos. Dozens of bikes painted in primary colors are lined up outside
the building. Much like polytechnic universities such as MIT, buildings are
assigned numbers instead of names. Upon entering No. 43, [ am greeted by
a troupe of corporate representatives in bright blue golf shirts. They check
my identification, direct me to wear a badge, and head upstairs. Looming
above the stairs hangs a huge replica of a space shuttle with Paul Allen’s
name inscribed on it. Colorful, comfortable couches are around every cor-
ner. I pass by outdoor patios adorned with plants and more sculptures and
kitchens stocked with espresso machines, fruit, and candy. Individuals are
hard at work on their laptops.

Everywhere I turn there is a “No Visitors” sign in bright red. Security
guards in the same bright blue shirts stand closely together in a wide-legged
stance, forming a perimeter around the conference room. Their presence
restricts my movement so that I cannot walk more than 10 feet without
being asked: “Can I help you find something?” At first, I feel conspicuous
as an outsider and disconcerted at being so closely watched and surveilled.
But then I remember I am here to do the same. I ask one of the guards, Ter-
rance, what he and the other guards are doing. He says their job is to help
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X PROLOGUE

to guide visitors and treat medical accidents. Apparently, lots of people fall
off the communal bikes that the employer provides to help expedite trips
across the large headquarters. I smile and say “Okay. Why security guards
and not medics?” He shrugs and says, “I'm just doing this gig until I graduate
from school and enter law enforcement.”

Men roam the halls in packs, wearing jeans, hooded sweatshirts, and
t-shirts and carrying MacBooks. During this long first day of the confer-
ence, I see more male security guards than women employees. I speak with
two of the women I see working here, both from human resources. Through
closed glass doors, I see three meetings with over 15 people in each one and
not a single woman!

At the end of the day, on a different floor, I search for a bathroom and
observe a fourth meeting. One woman is present among nine men.

I see a woman running frantically through a hallway. She looks at me
anxiously. Here is another woman . . . I smile. She replies by shaking her
head and mumbling: “Meetings, meetings, meetings.” Then I find myself
lost. The air has shifted, buzzing with energy. People are working closely in
groups and individually. Whiteboards are covered in a programming lan-
guage foreign to me. A poster of Napoleon Dynamite is trimmed in red
tinsel. Cubicles are packed, and the conference rooms and offices are small
and transparent. The space is dense with people and offers little privacy.
I am out of my element and getting more lost, so I retrace my steps. Once
more on secure footing, I realize I have accidentally wandered past a “No
Visitors” sign.

I discover a few private phone rooms within the visitors area, and I use
one of them for some moments unobserved (or so I hoped) to check in with
colleagues at my university. In the bathroom, the toilet seats are heated and
the tampons are free. In every stall, there is a laminated poster with tips
on how to code more efficiently. Each stall proffers different coding tips.
Apparently, this place wants every moment of your “free” time.

Later, as I wait outside for my hotel shuttle to take me back to my accom-
modations, I peer inside building No. 34. An entire wall of the first floor,
at least 2,000 square feet, is a large screen, lit up by the corporation’s name
bouncing across the room—a screensaver to fill a room. With my nose
pressed up against the glass, I see in the middle of the room a stairwell that
is also lit with screens. There are also screens on each stair’s riser, illumi-
nated with the names of cities where the corporation’s offices are located.
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PROLOGUE Xl

I am incredulous at the sight—the screens have taken over the room. My
shuttle arrives to take me back to my hotel, and I climb onboard in a daze,
overwhelmed by the culture at the Versailles of Silicon Valley.

This book is an ethnography of women knowledge workers in sites of com-
puter science and engineering, fields that focus on the design and building
of computer systems. In these pages, I share the stories of technologists in
US computing workspaces that confer preferential treatment to men from
dominant racial groups. Such favor in these lucrative, prestigious jobs has
societal impacts that need further investigation. These technologists and
their stories help us to understand how this occupational injustice is a dan-
ger not only to disenfranchised workers but to broader society as well. I
examine the intellectual challenge that women face navigating and persist-
ing in computing culture, despite the contradictions between their lived
experiences and the performative philanthropic heroism performed by
their bosses, who are prominent computing figures. I argue that technolo-
gists have the potential to provide leadership critical to ameliorating these
harms.

Sexism stubbornly persists in computing culture, as does technocracy,
a dogmatic belief that computer technology is always needed and always
munificent. The cultural means by which these problems entwine and for-
tify one another in computing is the crux of this book’s inquiry. I am espe-
cially curious because other scientific fields have been yielding to broader
social movements for justice and public criticisms of computational
machinery are proliferating these days. What is special about computing
culture that makes it seemingly impervious to desegregation? By spotlight-
ing this potent combination of sexism and technocracy, we can learn how
digital bosses have come to operate in our society imperiously, dodging
taxes and oversight with impunity, and how some programmers who look
like them, serving at their right hands, are enchanted with a sense of divine
right. In the context of the powerful influence of computers, we may also
do some divination of our own and speculate on how the cultural mecha-
nisms sustaining sexism and technocracy in computing workspaces affect
society.

Technological acumen in this cyber era is a form of social power, and
yet access to acquiring such acumen is reserved for a select few. My field
memo in the beginning of this Prologue describes the context in which
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Xl PROLOGUE

computing labor takes place, exhibiting themes significant to this book,
including gender, surveillance, privacy, labor practices, and wealth. The rest
of this book will explore relations of power inside these citadels. A highly
segregated workforce produces computing knowledge and products. How
and why this segregation happens in computing workplaces is important
to understanding regressive politics in the context of computing labor, arti-
facts, and the digital economy. High technology’s dependence on sexist
culture calls into question the socially revolutionary narrative promoted
by the computing industry. Further, it also challenges us to think about the
costs of society’s growing dependence on computers and the consequences
of trusting those who own the means of their production and their vision
for the future of humanity.

In this book, I bring together feminist anthropology, feminist science
and technology studies (STS), and Marxist feminism to frame how a fusion
of reproductive, economic, and knowledge politics shape and are shaped
by computer technology. I draw on two years of ethnographic research
with cisgender and transgender women who persist in computer science
organizations at all stages of a technical career. Cracking the Bro Code is
in chorus with other scholars who are working to foment the social and
intellectual movement to transform barriers to women'’s opportunities in
computing—which, I hope, may also have a salubrious effect on the kinds
of technology that are developed and adopted.
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INTRODUCTION

I dropped out of Big Tech. It was more than I could bear—a potent mix of
sexism and harassment that corroded my health. Now, I work to under-
stand how women and nonbinary people persist in computing to contrib-
ute their labor and hard-won expertise to one of the most influential fields
on the planet. While I am concerned with justice in all science and tech-
nology fields, sexism in computing workspaces has proved most difficult to
ameliorate, even though successful efforts for transformational change in
this occupation would have wide impacts. One of my inspirations for lead-
ership in this regard is Dr. Maria Klawe, former president of Harvey Mudd
College. Klawe gave a distinguished lecture at the University of Washington
in which she shared how she participated in a 2012 White House Forum on
Women in the Economy. She was discussing gender politics in science with
Valerie Jarrett, senior adviser to President Barack Obama, and believed a
finer point needed to be made about calls to action. As Klawe tells it (Klawe
2012; Obama 2012), she said, “‘Valerie, you've got it wrong. We need more
women in engineering and computer science, not in STEM fields. That'’s
just the wrong message.” And she argued with me and I argued back. And
then President Obama came in to address us, and I was so happy because
he said, ‘We need more women in STEM fields. Especially in engineering
and computer science where they're really needed.” And I'm going, ‘Yay!"”
Science, technology, engineering, and mathematics (STEM) is too broad
an aggregate these days, since many other STEM fields are having some
success with representational parity. Big Tech companies now admit they
need to hire and welcome more technologists of color and women. Feminist
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2 INTRODUCTION

activism like the #MeToo movement has galvanized public support for com-
bating gender violence, and predators in computer science and engineering
are under more scrutiny. Similar to President Obama, who welcomed senior
women's expertise on complex scientific problems, some men in leadership
positions are helping to advance the cause of justice in the computing labor
force.

Has, however, #MeToo ended sexism and harassment in computing
education and workplaces or, at least, significantly curbed it? My students’
experiences and my own in recent years leave me doubtful. Every year, I
teach an introductory course in cultural anthropology in which I assign
mini-ethnographic projects on culture at our university. The good news is
that white students and male students care about acts of racism and sex-
ism and their systemic outcomes. The bad news is that, year after year, this
assignment yields much evidence that opportunities are being denied to
people who have faced steep barriers to technical education. Worse, while
navigating these institutions, scholars of color, queer scholars, and women
scholars are being harmed by bias, discrimination, and harassment.

The people you will meet in this ethnography also confirm that computer
science and engineering has a serious cultural problem. From senior lead-
ers in the field to undergraduates navigating their first year of college, the
participants in this book’s study will tell you how sexism and harassment
manifest in computing through values, norms, behaviors, evaluations, and
policies. While other STEM fields are making strides in recruiting, retaining,
and respecting women workers, computing fails, year after year, to do so.

Just before the COVID pandemic and many years after leaving high-
tech to pursue anthropology, I attended a professional dinner in honor of
a renowned scholar who is doing cutting-edge work on ethics in computa-
tional machinery. The rock star guest and I were the only people at the table
who were neither cisgender men nor in the fields of computing or philoso-
phy. A sixth man joined late and sat next to me. I knew he was in comput-
ing but we had not yet met. “Hi, I'm Dick,” he said, introducing himself.
“You must be Jason'’s wife.” “Hi, I'm Coleen,” I responded. “I am a faculty
member.” An awkward silence descended on the table. Dick stammered an
apology as I rearranged my silverware. “You were sitting next to Jason, so
I assumed you were his wife.” “Yes, because I am married to everyone I sit
next to,” I responded with a smile. Nervous laughter broke the tension.


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


INTRODUCTION 3

Early in my career in Big Tech, at a company I will heretofore refer to as
Colossus, I would not have had the experience or confidence to respond to a
peer’s sexism like this. Now that I have benefited from hearing similar stories
from hundreds of other women and nonbinary technologists, this incident
did not affect my confidence or my sense of belonging. It confirmed how-
ever, that there is still a pressing need to transform a culture that keeps
technologists from imagining their women peers in roles other than those
traditionally associated with providing goods and caring labor, like secretary,
sex object, or wife.

Dick is not a bad apple. He is an adherent of the Bro Code, a cultural prob-
lem (not an individual one) in a field that flounders in efforts to welcome a
critical mass of women (as opposed to mere tokenism) to ameliorate sexist
divisions of labor in traditionally male-dominated fields (Carrigan, Quinn,
and Riskin 2011). Anthropologists study the powerful process of encultura-
tion, and here, I hold up to scrutiny a particular culture with much power
to justify and enforce its values and worldview. The reach of computing
science and engineering is vast and its coffers deep, which affords the field
significant means by which to succeed in its bid for self-regulation and
claim to know what is best for all of humanity, both present and future. I
want to inoculate my students from the harms of the Bro Code. I want to
repay my research participants’ generosity by amplifying efforts to hold
technological organizations accountable for fair and just workplaces. First,
I must convince you, esteemed reader, to see the Bro Code as your problem,
too. It everyone’s problem—together, let’s crack it.
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1 GENDERED LABOR
IN COMPUTING

The #MeToo movement, feminist activism with strong public support to
end gender violence, has positioned us at a critical juncture in research on
broadening participation in computing. We must better understand why,
when it comes to access, some science, technology, engineering, and mathe-
matics (STEM) disciplines (e.g., biology) are examples of gender parity while
other disciplines—computer science and engineering, for example—remain
stubbornly segregated (Cheryan et al. 2017; Gibbons 2009; Wajcman 2009).
While others argue that the answer lies in women’s lack of experience, self-
efficacy, and comfort with computing culture, I contend that computing
culture reinforces gender violence. Not only are individual women harmed
in computing workplaces through a combination of bias, discrimination,
and harassment but the failure to rectify the occupational segregation in
the field undermines feminists’ efforts to increase women'’s earning capaci-
ties, access to power, and our political and bodily sovereignty in broader
culture. Further, due to a combination of massive wealth accumulation and
masterful branding that suggests a cosmological power to which it is in
our best interests to submit, computing workplaces are bathed in a halo of
exceptionalism and thus shielded from regulation and inoculated from ill-
repute more than other fields.

Gender in the world of computing is an advantageous standpoint from
which to demystify the power of this technology and its owners and outputs.
My feminist ethnography unearthed several core values driving culture in
computing production, including precision, abstraction, aggression, a love
of machines, and a disdain for behaviors or ideas that may threaten the
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6 CHAPTER 1

marriage between masculinity and technical competency. I call these values
and the ways they are policed in technological work the “Bro Code,” and
I use the term to refer to the performance and norms of gender enacted
by straight cisgender men from dominant racial groups in computing
organizations and values that privilege masculinist identities, instrumen-
tal rationality, and binary thinking. It is influenced by norms in broader
society governing technology, race, and gender and also exports its values
to help shape society. It’s the secret to why computing remains stubbornly
sexist and uneven in its distribution of opportunity, resources, and regard.

THE SIGNIFICANCE OF THE BRO CODE

Why is “bro culture” in the computing industry particularly important to
study? I am often asked, “What about white men’s shitty behavior in finance,
for example?” My answer is threefold. First, “every company wants to be a
tech company” (Tarnoff and Weigel 2020, 8). JPMorgan employs more soft-
ware engineers than most Big Tech corporations, blurring the boundaries
between the finance sector of the economy and computing domains (Tarnoff
and Weigel 2020). Given how the solvency of many industries now rely on
algorithmic infrastructure, the Bro Code permeates many other influential
fields beyond the major Big Tech corporations, and thus cracking it will have
wide impact.

Second, computer technology companies tolerate discrimination and
harassment more than non-tech companies (Scott, Klein, and Onovakpuri
2017). Women of color in technical fields experience the greatest amount
of mistreatment, including being blocked from advancing into leadership
and targeted by sexual harassment and stereotyping (National Academies
2022). In this way, the Bro Code impedes racial justice and the accumula-
tion of generational wealth in communities of color.

Finally, since technical skills are in demand in many arenas in the US
economy, denying women the opportunity to develop and perfect the
skills required for leadership in the twenty-first century stands to roll back
decades of progress toward a more just, egalitarian society.

Computing is a field that floods the market with unregulated com-
modities with seismic social impacts. This is why, in addition to studying
technological things and their social impact, the conditions under which
computing artifacts are made are important to examine, too. Who produces
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GENDERED LABOR IN COMPUTING 7

computing knowledge affects what is made and toward what ends it is used.
Workplace values become encoded in computing commodities. Given the
vast domains on which computers have influence, their reach makes the
Bro Code a problem of global proportions. Along with digital artifacts and
infrastructures, the Bro Code may be considered another significant output
of computing, one of the factors contributing to extreme disparities of wealth
and opportunities in the US, especially along vectors of gender and race.

In the 1940s and 1950s, women made up the ranks of computer pro-
grammers, a fact that has been erased or downplayed in computing lore
(D’Ignazio and Klein 2020; Abbate 2012; Hicks 2017; Ensmenger 2010b).
Once the level of intellectual demand and skill required for this labor were
recognized, software programming, like other scientific fields, followed a
pattern that devalued women’s contributions as the discipline inversely
rose to prominence (Etzkowitz 2008). Computer programming was rede-
signed as men’s work (Kraft 1979; Daub 2021). The erasure of computing
pioneers contributes to the exclusion and harassment of the women who
persist in computing today. This radical swing in labor value in the field
also contributes to a peremptory form of fragility that, according to my
experience, characterizes the attitudes of Bro Coders. In other words, the
mendacious myth that the computer’s origins are solely patrilineal stems
from a gender politics that fashions and fortifies the Bro Code.

All-male cabals are nothing new. They are cornerstones of societies that
reproduce patriarchal structures of power (e.g., Western science, the Catho-
lic Church, and the nerve center of global finance—Wall Street). Here I
advance a theory of the Bro Code built on five arguments related to its
unique characteristics and why it is worth exploring. First, women who navi-
gate, resist, and subvert male hegemony to persist as workers in computing
have a unique standpoint in US society and the potential to transform,
institutionally and interpersonally, unjust social relations. Second, inter-
view protocols, long hours, precision questioning, combative work styles,
and the logical and abstract approaches to knowledge production prized
over creative ones reproduce the ideological union between masculine ide-
als and competency in the field. These rituals also serve to indoctrinate
computing workers to the core values in computing commodity produc-
tion, including constant observation, intense evaluations of others, and the
devaluation of sociality. Third, participants’ emotions allowed me to locate
and interpret the conflicts and contradictions in women'’s lives. Many of
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8 CHAPTER 1

these contradictions signal a rupture as women struggle to navigate the
bifurcated nature of their workplace role, feeling at once privileged to be
agents in a powerful field and marginalized as members of this field (Smith
1990). These sites of rupture are areas ripe for social change activism. Fourth,
the majority of my participants have social change aspirations. They want
to use their computing skills to make the world a better place. These aspira-
tions correlate with a commitment to support other women in computing,
both on an interpersonal level and in congress with others. Navigating the
experience of rupture, combined with a yearning for social justice, may
ignite feminist consciousness in women computer scientists, which can
lead to collective action in pursuit not only of equality in computing but in
broader cultural domains. Finally, I argue that social change aspirations are
a collective form of reproductive aspirations—shared yearning to contrib-
ute to the collective well-being of society around which computing workers
can effectively organize.

What makes patriarchal culture in computing unique can be found in
the stories of my ethnographic participants—stories of navigating a work
culture dominated by the Bro Code. In these pages, you will learn how
these values manifest in daily work relations and how they can result in
unjust labor relations and stubborn segregation.

Cracking the Bro Code offers portraits of technologists who in one way or
another oppose the Bro Code and persist in one of the most powerful, influ-
ential workforces in the world. You will meet a white transgender woman
and early-career scholar whose nonplussed attitude toward her male peers
and the incivility of advisers is a master class on handling white male fragil-
ity. You will meet a Black cisgender woman who off-ramped from software
engineering in industry into academia in order to align her career with her
altruistic values to make the world a better place. You will meet a cisgender
woman from Russia in the high-tech world of finance with a shrewd take
on reproductive politics in the computer science workforce. You will meet a
cisgender man from Ghana who takes special care in his dress and associa-
tions at his software engineering job to mitigate racism.

The technologists who participated in my study generally respond to
workplace exploitation, including stereotyping, discrimination, and sexual
and gender harassment, in four ways, which I list in order of high to low risk
of attrition from computing: they internalize, desensitize, criticize, or col-
lectivize, and some employ a combination of these strategies. In the chapters
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GENDERED LABOR IN COMPUTING 9

ahead, you will meet people who respond to the Bro Code by internalizing
its hostility, which manifests in the impostor syndrome and the sense that
one does not belong. Others respond by desensitizing, which means acting as
“gender agnostics,” people who care not to see sexism or gender in com-
puter engineering. Only white cisgender women computer scientists exhib-
ited these desensitization tactics. These participants avoided considerations of
gender at work as a persistence mechanism, one predicated on the privileges
of whiteness and heterosexuality. However, many of this study’s research par-
ticipants criticize inequitable labor relations in computing. Critical interlocu-
tors in this study also tended to collectivize—that is, they organize in groups
to fight for, support, and advance women in computing and destabilize the
imposition of the Bro Code. In the chapters ahead, I will share evidence of
these four types of responses and explain how they illuminate the connec-
tions between technology, gender, and race, thus perpetuating segregation
within computing organizations. In addition, I explore efficacious pathways
for developing collective oppositional perspectives to address these complex
injustices.

Technological workers have unique standpoints that can help us under-
stand how power operates within its cybernetic citadels. Their stories sug-
gest a connection between sites of computing production and the further
enclosure of social life within the digital economy. As important, some of
these computer scientists and engineers have values that directly contradict
the corporate, technocratic values of their organizations. People inside the
exclusive domains of computer production provide essential checks and
balances for those of us who are operating from outside these fields as we
endeavor to reshape technology cultures and determine the societal pur-
poses for which computers will be used.

THE BRO CODE: WHAT DO WE KNOW? WHAT DO
WE NEED TO LEARN TO CRACK IT?

This book is concerned not only with sexism in technoscience but also with
how it creates unjust labor conditions for workers and students histori-
cally disenfranchised from US computing. I reckon with the social inequi-
ties inside computing classrooms and workplaces that are made possible by
the Bro Code. Enacting justice inside the walls of my field sites may help to
advance justice in the realms of human health, social justice, as well as state
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and global politics. I ask two questions: (1) How do gender and race intersect
to influence outcomes in the production of computer technology? (2) How
can we transform computing sites of knowledge production and fairly dis-
tribute their power and influence on our world?

I am conflicted about asking more women to lend their talent to comput-
ing organizations dominated by the Bro Code because I know, from both
my own professional experience and years of ethnographic research into
computing culture, just how hard it is and how much resiliency it takes to
persist and thrive. On the one hand, we need women working from within
computing to make change. Representation does matter; a critical mass of
women in STEM influence design outcomes and organizational culture,
resulting in more egalitarian outcomes (Carrigan, Quinn, and Riskin 2011;
Margolis and Fisher 2003; Etzkowitz, Kemelgor, and Uzzi 2000). On the
other hand, given that technocracy—the pervasive belief that more tech-
nology is better and technology always benefits the social gopod—how can I
advocate for women to make machines that do harm to historically disen-
franchised groups for the enrichment and advancement of a powerful elite?

I make no claim that women’s inclusion is a good idea for corporate
profit or shareholder value because I care not for capitalists’ enrichment
but for the well-being of women in computing who exercise their right to
participate in shaping the future of digital life, often at great costs.

I center the lives and voices of group members marginalized in a power-
ful field because they bring a new and different perspective on power rela-
tions. Their perspective can generate new knowledge and applications of
existing tools. Computational machinery can be tools of social control. In
order to interrupt and destabilize the reproduction of unregulated algorith-
mic artifacts and obedient participants in the technocratic neoliberal order,
the folks marginalized in the field must have their say.

Women's persistence and achievement in high-tech has broader eco-
nomic implications. Economic independence hinges on women’s ability to
earn a living wage, something that is made infinitely easier as a technolo-
gist. Denying women jobs in computing or harassing them out of these
positions are forms of economic injustice that disenfranchise both individ-
uals and generations to come. The accumulation of disadvantages resulting
from such exclusions is also a form of reproductive injustice. Systematic
denial of access to high wages, steady employment, wealth, and leadership
opportunities causes women to become more vulnerable to poverty and
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patriarchal demands that coerce many into the provision of nonrecipro-
cated, morally coded goods and caring labor to male-dominated institu-
tions. The people who took the time to share their experiences with me for
this research are trailblazers with more courage and grit than I have. Unlike
my research participants, I leaned out. I did not persist.

In this study, I represent myself in two ways. First, as a narrator who
interprets participants’ experiences through a prism refracting my lived
experiences as a white woman and a feminist scholar. My whiteness influ-
enced my relations in the field and what I learned from participants who are
and are not white. Given the legacies of white supremacy in the academy
and white women’s role in upholding these relations today, my whiteness
likely impeded trust with some participants of color. Also, my feminism
was sometimes an impediment in the recruitment phase of the study, turn-
ing off gender agnostics who feign not to see gender in their classrooms or
workplaces. Second, I also represent myself as a woman worker who has
experienced and resisted gender and sexual harassment and wage exploita-
tion in Big Tech. Gender harassment is a form of sexual harassment, but
the disparaging conduct is not intended to elicit sex. Instead, it consists in
verbal, physical, and symbolic behaviors that convey hostile and exclusion-
ary attitudes toward women. I use legal documents and journal entries that
I wrote while employed as a project manager and acting senior manager at
Colossus to demonstrate how interpersonal and structural sexism operated
in order to contribute to and reproduce patriarchal relations in corporate
high-tech.

Cracking the Bro Code thus examines phenomena that contribute to the
reasons that women’s attrition in technical fields is 50 percent higher than
men’s (Fouad et al. 2017). The Bro Code is not just about repelling any
infiltration of femme-identified programmers; it is also about preserving
a particular kind of sanctuary—a Geek temple, as it were. The book moves
upstream from corporate or nationalist logics common in gender equity
scholarship to explore how the reign of the Bro Code in high-tech work-
places and classrooms is simply cultural, and culture is nothing but in flux.
My aim is to use this fact to destabilize harassment in the field and shine
a spotlight on people who historically made computers possible and con-
tinue to do so today.
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DISENFRANCHISEMENT

According to the National Center for Women & Information Technology
(NCWIT), “women’s proportional representation in STEM disciplines at the
bachelor’s level has generally risen since the mid-1990s—except in com-
puter and information sciences (CIS) and mathematics” (DuBow and Gon-
zalez 2020, 4). In 2019, women earned only 21.5 percent of the bachelor’s
degrees in computing in the US compared to 37 percent in 1985 (Zwe-
ben and Bizot 2020). The year before, 2018, was the first time in 33 years
when the number of women earning bachelor’s degrees in computing “had
exceeded the 1985 historic peak of 13,733” (DuBow and Gonzalez 2020,
5). In contrast, the number of bachelor’s degrees awarded to men has more
than doubled since its 1987 historic peak of 25,887 (DuBow and Gonza-
lez 2020). Only 9 percent of all computing degrees are awarded to African
Americans, with only 2 percent of those being African American women
(Hamrick 2019).

Such stark underrepresentation permeates the workforce as well. Women
make up only 25 percent of the computing workforce at large (Ashcraft,
McLain, and Eger 2016). Only 21 percent of computer programming
positions are held by women (Ashcraft, McLain, and Eger 2016). Of that
21 percent, only 2 percent are African American, and only 1 percent are
Latina (Ashcraft, MclLain, and Eger 2016); furthermore, 50 percent of
women in technology have felt discriminated against in their job because
of their gender, and African American women and Latinas with degrees in
computing are hired less often and paid significantly less than their white
peers (Urwin 2023). During the COVID-19 pandemic, women in comput-
ing were twice as likely to be furloughed or fired compared with men.
They are also 65 percent more likely than their male peers to be impacted
by mass layoffs in the computing industry (Urwin 2023). Those who did
retain their jobs found remote work challenging. For example, women of
color in tech were far more likely than white women to report that the
pandemic took a serious toll on their work-life balance and to express dis-
satisfaction with their managers’ efforts to connect and communicate with
them (Awad et al. 2022). These dismal trends are especially disturbing in
light of the fact that computer science and engineering is one of the degrees
with the highest earnings (Hess 2019), allowing degree holders to accumu-
late economic and cultural capital. Even when women gain entry to these
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prestigious worksites, they are paid less than their male peers. For example,
“an audit of Google’s pay practices by the Department of Labor found six
to seven standard deviations between pay for men and women in nearly
every job category” (West, Whittaker, and Crawford 2019, 9). Across com-
mercial tech firms, women coders of color earn less than their male peers
and white women (West, Whittaker, and Crawford 2019). Understanding
how discrimination in computing is maintained and reproduced stands to
contribute to closing the gap between what computer science leaders say
computers do for society and the field’s actual application, outputs, and
outcomes.

In this lucrative field with enormous influence on wealth creation,
women’s perspectives are missing to the detriment of many (Chang 2018;
Margolis and Fisher 2003). The consequences of the segregated high-tech
workforce invite further scrutiny of computing artifacts, which can threaten
people’s safety and well-being. For example, popular search engines stereotype
and demean people of color, especially women of color, while reproducing
whiteness and maleness as normative (Noble 2018). Google’s search algo-
rithms mislabel Black people as gorillas (Simonite 2018), and corporate sys-
tems using artificial intelligence (Al) significantly misgender women and
darker-skinned individuals (Buolamwini and Gebru 2018). Suzanne, a white,
mid-career executive at Facebook who participated in this study, described
how she was at a design team meeting tasked with developing a track-
ing device for a mobile phone application that would allow users to meet
up with friends while out on the town. She was the only woman on the
team, and she became frustrated that the men on the team were all extremely
enthusiastic about the potential of this feature, without reservation or ethical
considerations. She finally interjected and asked the men: “Have you ever
been stalked, harassed, or afraid for your life? Women deal with fear of male
violence every day, and we need to give our users a sense of security. We must
make privacy paramount.” If she had not been in that planning meeting,
millions of women worldwide who participate in Facebook’s platform would
have been put at greater risk. Segregation in technology is not only a matter
of justice for workers in computing fields; it is also a matter of life and death
for users of computer technology.
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TECHNOCRACY AND TECH FETISHISM

Scholarship is now proliferating on how racism and sexism are encoded
in computing artifacts and disseminated widely through “user experience”
with digital platforms.' This ethnography, like Sareeta Amrute’s 2016 book
Encoding Race, Encoding Class, focuses on the computing workplace and its
disenfranchised workers forced to either uphold exploitative relations or
contest them at great cost. Cracking the Bro Code decenters the artifacts of
technology to interrogate instead the social architecture of labor involved
in creating and making computing technology. I also prioritize producers
of technology over consumers because the conditions of computing work-
places matter in our society. If these workplaces can become more just, fair,
and equitable in terms of who is welcomed, celebrated, and compensated
in technological creation, then these creations may better serve society. The
voices of my participants (and my own) may not have been worthy of con-
sideration at the lab benches and boardroom tables in our worksites. Here,
we offer our stories and perspectives to those who seek to challenge the Bro
Code.

Computing culture prizes objectivism, and yet computer scientists love
mythologizing and spinning fantastical stories about its contributions to
society. Technocratic ideals are as ubiquitous as computing commodities,
cultural fabrications that both engender and buttress Big Tech’s power in
the world. But beyond the noisy rhetoric on the “revolutionary” power
and promise of “magical” technology lay hidden abodes of exploitation.
To understand what work this rhetoric does in the world, I analyze it in
relation to labor conditions described by my research participants in com-
puting workplaces, classrooms, and labs. In other words, I mind the gaps
between what computer scientists say they do for society and their actual
impacts. I begin with the ways that computing leaders influence the knowl-
edge workers who create their products and generate profits for them. This
assessment requires opening the black box containing the matrix of inter-
secting structures of power governing labor in computer science education
and Big Tech.

Big Tech'’s promulgations are no longer dogmatic, and studies on its neg-
ative effects on society—for example, exacerbating racist and sexist harms
and expanding surveillance, privacy transgressions, wealth disparities, cli-
mate degradation, extremist ideology, and labor exploitation—are having
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wide uptake (Bender et al. 2021; Noble 2018; Roberts 2019; Hicks 2017;
Benjamin 2019; Broussard 2018; Sadowski 2020; O'Neil 2017; D’Ignazio
and Klein 2020). Activists, tech workers, and scholars are not only debating
the sophisticated mechanisms of these harm but also forming coalitions
to resist inequities in data science classrooms and workplaces (Costanza-
Chock 2020). Extending earlier scholarship (Adam 1998), these critiques
disrupt the ennobling discourse of the benevolent influence of data science
in US society. Still, the munificence of computer technology and the specu-
lative belief that computational machinery is a “magic” panacea to social
problems are too often assumed.” Worse, sexual harassment in the comput-
ing workplace is unrelenting, perpetuated by a culture of “open secrets” and
meritocracy that pervade the field (West, Whittaker, and Crawford 2019;
Molina and Sussman 2021; Carrigan, Green, and Rahman-Davies 2021).

Technocracy and tech fetishism are two repertoires helpful to under-
standing the ways people are enchanted to think, act, and feel about com-
puter technology and the opportunities and constraints it (unevenly) offers
humanity (cf. Hess 2007). Technocracy is an ideology where technological
progress is equated with human advancement (Davis-Floyd 1992). Tech-
nocracy is a concept similar to what Meredith Broussard (2018) coined
as technochauvinism, in which technology is always the best solution.’
Importantly, to technochauvinists, the adherents of technocracy, there is
no alternative to the growth of computer systems. Any problems with tech-
nology are assumed to be social, a pollutant that can be purified through a
more rigorous logical process—a technical fix—to eliminate it. The virtual
is sacred; the material is profane. This reigning ideology is a source of power
for the high-tech ruling class, foreclosing opportunities for transparency
and public deliberations on and resistance to the incursions of technologi-
cal forces. Further, the elite workers who look like their Big Tech bosses
and help make their riches possible perform their power in US culture with
such keen vigor as to deserve recognition. I have named these types of
performances the geek mystique in order to excavate a subterranean postu-
late informing the practices and principles of technochauvinism.

The geek mystique is a halo effect around white geeks in hoodies cre-
ated by the Bro Code, naturalizing their outputs as wholly benevolent and
rigorous evidence of unfolding progress, divine and linear, which is always
already manifesting a higher good. In this way, computing commodities
are produced, circulated, and fetishized. The geek mystique is specific form
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of power and authority imbued not just in technological artifacts (Winner
2010) but also in those who created such artifacts. There is a common base
note of fundamentalism in these principal logics undergirding the digital
economy. This element makes the geek mystique a logical application of
scientific rationalism in service of an economy that is oriented around
principles aiming to reduce labor costs, externalize the costs of social repro-
duction to precarious workers, and financialize human behavior and rela-
tions. In the Age of Information, leaders believe themselves to be wizards
or priests (Ensmenger 2010a). They lean into authoritarianism, prompted
to repress complaints and resistance (Sadowski 2020; Bourdieu 2003). The
wattage of the geek’s halo has been obscuring an amalgamation of race,
gender, technology, and economics at play in the making of computer tech-
nology. Through my participants’ stories evincing the geek mystique, these
intersecting structures of power will come into sharper relief, especially in
chapter 4.

The second repertoire key to opening the black box of labor in computer
science is tech fetishism. The Bro Code relies on not just the imposition of
technocracy but also a myth-making process that involves the circulation
and promotion of aggrandized narratives. Much like religious belief sys-
tems, technocratic dogma is seeded culturally using myths of cosmic scale.
“We must incorporate communications, advertising and marketing in our
analyses. The production of desire is its own big business—with complex
links to culture, subjectivity and power” (Peterson 2003, 77). The hegemony
of technocracy is enforced by this fetishism, the mythification surrounding
a new form of commodity—the digital commodity—that I articulate from
a feminist standpoint. Mythification is an implacable public relations cam-
paign pushing a “grift . . . a presentation of civility that masks a politics of
cruelty . . . and bloodthirsty capitalist intentions” (Dubal 2020).

Tech fetishism is a belief system, a force that envelops Big Tech with a
mystical sheen that repels scrutiny and accountability, two elements that
are crucial to the power it wields in society (Carrigan, Green, and Rahman-
Davies 2021).

The tech fetish is predicated on two other long-standing myths. The first
is the naturalization of reproductive labor as women’s destined capacity for
servility. I use the term “reproductive labor” to define labor in the realm
of necessity—the work and relationships of social reproduction: attend-
ing to sustenance needs like food production, provision, and preparation;
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providing care for others’ physical, mental, and emotional well-being;
maintaining kin and community ties; and reproducing the labor force, both
on a day-to-day basis and generationally. This broadly defined definition
of reproductive labor demands that we spotlight structures of power that
deny people meaningful ways to subsist. Feminist anthropologists have
long challenged the validity of the public/private binary and framed the
family as an economic unit, thereby connecting reproduction to the eco-
nomic relations of production (Rosaldo, Lamphere, and Bamberger 1974;
Leacock 1981; Rapp 1979; Ginsburg and Rapp 1991; Moore 1988; Sargent
and Browner 2005; Sanger 2003; Browner 2001; Bray 2007). Steep barri-
ers to women of color, white women, and nonbinary people participat-
ing in computer science constitute both an economic and reproductive
injustice because occupational segregation and sexual harassment deny
people the opportunity to do meaningful work without harm or economic
impoverishment.

The second myth at the heart of tech fetishism, one widely circulated
in US society, is that it is not only best but inevitable to organize economic
relations in society so that many are subjugated for the excessive enrichment
of a few. If we are to hold computing bosses accountable to society, ethi-
cally and democratically, we must regulate them through civic channels,
incentivizing them to care about public welfare.

The Age of Information is haunted by the absences of women. Susan
Leigh Star encourages us to borrow a methodological tool from Mary Daly—
spooking—to ameliorate these kinds of hauntings. Spooking means eluci-
dating that which haunts certain forms of knowledge and culture so one
can “spark” and make meaning from how these “absences or silences . ..
creatively work together” (Bauchspies and Puig de la Bellacasa 2009, 335;
Daly and Caputi 1987). To do this, I dig into three levels of violence that
disappear women from full participation in public life. First, there is mate-
rial violence, which is evident in the uneven distribution of resources. Sec-
ond is epistemic violence, which excludes women and people of color from
a system of knowledge and justifies these exclusions as “natural.” Lastly,
our society’s dominant belief system is predicated on what anthropologists
Faye Ginsburg and Rayna Rapp (1995, 4) call “euphemized violence”—the
structures of power that efface the centrality of women to our society and
fail to acknowledge the impact of this effacement on the lives of women,
families, and communities. I hope these conceptual tools of spooking the
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Bro Code and sparking significant connections between its comprising
elements will further a collective “spinning,” the creation of new mean-
ings, the weaving of new modes on knowledge of technology and gender
(Bauchspies and Puig de la Bellacasa 2009; Daly and Caputi 1987).

FEMINIST ETHNOGRAPHY

Feminist ethnographers spend time in communities to get to know research
participants in-depth, and often, we unsettle the boundaries of insider/out-
sider and self/other in research (Abu-Lughod 1990; Davis and Craven 2016).
Feminist ethnography involves putting oneself on the same plane as one’s
participants, taking part in and observing informal situations to make the
familiar strange (Forsythe and Hess 2001). Finally, feminist ethnography trans-
gresses the false binary between public and private spheres, dissolving precon-
ceived notions that people’s professional and personal lives are separate.

In accordance with these principles, I designed this study cross-sectionally
to investigate the personal and professional aspirations of knowledge work-
ers in computing at different points along a life course, including training
initiation, labor market participation, and career advancement. This book
offers portraits of people at various points of time in a computing career,
bypassing the constraints of a longitudinal study, to compare different
groups along markers of gender, race, and sexuality in order to understand
the Bro Code in computing worksites.

Effective solutions to the entrenched problem of Bro Code culture require
intersectionality, a Black feminist approach that forefronts the ways in
which structures governing race, sexuality, and gender interweave and relate
(Mullings and Schultz 2006; Cho, Crenshaw, and McCall 2013; Crenshaw
1991; Metcalf, Russell, and Hill 2018). The cross-sectional design (described
above) buttressed my intersectional analytic strategy, thereby providing
data for a systems-level analysis of the Bro Code and its differential effects
on high-tech workers (Collins 2015). The analytics of intersectionality are
essential to not only challenging inequitable power relations in technosci-
ence but also understanding its multidimensional and far-reaching impacts
(Subramaniam et al. 2017).

Because I once was an insider in high-tech and have since stepped out
and trained as an anthropologist, I bring to this study both my “insider”
experiences in computing and a structural analysis made possible from an
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outsider’s perspective. Even though I did not persist in the field, my experi-
ence witnessing technical knowledge being practiced and performed from
inside a Big Tech corporation is a perspective that I can offer the study of
computer technology. Being a target of gender and sexual harassment in
Big Tech elevated my critical capacities in this feminist project and also
inspired me to care about the health of those disenfranchised in computer
science and engineering. For example, I mapped women’s mental, emo-
tional, and physical well-being; paid close attention to signals in my dataset
of women’s strain and stress; and traced the implications. Unsettling the
boundaries of insider/outsider helps me to understand how identity-based
harassment in computing workspaces is a public health issue as well as a
social, political, epistemic, and economic one.

My career as an anthropologist of science and technology has been
motivated by the desire to contribute to efforts to regulate and desegregate
computing (Hess 2007). I bring a feminist perspective to the social study of
technoscience and a political economic perspective to gender equity theory
on representational harms in computing. Finally, as an anthropologist, I
bring a fascination with kinship and cosmology and a critical methodologi-
cal approach forged in the crucible of anthropology’s reckoning with colo-
nialism and patriarchy.

During the time of this study, I was a member of the National Science Foun-
dation’s ADVANCE community, working to broaden women’s participation in
academic STEM careers in the US as part of a social and intellectual move-
ment.* This group membership afforded me opportunities to attend confer-
ences around the country hosted by academic and industry organizations and
have informal conversations with hundreds of technoscientists about gender,
race, and power in the field. I also performed participant observation at these
conferences that are organized around the goal of transforming the social
barriers that keep technoscience segregated. Of note are the National Cen-
ter for Women & Information Technology (NCWIT); American Association
of University Women; National Science Foundation ADVANCE PI (Principal
Investigator) conferences; IEEE Women in Engineering and Google events;
Society of Women Engineers; American Society for Engineering Education;
Anita Borg Institute; Women in Engineering Pro-Active Network; and dozens
of lunches, retreats, and conferences hosted by the center at which I worked
for eight years—the University of Washington ADVANCE Center for Institu-
tional Change.
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This study also relies on lived experiences as told to me in 43 semi-
structured interviews, conducted from 2011 to 2013, with people who work
as technical professionals in elite corporations and universities. More than
half of these participants had some association with the groups enumerated
above, all of which are organized around efforts to broaden participation
in US technoscience. Throughout this book, I use pseudonyms to refer to
my research participants. My participants were extremely accomplished.
When I decided to “study up,” I decided to really go for it. Most of my aca-
demic participants were either trained in or working for computer science
departments that US News and World Report deems the “most competitive”
in the US, like the Massachusetts Institute of Technology, the University
of Wisconsin at Madison, Carnegie Mellon, the University of Washington,
Stanford, and the Georgia Institute of Technology, to name a few. My non-
academic industry participants work for companies that most Americans
recognize and solicit services from, including Intel, Microsoft, Amazon
.com, Hewlett-Packard, Google, Adobe, Cisco, and Facebook. My sampling
strategy is in no way aimed at reproducing the elitism that these institu-
tions represent. Rather, I seek to critically examine the prestige and influ-
ence of these high-tech institutions:

The “high-IT core” workforce includes computer programmers, computer scien-
tists, computer engineers and systems analysts whose jobs are directly involved
in the study, design, development, implementation, support or management of
computer-based information systems, particularly software applications and com-
puter hardware. (Tam and Bassett, as cited in Bystydzienski and Bird 2006, 108)

When [ use the terms computer science and engineering, computing, and
“high-tech,” I am referring to these types of jobs. The high-tech workforce
has seen the greatest increases in employment and wages of any occupa-
tion. When I use the term “Big Tech,” I am referring the aforementioned
companies that employ technologists in high-tech jobs to create software
applications, algorithmic architecture, and computer hardware.

I also recruited participants from my social networks in the tech industry
in Seattle and performed participant observation in computing classrooms,
workplaces, and technology conferences. I oversampled women—93 percent
of participants identified as either cis- or transgender women. I interviewed
four African Americans, four Latinas, six Asian Americans, five foreign
nationals from three continents, 22 white Americans, and two participants
whose racial/ethnic identities I could not confirm. Four participants were
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out members of the LGBTQIA community. I chose this sampling strategy
in order to solicit insights into computing technology from people who
must navigate both privilege and marginalization to persist in their field of
choice. These “outside within” standpoints (Collins 2004) give my partici-
pants a dual consciousness within computing classrooms and workplaces
that generates a unique perspective on social arrangements, one that a
dominant group member or entirely dispossessed member of society could
not perceive.

On the one hand, inquiry into the working conditions and lived expe-
riences of these highly educated and very privileged women can provide
insights into the institutions that shape the structures of power governing
gender, race, and technology in the US and how particular kinds of laborers
are reproduced in a range of elite sites. On the other hand, focusing on elite
workers may limit the imaginative possibilities of transforming comput-
ing technology because participants are embedded in structures erected to
maintain status quo relations of power. My participants bear the respon-
sibility of building the infrastructure of globalized capital, and while they
do not always critique power asymmetries in this economic system, they
signal to the rest of us the importance of the ruptures that technologists
experience between the constraints of their positions and the contributions
they want to make. Understanding why and how they are thwarted in using
their expert technical skills for the public good can tell us much about
human society and its prevailing structures of meaning and power.

The technologists who shared their stories with me are sharp-witted and
dynamic. In general, they were quick to respond, not afraid to challenge
me, and had strong opinions. I am grateful to have heard these stories. To
open up about one’s accomplishments, one’s fears and failures, one’s life
course, and the web of relations that keep us alive and sometimes even
allow us to thrive—this is intimacy. This intimacy allowed me to know my
participants and share their stories with reverence and respect. Participants
also had many interests outside of their jobs. I spoke with a marathon run-
ner, a trapeze artist, a pilot, a sculptor, high-performing athletes, two poets,
and two race car drivers.

Keeping in mind the disparity in social power between high-tech man-
agers and technical workers, I am careful in this research to categorize
my participants as “laborers.” Technical intelligence and skill give high-
tech workers a unique viewpoint into the cyber-optic infrastructure of
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institutions of power in the US. Therefore, one of the contributions of
this book is to show how high-tech workers can be powerful allies to both
the dominant class and those who challenge dominant class rule. When a
marginalized member of computing offers her intellectual labor to workers’
movements to challenge technologic conditions of profit and social con-
trol, it has the potential to bring about social changes. What kind of social
change can happen? Possible answers to this question emerge in my par-
ticipants’ stories, which help explain the significant contradiction between
the social power of computing and the social constraints of this “highly
rational” field organized along industrial lines.

TECHNOSCIENCE ON THE CRITICAL EDGE OF CARE

Feminist anthropologists have created groundbreaking scholarship on the
intersection between technology and the social dynamics of gender, race,
and sexuality (Rapp 1999; Chapman 2003; Ginsburg and Rapp 1995; Martin
1992; Ginsburg 1998; Davis-Floyd 1992; Scheper-Hughes and Lock 1987;
Jain 2007; Forsythe and Hess 2001). Because outdated norms and ideologies
are shaping the social dynamics of how computers in the US get made, I
followed in the footsteps of these trailblazers and placed reproduction at
the center of my analysis of computing. I found a story as ancient as Father
Time, a bifurcated culture with hierarchies of value. In fortresses guarded
by police academy trainees moonlighting as guards in golf shirts, comput-
ing culture equates the realm of freedom with the virtual and mechanical.
Of course, much like its economic equivalent, neoliberalism—the “free”
market—this realm of freedom is only accessible to an elite group while the
rest of us encounter surveilled borders. The virtual and the computational
machine are rarefied elements more valuable than the material and social
aspects of human life, and these values are powered by politics of race and
gender that reflect US culture more broadly.

Making reproduction central in anthropological inquiries is an approach
that also augments the analytical frameworks in feminist science and tech-
nology studies (STS), including “matters of care” (Puig de la Bellacasa 2011;
Martin, Myers, and Viseu 2015). Matters of care invite action in knowledge
politics. For example, a close examination of the historical and cultural
roots of positivism and how this epistemic dimension of scientific values
influences who gets to do science (Franklin 1995; Traweek 1988; Bauer 1990;
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Rosner 2018a) is, for me, a matter of care. In feminist STS, care is a conceptual
resource, a mode of attention with which to explore sociotechnical assem-
blages. It is not necessarily motivated by a nurturing affect. Care can also
be a commitment toward action in the face of injustice or harm (Puig de
la Bellacasa 2011; Viseu 2015; Martin, Myers, and Viseu 2015). In essence,
sanctifying labor relations in computing as a matter of care seeks to cor-
rect undervalued labor and uncover the myths, exclusions, and deletions
propagated by the Bro Code and its pernicious effects. Ironically, approach-
ing science as a matter of care is not a feminine-coded activity in US culture
and thus not rewarded like such activities. Care in the study of science
sometimes comes at the cost of being labeled as aggressive, corrosive, un-
rigorously reflexive, and my favorite, oversensitive (a charge made at me
more times than I can count when I interrupted bias and discrimination at
Colossus).

This book addresses both dimensions of care: [1] “that which we, as STS
scholars, teachers and feminists enact in our relations with the worlds we
study, and [2] that which circulates among the actors in the technoscientific
worlds we encounter throughout our studies” (Martin, Myers, and Viseu
2015, 626, original emphasis). The first dimension is motivation for this
study, reflecting my care for the well-being of people underrepresented in
computer science and engineering and to do no harm in this study. My
research participants “gaze back,” and I am accountable to them (Harding
2004). The second dimension of matters of care prompts me to investigate
both representational harm and allocation harm in technoscience (Baro-
cas et al. 2017). In this way, I am “studying up” (Gusterson 1997; Nader
1972)—that is, studying people who work in a highly prestigious field, one
with much power in a US culture, and holding up to scrutiny its social
inputs and outputs.

My citation politics in this book are also a matter of care. Technocracy
dictates that all computer science and engineering advances are not only
divine but also improvements on their predecessors. In this positivistic
way of thinking, progress is always linear. Those of us who study scientists
can sometimes reproduce its allegiance to positivism, and this is reflected in
a citation politics that privileges recent scholarship. These politics remind
me of a design principle in technoscience—planned obsolescence—a key
element of information and communication infrastructure whereby upgrades
render earlier ideas and products useless or meaningless. The theories that
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I rely on are often historically groundbreaking and originate with early adopt-
ers of a critical approach to computer technology. I seek to (1) honor the
voices of those who are (or have been) marginalized in computing and (2)
cite interdisciplinary scholarship from the past five decades. Women helped
found the field of computing and have been erased from its celebrated lore
(D'Ignazio and Klein 2020; Abbate 1999; 2012; Hicks 2017; Ensmenger
2010Db). I refuse to reproduce the violence of erasing pioneers in computing
and early adopters of tech critique and thus aim to be in conversation with
both my peers and our predecessors.

CHAPTER MAP

In the chapters to follow, I explicate the cultural instructions assembling
the Bro Code. The narratives that my participants shared with me tra-
verse a wide terrain, from intimate portraits of moments of self-reckoning
to bird’s-eye views of interconnected systems of power. They suggest the
possibilities of both grassroots and regulatory interventions for subverting
dominant class rule in computing. In addition to recounting personal strat-
egies of career persistence, I strive to capture the broader social dynam-
ics that women must navigate in several formative stages of a computing
career. | document the norms and values of three dimensions of technical
knowledge and labor: (1) personal attributes, relationships, experiences,
and emotions; (2) internal dimensions of computing; and (3) broader cul-
tural domains.

Chapter 2 asks, “Why Care about Sexism in STEM?” Here, I canvas extant
theories on mechanisms that enforce exclusion in technoscience. To do so,
I weave together three bodies of literature—equity in STEM, feminist STS,
and scholarship on sexual harassment—to explain barriers and constraints
to women’s full participation in powerful and influential technical fields and
what changes we need to demand in order to desegregate computer science
and engineering. I argue that sexual harassment is a significant reason why
computing remains stubbornly segregated. Its enactment and tolerance are
predicated on assumptions about who is a competent knowledge producer
and who is not, and whose bounds of privacy and autonomy are respected
and whose are transgressed. These assumptions are generated in a social
matrix of structures of power and disempowerment along vectors of race,
gender, and sexuality. I frame bias and sexual harassment as a matter of care
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(Puig de la Bellacasa 2011) in order to undertake an analysis that will verify
and fortify a theory on harassment in computing that “can be applied to
innovating policy and practice” (Bowleg 2019, 418) and foster greater col-
legiality in technoscience. Selective incivility must end if we ever hope to
transform computer technology into an egalitarian force that serves demo-
cratic ideals and social justice.

In chapter 3, “Contradictions of Care: Altruistic Aspirations and Repro-
ductive Politics in Computing,” I reorient occupational segregation in
high-tech as a reproductive justice issue. This lens brings into focus two sig-
nificant problems that may explain why the field of computing lags behind
other technical fields in terms of workplace civility and representational
justice. First, women of color and other disenfranchised technologists in
this study claim that their collective reproductive aspirations—their altru-
ism to make the world a better place—are being thwarted. Second, gender
stereotypes constrain women’s talents to feminine-coded caring services,
which not only block pathways to leadership but also distract attention
from the larger problems, like a culture of overwork and computing bosses’
failures to significantly manifest their promises to serve the social good. I
argue that these contradictions of care between the public welfare aspira-
tions of some technologists and their bosses are a promising site for collec-
tive action to transform reproductive politics and tech and, potentially, US
society more broadly.

In chapter 4, “Technically, ‘You're Different, and Different Isn’t Free,””
I walk through different organizational norms and disciplinary values that
privilege male hegemony, as depicted through the stories of women who,
both individually and collectively, navigate technical terrains of epistemic
violence and gender harassment. I further explore geek mystique, a com-
pulsory set of practices, norms, and identities in computing that reflect the
new power held by computer scientists and engineers in US culture and the
institutions in which they work. I analyze how it operates both symboli-
cally and culturally as a rite of passage (Davis-Floyd 1992), which includes
hazing in interviews, bragging, bullying, and eschewing social activities and
socially relevant research. These rituals also serve to indoctrinate technical
workers to the core values in computing knowledge production, including
constant observation, combative work styles, and male hegemony. These
rituals promote and fortify an exclusive brotherhood. How women navi-
gate high-tech fields, marked and constrained by difference, and evaluate
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their experiences of being in the minority can inform strategies that eradi-
cate the barriers excluding them from these powerful, lucrative positions.
From the stories of my participants, I excavate the standpoint of dominant
group members, revealing how sexual harassment and its tolerance reveal
the fragility of the Bro Code and masculinity of its adherents.

Chapter 5, “Women Making Culture: Profiles of Persistence in Comput-
ing,” features excerpts from my life history interviews and the lived experi-
ences of those who persist in computing. These are workers on the front
lines in the fight to desegregate this powerful workforce. I pay particular
attention not only to women’s vulnerabilities and resiliencies but also to
their skills, passions, and aspirations. I share life histories to painstakingly
document how research participants navigate through their career and
reproductive trajectories and negotiate the social dynamics within cultures
of computing across multiple levels of power. I connect altruism, comput-
ing, race, and gender to advance the theory that social purpose is an impor-
tant factor to consider in working toward gender equity in computing. I
explore powerful themes that emerged from my data regarding emotions,
sponsorship, yearning for collective action, social aspirations, and intrinsic
resources that offer insights into the potential of transforming the use of
computing skills and technologies to advance social justice.

In chapter 6, “Transforming the Computing Workforce and the Social
Architecture of Its Labor Value,” which forms the book’s conclusion, I stress
the need to further organize around the issue of labor and gender harass-
ment to disrupt the Bro Code. Based on participants’ testimonies and the
demonstrable success of collective action by Big Tech workers, I make the
case that my participants’ yearning for social justice could ignite a feminist
consciousness in technical workers, which can lead to collective action in
pursuit not only of equality in technical workspaces but also in broader
cultural domains. I stress how public welfare aspirations are a form of repro-
ductive politics critical to collective leadership that demands and enacts
institutional change in high-tech. Centering reproduction engenders Crack-
ing the Bro Code as a political economic critique, connecting sexism within
the field to power relations in the digital economy. In this way, the book
makes suggestions for interventions that blend feminist critiques of com-
puting with political and economic ones, positioning the social movement
for equity in the computing field to fruitfully align with other organized
movements for justice.


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


GENDERED LABOR IN COMPUTING 27

CONCLUSION

The narratives of technical workers marginalized in cultures of computing
knowledge production help us to analyze the co-construction of class, gen-
der, race, and technology and the effects of living in a world mediated by
ubiquitous technology created by an elite few. These elite operate accord-
ing to the Bro Code, a white male hegemonic culture that draws its power
from an amalgamation of structures of powers, including those governing
gender, race, state, religion, and economics. I place the newly powerful geek
and his imperial domains at the center of a critique of segregation in the US
workforce. In the chapters ahead, I describe significant patterns in the trials
that some women have endured in computing within the context of navi-
gating inequitable structures of power pertaining to technology, gender,
and labor value. Attracting and retaining women in computing is critical
to ensuring a fair and just society—one in which women of all classes and
races have the opportunity to influence the design and application of tech-
nology and use it toward ends that benefit many. However, it is not only
insufficient but irresponsible to champion women’s participation in the US
computing labor force without studying the ways that high-tech corpora-
tions reproduce inequitable relations of power in their workplaces and, by
extension, their domains of influence.

My central critique is focused on gender politics within the organizations
of high-tech, which I use as a fulcrum from which to leverage a broader
socioeconomic critique. I claim that Big Tech can be dangerous for women
scientists and engineers, especially women of color, but also for broader
populations of the globe, in terms of surveillance, erosion of civil rights,
hoarding of wealth and opportunities, exploitation, and amplification of
capital and its power. The Bro Code is a critical apparatus in divorcing the
US from social realities and promoting the cultural acceptance of neolib-
eral austerity measures that shift the burden of social reproduction from
the state to individual households, which differentially affects women. Set
apart from the profanity of materiality of life and those assigned to care
for this aspect of being human, the Bro Code, in its sanctity, sets its own
rules and makes up its own myths that mask corporate activism as pub-
lic welfare. I interrogate Big Tech’s values within broader social priorities
and practices governing not only computing but also modes of reproduc-
tion and economic labor relations. This book is a contribution to social
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movements reckoning with the costs of high-tech effects on human health,
social relations, and state and global politics. I hope that by beginning with
how the Bro Code operates within computer science and engineering work-
sites, this book can support current and future efforts to debunk Big Tech'’s
mythologies, combat its harmful practices, and uncrown its most favored
beneficiaries.
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2 WHY CARE ABOUT
SEXISM IN STEM?

Feminists have long argued that women'’s overall underrepresentation in
science, technology, engineering, and mathematics (STEM) is a serious
problem. Computing knowledge, in particular, is produced in highly segre-
gated classrooms, labs, and workplaces, and many of these sites are rife with
exclusionary practices (Corbett and Hill 2015; Misa 2010; Barker, Garvin-
Doxas, and Roberts 2005; Margolis and Fischer 2003; Cohen and Swim
1995). Theories abound as to why these injustices appear to be intractable.
I argue that a cultural phenomenon, one I call the “Bro Code,” operates in
the production of computing knowledge to exclude women and denigrate
their contributions to the field. To better understand the Bro Code and inter-
pret this study’s evidence of the influence it exerts in labs, classrooms. and
workplaces, I review three bodies of literature on women’s underrepresen-
tation in computing science and engineering—and STEM more broadly. By
reference to these literatures, I identify valuable theories about the barriers
and constraints to women’s full participation in powerful and influential
technical fields and describe what must be further illuminated and reck-
oned with in order to end racist sexism in Big Tech. Not only do these stud-
ies hail from many different disciplines, but they use different analytical
frames and offer unique conceptualizations to describe and explain similar
cultural practices, behaviors, and values undergirding sexism in STEM. For
example, gender bias, gender discrimination, gender harassment, gender
inequity, and sexual harassment are all used in the feminist and anti-racist
communities in which I work, and I see both parallels in these terms and
meaningful differences that are important to understanding the Bro Code.
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CURRENT SCHOLARSHIP

The first body of literature I engage here is what I call equity in STEM, and it
includes scholarship from engineering education, social psychology, sociol-
ogy, history and philosophy of science, and public policy. Equity in STEM
scholars do not necessarily share common theoretical frameworks, meth-
odologies, or strategies for outreach (Cech 2005), and I have taken liberties
in grouping them and naming them. I have done so in the hopes of har-
nessing the vigorous spirit and rich insights that characterize this applied
scholarship aimed at ending male dominance in technoscience.

Feminist science and technology studies (STS) is the second body of lit-
erature reviewed in this chapter. While equity in STEM literature focuses
on policies and practices within STEM communities, often from a practitio-
ner’s point of view, feminist STS deconstructs social construction of science
itself (Bystydzienski and Bird 2006). They argue both interpersonal and
institutional dimensions of cultural norms operate at the level of the “col-
lective social imagination” (Fricker 2007, 15) to exclude scholars of color
and women of all gender and racial identities from cultural practices of
power and denigrate their capacity as knowledge-producers (Margolis and
Fisher 2003; Margolis 2008; Harding 1991; 2006).

Finally, the third body of scholarship we will consider in this chapter
focuses on sexual and gender harassment. Though the prevalence and
impacts of sexist oppression and exploitation go by many names and are
understood differently across various fields, one commonality shared across
academic research concerned with labor segregation in technoscience was
a reluctance to confront the scope and harm of sexual harassment. This
is changing, thankfully. A 2018 consensus report from the National Acad-
emies of Sciences, Engineering, and Medicine on Sexual Harassment of
Women galvanized support in STEM communities to consider sexual harass-
ment as a significant force that denigrates, harms, and excludes women
from STEM fields, especially women of color and queer scientists. I have
been collaborating with scholars in the social and intellectual movement to
achieve equity in STEM for a decade and a half to convince the majority of
STEM practitioners that the problem of representation relates to bias. The
next horizon is to mainstream theories on the patterns of gender and sexual
harassment, frames with which racialized gender violence in computing
can be suitably reckoned with and prosecuted.
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I will explain overlaps in these bodies of work in this chapter and
highlight some important differences. As interdisciplinary collaborations
between physical and biological scientists, technoscientists, and social sci-
entists continue to grow, the need to share common concepts and frames
becomes ever more important. It is also crucial to delineate our differ-
ences and how those differences affect the solutions we design and enact. A
far-reaching theory of change in computer science and engineering requires
bridging the gap between gender equity analyses and modern feminisms,
particularly from critical race and STS orientations (Riley et al. 2009). This
chapter builds this bridge by asking (1) Why do significant barriers to deseg-
regating STEM persist? (2) Why should we care about racialized sexism in
STEM, computer science, and engineering in particular, and how can we
delineate between its myriad forms? Integrating this triad of analytics by
feminist scholars with different disciplinary and epistemological commit-
ments not only helps in building coalitions but also raises important con-
siderations for people interested in cracking the Bro Code.

METHODOLOGY

In theorizing the Bro Code, I not only expand anthropological theories of
reproduction beyond the physical and private sphere, I also join feminist
STS scholars who extend theories of embodiment, labor, and the affective
nature of care beyond traditional domains like health care and domestic
labor (Martin, Myers, and Viseu 2015). In feminist STS, care is taken up as
both a conceptual concern (what do we care about?) and a methodological
one (why do we care?) (Puig de la Bellacasa 2011; Viseu 2015; Martin, Myers,
and Viseu 2015). Embracing a methodology of care means that I choose
to examine exclusionary practices maintaining the citadels of male cabals
computing.

Bruno Latour (2004) theorized on matters of concerns in STS, urging STS
scholars to “engage with the concerns that animate those who support”
things (e.g., SUVs) whose utility is considered pernicious by some (Puig de
la Bellacasa 2011, 90). He worries that social constructivist criticisms in this
field are destabilizing belief in science and antagonizing technoscientists.
To take up his call to understand the practice and applications of science
through the eyes of its partisans here would mean pivoting away from the
“thing politics” animating Latour’s 2004 and Maria Puig de la Bellacasa'’s
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2011 work (recognizing that objects have politics agency) to embrace a
relational politics in computing. Relational politics from an STS approach
could include the important discovery Jane Margolis, Allan Fisher, and Faye
Miller (2000) made that women students of computing are interested in
the context and connections that computers facilitate, which eschews a
more myopic focus on the machines—the things themselves—that men
students tend to exhibit. In the context of the Bro Code, it means caring
about power relations in the spaces in which computer knowledge and arti-
facts are produced.

If the Bro Code includes relational politics predicated on bias and harass-
ment to reproduce segregation in computing today, then taking up Latour’s
call would mean (for me) understanding harassers’ motivations to defend
Big Tech’s bastions of white male privilege from the scourge of feminiza-
tion and racial integration——as well as understanding the roles played
by those who enable or support the harassers (Harding 1986). This is, in
part, what I offer in this book: a spotlight on dominant group members’
values and behaviors in an effort not to reproduce a “fix the woman” deficit
theory of change in computer science and engineering. However, it has the
dangerous potential to be an exercise in “himpathy,” interpreting in the
most generous way possible the motivations and context in which men
exert entitlement, even when these exertions cause harm to others (Manne
2017).

Puig de la Bellacasa’s (2011) critical reading of Latour’s matters of concern
detects a problematic opposition to the oppositional standpoints of marginal-
ized members of science. Striking a balance between what Latour calls “corro-
sive critique” and pandering to the fragile identities of some dominant group
members in science, Puig de la Bellacasa proposes treating sociotechnical phe-
nomena as “matters of care.” Matters of care is feminist. It means engaging
with science with a commitment to doing something about the “persistent
forms of exclusion, power and domination in science and technology” (Puig
de la Bellacasa 2011, 91). How social relations in technoscience reproduce
uneven distributions of power, access, and resources—the question that ani-
mates this book—is thus a matter of care and part of the lineage of femi-
nist scholars who invoke(d) care as a conceptual tool to excavate, investigate,
and valorize hidden labors, deleted from the individualistic, “heroic” myth
building of technoscientific work (Martin, Myers, and Viseu 2015; Puig de la
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Bellacasa 2011; Murphy 2015; Mol, Moser, and Pols 2010; Star 1991; Forsythe
and Hess 2001).

Caring about bias, discrimination, and sexual harassment in technosci-
ence requires more that measuring the prevalence of this violence, though
this is very important. Caring also requires a commitment to listening to
and documenting the ignored, silenced, and neglected experiences of mar-
ginalized group members of computer science and engineering. It requires
rejecting meritocratic and objective assumptions about science and divorc-
ing technical competency with masculinity, both of which will require
reinventing the way in which we view science. No small task, indeed, and
one not necessarily welcomed in either physical and biological science or
STS (Bauchspies and Puig de la Bellacasa 2009).

Cracking the Bro Code invokes innovative methods and critical methodol-
ogies aimed at making the lived experiences of the dispossessed visible and
uncovering systems of injustice in science (Kemmis and McTaggart 2000;
Denzin, Lincoln, and Smith 2008). This choice of orientation could be read
as prescriptive, and this gesture of speaking from an embodied, situated
position risks a charge of “aggression” (Latour 2004). While I am mindful
of Latour’s concerns of “corrosive critique” in STS, I cannot ignore the over-
whelming evidence of incivility and its vile offspring, sexual harassment,
in computing worksites in technoscience. My concern is with discerning
patterns in their cultural “modes of fabrication and . . . stabilizing mecha-
nisms” (Latour 2004, 246).

THE MYTH OF MERITOCRACY

Although women of all classes make up the majority of the US workforce,
they still remain segregated to low-paying, service-oriented professions
(Shriver 2009; Greenberger et al. 2005; Nakano-Glenn 1992; Spaights and
Whitaker 1995). Women workers are the reserve labor force of our cur-
rent capitalist system, the shock absorbent when the system hits an inev-
itable crisis. For example, “employers cut 140,000 jobs in December. . . .
Digging deeper into the data also reveals a shocking gender gap: Women
accounted for all the job losses, while men gained 16,000” (Kurtz 2021).
Extensive scholarship has documented the disproportionate barriers expe-
rienced by underrepresented groups in accessing opportunities in education
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and employment (e.g., Morley and Lugg 2009; Boice 1993; Heckman 1998;
Massey 1990; Reskin, McBrier, and Kmec 1999)." Bias, discrimination, and
harassment targeting women of color, queer people, and white women in
higher education and the workplace takes many different forms, and inter-
disciplinary theories explaining persistent segregation in the US labor mar-
ket abound.

In this chapter, I recapitulate some of this research, specifically theories
that relate cultural structures of power that marginalize and discriminate
against women of color, queer people, and white women. First, however, to
provide context, I begin by introducing and explicating a belief system with
a firm grip on the American imagination. Meritocracy—the belief system
that wealth, employment, and power are fairly distributed on the basis of
hard work and innate abilities—is racism and sexism in modern form (Hing
et al. 2011; Swim et al. 1995; Bonilla-Silva and Forman 2000). Meritocracy
is a discourse that mythologizes the US as a postfeminist, color-blind soci-
ety (Browne and Misra 2003; Bonilla-Silva and Forman 2000; Essed 2001;
Moody 2004; Benokraitis 1998; Swim et al. 19935). By erasing prejudice as a
cause of social inequalities, the ideology of meritocracy attributes the status
of underrepresented group members to individual failings and group mem-
bers’ innate incompetence. Meritocracy can overpower scientists’ powers
of observation, obfuscating discrimination and harassment in professional
settings, which burdens underrepresented group members with the task of
educating their peers on hostile cultural practices and values and convinc-
ing them that their lived experiences are indeed valid (Cech, Blair-Loy, and
Rogers 2018).

In these ways, the ideology of meritocracy serves as a consistent and per-
sistent barrier to building critical mass support for equity in STEM (Posselt
2020). This ideology is deeply embedded in our public consciousness. Its
emphasis on individualism and personal responsibility reflects the political
economic climate in the US, a system that favors the wealthy ruling class
and fervently quells collective organizing. Meritocracy is an individual
framework with which to view science and the labor force more broadly
and serves to mask the uneven distribution of power, resources, and access
in the US. This results in animosity when gender equity efforts challenge
this ideology. Some scientists interpret criticism of power relations in STEM
as an attack on their professional status and the means by which they
acquired it.
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Education and hard work are mythologized as the means by which
anyone can succeed at reaching their goals in the US. This is well epito-
mized by the words of Bill Clinton, who, when asked to define the Ameri-
can Dream, said: “If you work hard and play by the rules, you should be
given the chance to go as far as your God-given ability will take you” (Hing
et al. 2011). However, the fact is that the “income achievement gap”—
differences in standardized test scores and grade point averages—between
children from families in the top 10 percent of the income distribution
and children from families in the bottom 10 percent is growing rapidly:
“The income achievement gap between children from the highest and low-
est income deciles is roughly 30 to 40 percent larger among children born
in 2001 than among those born in 1976” (Edsall 2012). Still, meritocracy
is close to the hearts of some dominant group members in science and
entwined with their beliefs about their abilities, their individual and social
identities, and even the American Dream. The fact is that the mantra of
meritocracy—only the best and the brightest—is a euphemism for “the blessed
and the privileged” (Margolis 2008, 202). It is a justification of inequality,
“a spurious story that people tell to protect themselves from the discomfort
of acknowledging how their behavior and thinking may be part of the very
problem they wish to solve” (Posselt 2020, 4).

The cultural dominance of meritocracy makes the racialized gender gap
in STEM difficult to bridge. The continued reign of males from racially
dominant groups in STEM reflects historical patterns of labor segregation
in the US not yet fully understood. How do we continue reproducing such a
pervasive system of disempowerment? Why are some fields less welcoming
to underrepresented groups than others, and what are the consequences of
these exclusionary institutions and practices? While women have gained
access to higher education, the gains have only challenged segregation hor-
izontally. In other words, gender equality can be declared in broad aggre-
gates measuring representation, but “the stubborn persistence of gender
segregation across fields and subfields of study masks deep gender inequali-
ties rooted in traditional cultural values in US society” (Etzkowitz 2008,
409; Cheryan et al. 2017). Perplexingly, women have made gains in other
male-dominated fields, such as medicine and law (Xie and Shauman 2003).
Furthermore, a striking pattern of segregation within fields of study persists.
For example, when women do enter STEM fields, they disproportionately
choose the life sciences over the physical sciences and engineering (Mann
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and DiPrete 2013). Medical schools graduate 49 percent women while com-
puter science and engineering doctoral programs graduate less than a third
of that number (Misa 2010).

EXPLANATORY MODELS FOR UNDERREPRESENTATION IN STEM

The myth of meritocracy individualizes social problems and denies that
injustice exists in the distribution of access, resources, and opportunities.
This logic allows ample room for essentialist explanations to emerge. For
example, in his keynote at the 2005 Conference on Diversifying the Science
and Engineering Workforce, Larry Summers (2005), the former president
of Harvard University, stated that women’s underrepresentation in STEM
is due to differential aptitude. Summers’s gaffe was a galvanizing moment
for women in STEM fields because it made visible what Pierre Bourdieu
(1989) calls “symbolic violence,” a means by which those in power jus-
tify their dominance and reproduce existing structures of inequality. Sum-
mers is just one in a long line of scholars who invoke biological reasons to
explain women's exclusion from sites of STEM production, thereby natural-
izing patterns of labor segregation and reserving occupations that bequeath
wealth and cultural capital for members of dominant classes (Fine 2010).
Naturalizing the pernicious segregation problem in computing is an effec-
tive way to nullify efforts to change it. This is unjust, given how lucrative
engineering fields are (and computing ones especially), robbing women
and women of color in particular, who are often the top earners in their
immediate families and providers to their extended families, of individual
and generational wealth (Ross, Hazari, and Sadler 2020).

In their 2010 summary report Why So Few?, the American Association
of University Women (AAUW) identifies Summer’s sexist logic, which Ben
Barres (2006) coined as the “Larry Summers Hypothesis,” as one of three
significant reasons for women'’s underrepresentation in STEM:

First, the notion that men are mathematically superior and innately better suited

to STEM fields than women are remains a common belief. . . . A second theme

revolves around girls’ lack of interest in STEM. A third theme involves the STEM

workplace, with issues ranging from work-life balance to bias. (Hill, Corbett, and
Rose 2010, 19)

Ten years later, the Larry Summers Hypothesis still echoes through the
halls of the networked towers, but its progenitors are no longer invited
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speakers but, instead, relegated to manifestos or op-eds. The second theme
in the 2010 AAUW report gained some traction, most notably research on
“ambient belonging” (Cheryan et al. 2009) and work on role incongruity
(Diekman et al. 2010). The third theme—workplace culture—however, has
had the most explanatory power in equity in STEM discourse over the last
10 years, until the resurgence of the #MeToo movement reignited public
outrage on the prevalence of sexual harassment in American society. I will
discuss this shift later in this chapter. Suffice to say, babies and bias were
determined to be main culprits in women’s underrepresentation in STEM
fields and have been the subject of numerous academic studies (Barth et al.
20185; Bystydzienski and Bird 2006; Hill, Corbett, and Rose 2010; Correll,
Benard, and Paik 2007).

Jacob Clark Blickenstaff’s (2005) review of 30 years of literature address-
ing women’s absence from STEM augments the AAUW report with more
explanations; as examples:

girls’ lack of academic preparation for a science major/career; girls’ poor atti-

tude toward science and lack of positive experiences with science; the absence of

female scientists/engineers as role models . . . cultural pressure on girls/women

to conform to traditional gender roles and an inherent masculine worldview in
scientific epistemology. (Blickenstaff 2005, 371-372).

Note that the first two of these explanations are framed to spotlight girls’
deficits. This approach puts the onus on girls and women for not entering
STEM rather than on male scientists’ exclusionary practices and a tendency
for organizations to favor men’s attributes and lifestyles. It also frames
the social problem of occupational segregation as an individual prob-
lem, which indicates the ideological influence of meritocracy. “Fixing the
woman won't fix the problem” (Committee on Science, Engineering, and
Public Policy 1998, 66). Instead, advocates for gender equity in STEM insist
that we fix the scientific system. The deficit approach too often results in
diversity, equity, and inclusion programs in STEM designed to help women
assimilate to cultures formed by predominantly white male practitioners.
This is the wrong approach. Ameliorating women'’s underrepresentation in
STEM means a shift away from the “woman as deficit” model and toward
policy interventions at the institutional level (Bystydzienski and Bird 2006;
Rosser 2012). This shift is happening, and in recent years, equity in STEM
scholarship has seen a proliferation of systems-level critiques that investi-
gate racial and gender inequalities. Equity in STEM scholarship argues that
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sources of inequality originate not only in individual minds but also in
institutional practices, norms, and values (Plaut 2010).

UNEXAMINED BIAS

As the Chilly Climate activism caught on in academic STEM, programmatic
interventions to fix sexism in STEM relied on bias as a conceptual resource
to combat gender segregation. Often called unconscious bias, implicit bias,
or unexamined bias, bias in STEM research has received much attention
both in academia and the US media. Bias is a form of stereotyping that
is often unintentional and automatic and often contradictory to our con-
scious beliefs (Committee on Science, Engineering, and Public Policy 1998).
Research demonstrates that threatening environments fostered through bias
turn underrepresented groups away from majority domains (Chowdhury,
Hoo, and Pasik-Duncan 2007; Valian 1999; Browne and Misra 2003; Adams
et al. 2006; Cohen and Swim 1995), which is a critical reason why diver-
sity eludes many STEM disciplines (Malcom 1999; Trower and Chaitt 2002;
Ginorio 1995). These biases dictate that people from dominant groups, and
white males in particular, inhibit the success of underrepresented scien-
tists and deny scientific communities the talents and perspectives of diverse
members. Bias can be perpetuated by highly educated, self-professed egali-
tarians in the course of making objective decisions. It is not always overt;
nor is it conscious. It is coded in subtle ways to reproduce predictable pat-
terns of structural inequality that privilege dominant groups (Moody 2004).
Though we like to think that scientists are objective and able to impartially
evaluate others’ abilities and potential, it is important we acknowledge this
is a myth (Posselt 2020).

Bias often comes into play in evaluation settings and leads to errone-
ous conclusions, most notably that women scientists and engineers are less
competent than their male peers and less deserving of success, recognition,
and accolades. For example, in a groundbreaking study published in the
Proceedings of the National Academy of Sciences (PNAS), Corrine Moss-Racusin
and her colleagues (2012) found that both female and male science faculty
members harbor bias against female students. The faculty participants were
given application materials from an undergraduate student applying for a
lab manager position. All received the same exact materials, except that half
the participants believed they were reviewing a male applicant’s materials
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and the other half believed they were reviewing a female applicant’s materi-
als. Faculty participants rated the female applicant significantly lower than
the male applicant in terms of competence, hirability, salary offers, and the
faculty members’ willingness to mentor women students.

These findings augment previous research by Rhea Steinpreis, Katie
Anders, and Dawn Ritzke (1999), in which male and female faculty mem-
bers evaluated a curriculum vitae that was randomly assigned a male or a
female name. Both male and female evaluators rated the male applicant
higher in research, teaching, and service experience and were more likely
to hire the male than the female applicant. These two empirical studies
confirm what I heard over and over from participants in this research on
women in high-tech communities: women have to be twice as good as men
to be considered half as competent. While Steinpreis and her colleagues
show that bias plays a role in the faculty hiring process, Moss-Racusin and
her colleagues demonstrate that bias affects women in STEM in the educa-
tional phase of their careers, a critical junction that serves as a launching
pad for further opportunities.

These studies offer indisputable evidence that males pursuing STEM
careers benefit from a presumed competence that gives them unearned
advantages in the world of STEM production. The fact that both female and
male scientists perpetuate sexist bias adversely affecting the career trajecto-
ries of female scientists helps to explain why diversity eludes many STEM
disciplines in academia. Bias further helps to explain why underrepresented
group members with comparable training drop out of STEM fields at greater
rates than engineers from majority groups (Fouad et al. 2017; Seymour and
Hewitt 1997; Bystydzienski and Bird 2006). Nadya Fouad and colleagues
found alarmingly high rates of attrition among women in engineering
fields and that their male colleagues enjoyed 50 percent higher rates of
persistence. The authors concluded that this may indicate women’s pro-
test against the constraints of their subordinated positions within scientific
institutions, voting with their feet, as it were (Fouad et al. 2017). Attrition
has a ripple effect, with consequences for the next generation of schol-
ars and their families. For example, a dearth of women faculty members
adversely affects women students’ persistence, as they have fewer role mod-
els to inspire and guide them (Eppes, Mialnoviv, and Snaborn 2010; Car-
rell, Page, and West 2010; Blickenstaff 2005). A dearth of underrepresented
minority male faculty has negative effects on the persistence of women
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students of color in computing (Domingo et al. 2020). Engineers who iden-
tify as lesbian, gay, bisexual, transgender, queer, intersexed, and asexual
(LBGTQIA) also turn down or step down from opportunities because of
homophobic discrimination and harassment (Nelson et al. 2017).

The trick to being an effective change agent is to examine our biases and
interrupt their application when they have been activated. Initially, this
requires deliberate acts of consciousness-raising, preferably in collective
settings (Carrigan et al. 2021), and then lots of practice. In essence, unex-
amined bias research claims that there are no bad apples—we all have to,
individually and collectively, examine our biases and interrupt them. This
premise undergirds both my past scholarship and collaborative efforts to
intervene programmatically in cultures of computing. I use the bias frame
when I want to meet majority computer scientists and engineers where
they are at, inviting them to take responsibility for interrupting bias in their
particular technical culture.

CULTURE IN STEM

In the 1970s and 1980s, feminist practitioners in STEM fields began to agi-
tate, organize, and speak out against the constraints of their subordinate
status in their workplaces and disciplinary communities. Relying on their
dissonant experiences to inform their analyses of behaviors and social rela-
tions that privileged men and denigrated women'’s capacities and accom-
plishments (Wylie 2012), these activists named “culture” as a factor that
perpetuated systematic gender inequalities. Instead of culture, they used
the term “the chilly climate” (Sandler and Hall 1986). Chilly climate, an eco-
logical metaphor for a significant barrier to desegregating STEM, resembles
what anthropologists define as culture: “the collective behavior patterns,
communication styles, language, beliefs, concepts, values, institutions, stan-
dards, symbols, and other factors unique to a community that are socially
transmitted to individuals and to which individuals are expected to con-
form” (Strike et al. 2003). Culture serves as a mechanism that manufactures
social values and reproduces systems of power favoring the dominant class
(Smith 2005; Bourdieu 1989). Ethnographic studies of culture from this ori-
entation, like this book, seek to question implicit assumptions and behav-
ioral norms adopted as group values in a particular culture. Ethnographers
then interpret the meaning of these values and their role in shaping social
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priorities and practices (Madison 2005). Science is a culture, one forged by
“hundreds of years of active shunning of women,” and to change it to wel-
come women of color, queer women, and white women will require “deep
structural changes in the culture, methods and content of science” (Schiebin-
ger 1999, 11).

A first step toward these institutional changes would be to raise a col-
lective critical consciousness that recognizes how science incubates ideas
within cultural spaces through the subjective standpoints of people and
how its widely disseminated outputs both shape and are shaped by broader
cultural values and power relationships (Franklin 1995). Building on the
shrewd insights of Chilly Climate activists, the “science as culture” argu-
ment is vital to desegregating STEM, particularly highly technical fields
like computing, and challenges the deeply entrenched belief that science is
purely objective and created in meritocratic environments.

In the decades since Chilly Climate activists’ achievement of hermeneu-
tical justice—coining a term to name and define forms of male hostility
toward women (Sandler and Hall 1986)—culture continues to be cited as
a significant factor responsible for the persistent lack of diversity in STEM
(National Academies 2018). Yet cultures in technoscience remain inad-
equately understood and theorized. On the one hand, women of color,
queer people, and white women navigating STEM institutions know all too
well that the institutions for which they work (and the people with whom
they work) tolerate and even encourage inequitable labor relations. Quanti-
tative studies, like those undertaken by Steinpreis, Moss-Racusin, and their
colleagues, demonstrate the prevalence of racial and gender bias in STEM
and the need for cultural change. On the other hand, cultural experts and
qualitative methodologies can be marginalized in interdisciplinary efforts
in science (Viseu 2015; Hackett and Rhoten 2011; Carrigan and Bardini
2021), and collaborations—both theoretical and programmatic—to warm
the climate in STEM workplaces are no exception.

Victoria Plaut (2010, 82), in an attempt to valorize cultural research in
STEM equity efforts, argues that it is important to pay “attention to his-
torically rooted cultural and structural contours of human behavior and
psychological tendencies . . . examining cultural ideas and beliefs preva-
lent in people’s social worlds.” The social and intellectual movement to
end racialized gender discrimination in STEM is an extension of women
organizing to contest a subordinated position in US society. In other words,
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STEM equity efforts are a legacy of feminist activist in the US (hooks 2000).
Dr. Nancy Hopkins, a biology professor at the Massachusetts Institute of
Technology (MIT), is an example of a Chilly Climate scholar whose work
was explicitly feminist. Hopkins and her colleagues gathered proof of a sys-
tematic reproduction of unequal distribution of labor roles and resources
between female and male MIT faculty, and they garnered support to rec-
tify this discrimination and achieve parity. In the course of this activism,
Hopkins saw the value of organizing as women and for women. Soon after
Hopkins and her coauthors published their report, MIT made a public, long-
term commitment to analyzing resource and salary disparities and rectify-
ing institutional and interpersonal gender inequalities at the faculty level
(Rosser 2006). Perhaps inspired by this prestigious institution acknowledg-
ing and attempting to rectify institutional barriers against women in STEM,
the National Science Foundation (NSF) initiated a new awards program
called ADVANCE, with funding to create institutional, rather than indi-
vidual, solutions to the problems of white male overrepresentation in STEM
(Rosser 2006). In its call for proposals, the NSF encouraged this institutional
transformation approach because women’s underrepresentation in STEM
is often a “systematic consequence of academic culture” (Rosser 2006, 70).

Even though feminism was integral to spotlighting culture as a signifi-
cant barrier to just relations in science, Londa Schiebinger (2008) argues
that feminist epistemologies and interventions have been mainstreamed
into STEM and its frameworks, methods, and theories with little to no credit.
I agree that even today, with some stellar exceptions, there is reluctance in
gender equity studies to orient around feminist scholarship. Perhaps if inter-
ventions to recruit, retain, and advance women in STEM are perceived as
overtly feminist, those advances may very well be scorned or ignored by fac-
ulty and administrators (Frehill 2007). In this way, feminism remains a spec-
ter in equity in STEM research, and risk aversion plays a role. Gender equity
scholars concerned with justice in STEM must ask how much programmatic
planning and knowledge production is constrained by peers’ resistance and
the threat of retribution. These fears are valid but can result in too much
emphasis on “the individual processes of stereotyping and prejudice, which
are less successful in changing these habits than lessons that highlight the
systematic nature” of cultural oppressions (Plaut 2010, 83).

Relegating feminism to the sidelines of diversity in STEM scholarship and
intervention strategies is akin to respecting the decision of LGBTQIA people
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to remain in the closet. It minimizes the risk of exclusion and other forms of
violence to marginalized community members who are already vulnerable.
However, the most promising efforts and ideas in equity in STEM research
come from explicitly feminist centers like the Research Institute for Femi-
nist Engineering at Purdue University and the Michelle R. Clayman Insti-
tute for Gender Research at Stanford University (Pawley 2011; Schiebinger
2008). Research on culture in engineering fields has grown out of feminist
analyses of engineering education (Margolis and Fisher 2003; Godfrey and
Parker 2010; Burack and Franks 2004; Pawley 2011). Since this scholarship
is part of the legacy of Chilly Climate activism, it is no coincidence that
it is some of the first STEM literature to investigate culture using qualita-
tive methods that are uniquely suited to explore norms, values, symbols,
and the lived experiences of group members from a range of standpoints
(National Academies 2022).

SPOTLIGHTING DOMINANT GROUP CULTURE
One way to better understand inequities in STEM is to spotlight dominant
group culture in these workplaces. For example, social scientists have iden-
tified male-dominant practices specific to computing, including jockeying
for superior status, public criticism, impersonal communications, and com-
petitive behaviors, especially in the classroom (Barker and Garvin-Doxas
2002, 2004; Margolis 2008; Margolis and Fisher 2003). Social psychology
research finds that women are not drawn to computing because they do
not fit the stereotypical norm of a male computer scientist (Cheryan et al.
2009). In an interview with the New York Times, Sapna Cheryan describes
the stereotypical geek as “male, skinny, no social life, eats junk food, plays
video games and likes science fiction” (Cain-Miller 2010, 2). Others note
that underrepresented groups in STEM tend to be viewed as likable or com-
petent but not both (Barnett and Rivers 2004). Just the fact of being a solo
underrepresented group member in a white, male-dominated organization
can create feelings of isolation that play a role in underrepresented group
members’ attrition from STEM disciplines (Greenwald and Banaji 1995;
Nora and Cabrera 1996; Pewewardy and Frey 2002; Potter and Rosser 1992;
Roos and Reskin 1984; Rosser 1995, 1998).

The stress of struggling to belong, in combination with discriminatory
practices, lack of money and collegiality, slower promotions, and lower ten-
ure rates, begins to explain the barriers to women’s advancement in academic
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STEM fields (Valian 1999, 220). Dissatisfaction with working conditions sig-
nificantly influences women faculty’s decisions to leave their institution
(Committee on Science, Engineering, and Public Policy 2007). For example,
women engineers make 90 cents for every dollar earned by their male col-
leagues (Society of Women Engineers 2021). White men are seen as the most
qualified scientists and leaders, the most worthy of high salaries, and much
more competent than other groups (Moss-Racusin et al. 2012). Women of
color in STEM graduate programs found dominant group members’ bias,
microaggressions, and everyday racist slights, which revel in and reinforce
white male superiority in technical matters, far more challenging than struc-
tural barriers (Ong et al. 2011).

THE CULTURAL IDENTITY OF ENGINEERS

Feminist cultural studies of science—an orientation that hails from a range
of disciplines, including cultural anthropology, literary studies of science,
STS, and studies of visual cultures (McNeil 2007)—needs to be in collabora-
tion and conversation with equity in STEM scholarship. In order to locate
my own research in these discourses, I draw attention to an issue that plays
a key role in my project as a whole: the cultural identity of engineers. This
focus also allows me to elucidate a methodological divide that must be
acknowledged and debated if scientists and cultural feminists seeking diver-
sity in STEM are to work together effectively. Efforts to sunder masculinity
from the engineering identity must consider how the two were fused in the
first place in order to better understand the legacies we have inherited in
the current socioeconomic moment in which engineers labor today.

In their study, Cynthia Burack and Suzanne Franks (2004) discovered that
dominant group members in engineering feel threatened by diversity efforts
and defend their group identity in gendered interactions and discourses. To
demonstrate a range of skills in a discipline that is not well understood by
the general public, engineers point out that they “use two quite different
kinds of skills: ‘hard’ and ‘soft.”” Hard skills are “technical, mathematical and
scientific; soft skills are interpersonal and communicative . . . their mean-
ings are understood and shared, though left unspoken, by the community”
(Burack and Franks 2004, 84). “Hard” also refers to “difficult,” with the
implicit assumption embedded in this linguistic framing that “soft” skills
are really “easy” (Burack and Franks 2004). This reflects a sense of superior-
ity among engineers, who believe they are smarter than their non-STEM
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peers (Carrigan and Bardini 2021; Burack and Franks 2004). The power of
language and its ability to create inequality, bias, or exclusivity becomes
apparent as unconscious understandings of “hard” and “soft” reflect gen-
dered meanings. In engineering, rigor and “hardness” are glorified as are
“performances of masculinity and assertions of male power” with phal-
lic connotations (Riley 2017, 253). The double entendre of terms used to
describe technical competence, or lack thereof—hard/soft and rigorous/
easy—demonstrate how the ideological value system in STEM is a fusion of
dominant norms governing both identity and epistemology.

These common forms of language, often used by engineers to tell stories
of their profession, disadvantage certain groups along intersecting vectors of
race and gender. For example, women of color are perceived as less com-
petent than their white male peers and lack mentorship and encourage-
ment (National Academies 2022; Ong et al. 2011; Espinosa 2011). Similarly,
the technical/social divide that privileges technical skills and codifies them
as masculine poses social challenges for women and LGBTQIA students in
STEM (Cech and Waidzunas 2011).

Having worked with technoscientists closely for over 15 years, I can
attest computer scientists and engineers generally agree that they have
overarching characteristics that define them as a group. Jane Jorgenson
(2002) refers to this phenomenon as “engineering identity,” and Erin Cech
(2005) refers to it as “engineering schemas.” Broadly speaking, the engi-
neering identity can be characterized as someone who enjoys and excels at
problem-solving and getting one right answer (Chachra 2012). In a facili-
tated workshop, my colleague at the University of Washington ADVANCE
Center for Institutional Change (UW ADVANCE) asked a large group of
tenured engineering faculty members to name the top characteristics of
engineers. Their answers included someone who is (in order of frequency)
analytical; problem-solver; smart; designer/developer/builder; creative; log-
ical; and visionary/innovative.

These characteristics may be idealistic or realistic; most likely, they are
a combination of both. Regardless, they shape the evaluation criteria and
culture of engineering fields, and this affects women engineers differently
than their male colleagues. The long hours and laser focus of STEM fields
operate to fit white male lives within the capitalist organization of labor,
one in which bourgeois white men display their dominant position not only
with unequal access to lucrative “hard skills” jobs but with stay-at-home
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wives caring for the household and children. Within the context of capi-
talist patriarchy, men’s careers will fare better than their female peers who
do not have the same access to free labor in their homes. The architecture
of these modern patterns of labor segregation can be traced back to the
Victorian era where, in white middle-class English society, domestic work
became a sign of drudgery incompatible with class-climbing aspirations
(Anne McClintock as cited in Lewis and Mills 2003). A white middle-class
woman'’s vocation was not knowledge production but to make invisible
domestic labor—the work of cleaning, cooking, and tending a home. Her
labor promoted the prestige of male buying power without sullying it with
evidence of female labor and, in the process, devaluated women’s labor
value and transformed wives’ labor power into their husband’s political
power (McClintock as cited in Lewis and Mills 2003).

The historical dimensions of engineers’ cultural identity helps to explain
how everyday practices of exclusion are deeply woven into not only the
group identity of individual members but also the class status of the field as
a whole. A man’s prowess with a machine is a source of pride, and tinker-
ing is a form of male middle-class bonding in the US (Oldenziel 1999). The
relationship between masculinity and machinery in the nineteenth and
twentieth centuries is a symptom of a long-term cultural alliance between
science and mechanistic paradigm. The core values of the Western world
are a systematic objectification and mechanization of the human body
and domination over nature (Merchant 1980). At the turn of the twentieth
century, both elite engineers and those on the shop floor conspired to keep
women out of the profession to “keep alive the promise, often unfulfilled,
that upward mobility was still a viable option for middle-class men” (Old-
enziel 1999, 43). The precarious position that engineers hold within the
hierarchy of political economic organization, in a space between capital
and labor, has shaped the collective identity of engineers and the defin-
ing characteristics of competency in this arena. In the professional culture
of engineering, stereotypes about the social identity of group members
are co-constructed with qualities and characteristics of competence (Cech
and Waidzunas 2011). The confident, even peremptory, white male is the
typical icon of scientific and technical competence (Carrigan 2018; Ong
2005). Ideologically, technology is canonized as the savior of the masses,
and upper-middle-class white men have the privilege of interpreting and
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integrating this transformative force into society. These dominant group
members go further to assert that their expert knowledge can be applied
universally (Harding 2004). This posturing is what Maria Lugones (1989)
calls “arrogant perception,” being at ease in the world without challeng-
ing oneself or one’s social position. Only dominant group members would
assume that their knowledge claims should be applicable to all (Hard-
ing 2004). The role of hero that the engineer plays in our culture has not
changed, but the identity of this hero has shifted from one who conquers
the wild west frontier with dams, mechanical engines, mass agriculture,
and (sub)urban planning to the stereotypical nerd who is a postindustrial
hero storming the virtual frontier of cyberspace.

Women who do enter these domains are often coerced to perform the
masculine ideals of engineering in order to be accepted as “one of the guys”
(Carrigan 2018; Hacker et al. 1990; Faulkner 2000b). Some women navigate
this pressure by denying any gender differences in both the scholarship
and cultures of their fields. However, we must be careful not to naturalize
social identities that make women choose between a gender identity and
an engineering identity (Jorgenson 2002). Wendy Faulkner (2000b) recom-
mends “pluralism” of style and identities, opening our minds and thinking
beyond two popular themes—that women must act like men to succeed or
that they must be different from men, which is a fixed identity difference.
The fact is that when engineers hold high status in an organization, they
dominate norms and exercise power that reaffirms a particular kind of mas-
culinity, one that also reinforces class inequalities by affirming technical
prowess and denigrating other kinds of work (Faulkner 2000b). Pluralism
is an excellent orientation with which to frame ethnographic method-
ologies when studying cultures of STEM because it gives participants the
opportunity to possess and perform multiple identities. For example, being
perceived as a woman of color and a scientist is a complex and daunting
negotiation of performance, social identity, and professional confidence,
and female scientists of color operationalize multiple identities as a strategy
of persistence (Ong 2005). To suss out the factors related to women'’s low
participation in STEM fields, however, it is important to discuss dimensions
of race, gender, and class identities within the context of a dominant engi-
neering identity, cultivated and enacted to affirm a homosocial community
of powerful professionals.
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FEMINIST SCIENCE AND TECHNOLOGY STUDIES

Equity in STEM is well augmented with feminist STS. Feminist scholars of
STS uncover historical and cultural foundations underpinning how and why
modern technology is coded as the domain of white males (Harding 2004,
2006; Wyer 2009; McNeil 2007; Oldenziel 1999; Forsythe and Hess 2001;
Harding 1991; Wajcman 2009, 1991; Hacker 1981; Franklin 1995; Faulkner
2000a; Riley 2014; Barker, Garvin-Doxas, and Roberts 2005; Suchman 2012;
Lerman, Oldenziel, and Mohun 2003; Lohan 2000; Lie 1995, 1997; Fre-
hill et al. 2009; Faulkner 2001; Margolis and Fischer 2003; Margolis 2008;
Rosser 2004; Henwood 1996; Mayberry 1998; Kelly 1985). Feminist anthro-
pologists have been prominent in this field of science studies, extending
kinship studies to critique the cultural impact of new reproductive tech-
nologies and the ways in which women and our bodies are objectified and
controlled (Rapp 1979; Davis-Floyd 1992; Martin 1994; Ginsburg and Rapp
1995).

A main vein of difference in feminist STS literature, as compared to
equity in STEM literature, is an explicitly feminist stance that is reflected
in different methodologies and arguments for problems and solutions to
labor segregation in science. Also, feminist STS research expands the con-
versation beyond numbers—an important element, but one that needs to
be placed in cultural contexts and historical legacies of systematic injustices
(Malcom 2019; Harding 1986, 2008; Rossiter 1998). These injustices are the
root causes of the lack of diversity and inclusion in STEM (Malcom 2011).
Framing the low numbers of historically underrepresented group members
in STEM as inequality and injustice is a political stance, one that allows for
an intersectional critique of culture in STEM and the possibility of enacting
transformational change in the halls of technical knowledge and power.
Further, feminist STS asks: “How can the core epistemological presumptions
of science be maintained when empiricism cannot recognize its own failures
within the actual practice of science” (Grassie 1996, 286)? In other words,
feminist STS destabilizes normative understandings of what constitutes
the practices, inquiries, epistemologies, methodologies, cultural meanings,
and applications of technoscience. Because of their interdisciplinary and
critical approaches, scholars in feminist STS articulate an alternative yet
comprehensive understanding of the social identities of technoscientists
and the cultural production of technology (Reid and Traweek, 2000). Since
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Donna Haraway’s seminal intervention into probing the boundary between
nature/culture (Haraway 1991), feminist STS has made many contribu-
tions to interrogating its epistemic and socially constructed grounds. The
historical, cultural roots of positivist science are often masked and obfus-
cated (Franklin 1995; Traweek 1988; Bauer 1990). Although technology is a
political activity in which women and men of various standpoints engage
(e.g., by using cell phones), a small minority of the population decides what
gets made and toward what end.

The study of culture in technoscience can be considered problematic
given that scientific inquiry is often assumed to occur in a cultural vacuum—
a “culture of no culture” (Traweek 1988, 162). Feminist STS scholars in
particular argue otherwise, noting that objectivity is a cultural value in
STEM and evolved out of scientific practices performed almost exclusively
by white males (Haraway 1991; Harding 1986; Franklin 1995; Campbell
2009). Schiebinger (2008) argues further that many cultural practices in
the sciences developed in opposition to women's participation. Therefore,
naturalizing the epistemic knowledge of some and discrediting others for
the purpose of reproducing institutional, historical inequalities must be rig-
orously scrutinized and combated (Collins 2000; Reid and Traweek 2000;
Hess 2007).

This is why some STS scholars interrogate the production, distribution,
and consumption of technoscientific knowledge as ethico-political pro-
cesses (Puig de la Bellacasa 2011; Sismondo 2010). However, arguing that
science is culturally contextualized and formed by unjust social norms
strikes at the heart of the popular belief that scientific endeavors are sepa-
rate from society (Nader 1996). Epistemological commitments of a moral
and ethical nature in feminist STS are strongly resisted by both scientists
and STS scholars alike because they do not want their allegiance to empiri-
cism and achievements in this intellectual tradition to be criticized. “They
find it intolerable to be positioned by feminist transformations of regulative
ideals as less than fully ethically admirable” (Bauchspies and Puig de la Bel-
lacasa 2009, 338). Thus, while STS as a field is becoming more comfortable
with “scholarship that critically addresses the methods and practices that
maintain oppressions within technoscience,” mainstream STS scholars too
often either resist critical scholarship or relegate it to the footnotes, especially
work from a feminist orientation (Bauchspies and Puig de la Bellacasa 2009).
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SEXUAL HARASSMENT

In the decades in between Chilly Climate activism and recent calls to
action to fight sexual harassment in STEM, feminism, culture, and empiri-
cism have been at the forefronts of debates led by scholars alarmed by vio-
lence in STEM. “Correcting biases drew attention to deeper, more pervasive
problems” (Wylie 2012, 54), like women'’s subordinated position in broader
society, structural racism, identity-based harassment in science, and the
colonizing dimensions of objectivity in Western science—the hubristic
“god trick,” an infinite view from nowhere (Haraway 1988, 581). While
unexamined bias is extremely important to catalyzing a critical mass of
scientists and engineers to understand and interrupt barriers to desegre-
gating their fields, we continue to reckon with this violence in both the
STEM workforce and the fields’ ties to militarism, capitalism, colonialism,
and white male supremacy in broader society. An ethos of care, however,
requires that praxis interrogating sexism in STEM to reckon with the harms
and effects of gender and sexual harassment, both of which are, unfortu-
nately, all too pervasive in academic science, technology and engineering
fields (National Academies 2018).

Thanks to Anita Hill and the groundswell of feminist activism in the
1990s, sexual harassment has entered into US mainstream consciousness
and public policy. Now, over 30 years later, gender and sexual harassment
are being explicitly spotlighted and discussed in gender equity circles in
STEM.? For example, a consensus study on Sexual Harassment of Women: Cli-
mate, Culture, and Consequences in Academic Sciences, Engineering, and Medicine
called for cultural change in higher education to combat sexual harassment
in STEM fields (National Academies 2018). Scientists and science policy-
makers are responding to this growing visibility of sexual harassment with
decreasing tolerance for its effects and perpetrators.

Sexual harassment in science is multifaceted. Its enactment and toler-
ance are predicated on epistemological assumptions (rooted in institu-
tional relations of gender and race) about who is a competent knowledge
producer and who is not and whose bounds of privacy and autonomy are
respected and whose are transgressed. These assumptions are generated in
a social matrix of structures of meaning and patterns of power and disem-
powerment along vectors of race, gender, and sexuality. In Cracking the Bro
Code, 1 am forging a path for moving forward at this critical juncture in
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research on broadening participation in STEM fields, arguing that sexual
and gender harassment are significant reasons why some disciplines, like
computer science and engineering, remain stubbornly segregated. This
book is part of the lineage of anthropologists leading the groundbreaking
study of sexual harassment in STEM (Howell 1988, 1990; Sharp and Kremer
2006; Nelson et al. 2017; Clancy et al. 2014, 2017). My perspective straddles
anthropology and STS and the knowledge that I have gained working in
interdisciplinary and cross-race collaborations to combat segregation and
identity-based harassment in STEM. Ultimately, my vision is achieving the
widespread adoption of gender harassment policies in academic STEM and
enacting effective interventions that put a stop to this form of identity-
based violence.

Sexual harassment takes three forms: unwelcome sexual attention; coer-
cion, a sexual quid pro quo whereby professional advancement requires
sex; and gender harassment (National Academies 2018). Gender harass-
ment refers to disparaging conduct not intended to elicit sex. Instead, it
is verbal, physical, and symbolic behaviors that convey hostile and exclu-
sionary attitudes toward women. Examples of gender harassment include
anti-female jokes, comments that women do not belong in computing or
management, and crude terms of address that denigrate women. Gender
harassment communicates hostility that is devoid of sexual interest but
aims to insult and reject women (Leskinen, Cortina, and Kabat 2011).

Sexual harassment studies commonly rely on surveys and laboratory
experiments to estimate “prevalence and determine correlates, anteced-
ents, outcomes, and factors that attenuate or amplify outcomes from sexual
harassment” (National Academies 2018, 30). Qualitative studies serve as
complements to statistical ones because they are able to learn about minori-
tized members of scientific workplaces and offer intersectional insights into
complex phenomena, the contexts in which they occur, and their conse-
quences (National Academies 2022; Cho, Crenshaw, and McCall 2013). In
this book, I am committed to moving beyond describing to problematizing a
workplace culture that tolerates and “black boxes” the systemic problem of
sexual harassment that reproduces oppressive relations in technoscience.

Sexual harassment rates in academic institutions (58 percent) are sec-
ond only to the military (69 percent) when compared with industry, and
the government (Ilies et al. 2003). The National Academies (2018) consen-
sus study report makes important contributions to begin to address sexual
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harassment in academic STEM. The authors framed the problem not as an
individual or interpersonal one but rather a cultural one. They go further to
say that there are four elements unique to academic science, engineering,
and medicine workplaces that make them more likely to tolerate sexually
harassment, including

1) male overrepresentation;

2) hierarchies of power concentrated into the hands of a few individuals;
3) ineffective policies and procedures that perform concern for sexual harass-
ment but hold zero consequence for noncompliance; and

4) lack of educated leadership being held accountable for preventing sexual
harassment. (National Academies 2018)

This roadmap to potential interventions implores further research into cul-
tures of STEM and their tolerance level for sexual harassment. While there
is an abundance of research on unconscious bias in STEM, more research
is sorely needed on the lived experiences of sexual harassment and how
these experiences are either different or similar across racial identities and
disciplines in STEM. Finally, we need to know more about what cultural
attributes contribute the most to workplace environments that protect and
even reward harassers.

The stakes of this issue are high—first, because the violence is so prev-
alent and second, because the effects of sexual harassment differentially
affect highly marginalized women in STEM. For example, a groundbreaking
study on fieldwork-based scientists found that 72 percent of their female
respondents had been the target of gender harassment and 26 percent had
survived sexual assault during the course of fieldwork, most often perpe-
trated by senior males on the research team (Clancy et al. 2014). A follow-
up study by Kathryn Clancy and colleagues found that women of color
scientists are targeted at higher rates than white female peers (Clancy et al.
2017). These findings support other scholarship on sexual harassment that
the experiences of women of color in the US workplace differ from those of
white women (Berdahl and Moore 2006; Buchanan, Settles, and Langhout
2007; Buchanan and Fitzgerald 2008; McGee and Bentley 2017; Raver and
Nishii 2010; Richardson and Taylor 2009). Experiences of racial and gen-
der discrimination also differ among Black, Hispanic, and Asian American
women (Mohr and Purdie-Vaughns 2015). The manner in which race is
gendered plays a significant role in a cultural matrix of power relations. For
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example, gendered racial stereotypes shape how “women in technical posi-
tions manage their gender and sexuality” (Alfrey and Twine 2017, 30-31).
Furthermore, queer women experience higher rates of sexual harassment
than their heterosexual peers (Rabelo and Cortina 2014).

Sexual harassment persists because it is tolerated through culturally nor-
malized, daily acts of ignoring rather than mere ignorance (Quinn 2002).
What we know so far about sexual harassment in STEM comes from a few
rigorous descriptive studies and inductive hypothesizing by STEM edu-
cation experts on findings from decades of sexual harassment research
on workplaces outside academic STEM. Drawing on a knowledge politics
informed by a de-colonial feminist STS, Cracking the Bro Code aims to make
sense of the enactments and tolerance of sexual harassment in some of the
most powerful laboratories and worksites in the world. Demanding an end
to harassment in technoscience has a distinct advantage over a singular
approach of combating bias in that sexual harassment is explicitly prohib-
ited in government, university policies, and many professional societies in
technoscience. Sexual harassment is a cultural phenomenon. To study it
properly requires appropriate methods for studying culture—namely, quali-
tative methods.

A robust theory on sexual harassment in STEM is both timely and
needed. We must more comprehensively understand not only the expe-
riences of being sexually harassed but also the cultural phenomena that
reproduce this violence in order to enact “effective, intersectional inter-
ventions, prevention strategies, and response models that are centered on
the perspectives and needs of those who experience identity-based harass-
ment” (Herbers, Metcalf, and Williams 2019, 4). In later chapters, I analyze
my data intersectionally, looking to how women of color, queer women,
and gender nonconforming people are disproportionately targeted by gen-
der and sexual harassment (Clancy et al. 2017; Rabelo and Cortina 2014)
and how this targeting then negatively affects their career, health, and
persistence.

How might framing sexual harassment as a matter of care (Puig de la Bel-
lacasa 2011) foster greater collegiality in technoscience and to what broader
effects? In studying the traumatic effects and serial patterns of predation in
science, how can one not only take care not to speak “for” others but also
ensure that no further harm will come to research participants? In other
words, how do I ensure that this research triggers no retributive responses
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toward those who are already targets of sexual harassment and discrimina-
tion in science?

CONCLUSION: TRANSFORMING GENDERED INSTITUTIONS

Caring about bias, discrimination, and harassment can illuminate work-
place cultures that, through preferential treatment, support the persistence
of some but not all members. Spurious forms of resistance to desegregation—
bias, discrimination, and harassment—have too long been tolerated, espe-
cially in computing science and engineering workplaces, labs, classrooms,
and professional society meetings. We must develop pathways of resistance
where the people who produce computer technology are not just free of
harassment and discrimination but also free to trouble the institutions they
work for, to agitate not just for reform of exclusionary practices but for a
transformation in how technology is produced, toward what ends, and for
whose benefit. The end goal is not simply the vague concept of “inclusion”
but rather that all have a voice at the table—one that is heard, respected,
and supported. Further, the weight of responsibility should not fall on
those targeted by bias, discrimination, and harassment to introduce and
lead difficult conversations about the social dimensions of STEM produc-
tion (e.g., racism, sexism, homophobia, and classism).

Too often, in their efforts to convince the public of the importance of
diversifying STEM fields, STEM scientists argue that their fields are “critical
to the national economy and America’s global competitiveness,” yet they
leave these institutions unexamined (Hill, Corbett, and Rose 2010, 1). Com-
monly held reasons for equity interventions in STEM must be destabilized
to reframe the exclusion of women and scholars of color from laboratories,
faculty ranks, and boardrooms as a broader historical project of disposses-
sion, the solutions to which require more than an “add and stir” approach
to combating underrepresentation and carefully defined conceptualization
of similarities and differences between discrimination and harassment.

I grounded this chapter’s analysis in feminist STS methodological com-
mitments to “matters of care” because I hope equity in STEM scholarship
going forward will build on the 2018 National Academies report and inform
activities and scholarship with an explicitly political stance against the tol-
erance and reproduction of harassment in STEM fields. My call to augment
critiques of bias and discrimination with sexual and gender harassment in
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academic STEM has raised questions about the differences between discrim-
ination and harassment. While on the same continuum, the differences
between these forms of social violence are a matter of scale. Discrimination
is prejudice and ill treatment that stems from stereotypes that operate at
the level of culture. It shapes behavior and policies that lead to disparate
outcomes and chilly climates (Carr et al. 2000).

The term “harassment” traditionally has meant to exhaust and fatigue. It
comes from the French word harer, “to set a dog on” (Procter 1984). Gender
harassment occurs at the level of individual and interpersonal interactions
in academic workplaces and is intended to both dehumanize women and
denigrate our capacity as knowers. Sexual harassment involves unwelcome
sexual advances and coercion to engage in sexual activity. Such harassment
erodes collegiality in sites of STEM knowledge production and unjustly
exhausts and fatigues women in academic workplaces. Though I argue
that we need to understand the differences between sexual and gender
harassment, their effects on disadvantaged group members of science are,
unfortunately, remarkably similar. For example, a study of women in male-
dominated fields found that nine out of ten women who were harassed
experienced no sexual advances but suffered adverse effects on their health
and career similar to those who were sexually harassed (Leskinen, Cortina,
and Kabat 2011).

In the following chapters, I aim to answer these questions by probing
ideological, material, and cultural practices of high-tech workers, synthe-
sizing scholarship in equity in STEM and feminist STS, and paying close
attention to how women and their allies within STEM fields can collaborate
to enact institutional transformation. Much important knowledge about
the structural, organizational, and interpersonal barriers to women'’s suc-
cess and advancement in STEM fields has been generated by female STEM
practitioners (Bystydzienski and Bird 2006). However, advocates for gender
equity in STEM make claims about culture, the exploration and verification
of which will require greater collaboration and cooperation between them
and feminist STS social scientists. On-the-ground emic perspectives are
important because they privilege the experiences and unique positionali-
ties of people who are participating in the epistemic and cultural practices
of STEM fields. However, if institutional transformation is the end goal,
then incorporating outsiders’ perspectives on the cultures of STEM (e.g.,
those of social science researchers) will continue to be helpful to attend to
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silences, misinterpretations, and lacunae of knowledge that have yet to be
uncovered. For example, my feminist analysis of cultural norms in com-
puting reveals that the white male standpoint in STEM fields is so deeply
embedded, not only in norms and workplace culture but also in the positiv-
ist tradition of Western science, that performances of masculinity are taken
for granted. Women technical professionals must navigate these unspoken
norms and values. As I discuss in chapter 5, women in computing find this
navigation to be an exhausting exercise of filtering out their lived experi-
ences so as not to disrupt how the dominant class defines the social identity
behaviors of engineers, the problems worth solving, and the methods that
have validity.

Equity in STEM scientists and feminist STS scholars alike are engaged in
the struggle to transform exclusion in STEM. This is a political demand, and
resources and ideological shifts are required to satisfy this demand. Femi-
nism in science requires political engagement, like Nancy Hopkin'’s efforts
at institutional transformation, and ideological work, like Wendy Faulkner’s
call for pluralism in the cultural identity of engineers in order to break
the ideological bind between engineering identity and gender identity. For
many readers, this work requires interrogating the different methodological
approaches to feminist interventions. For some who are persisting in tech-
noscience, better inclusion practices are sufficient to transform the tech
industry. Conversely, within projects aimed at overhauling how the indus-
try operates within other structures of power, like the state and racial capi-
talism, radical labor organizing is the only path forward. Together, feminist
labor activism can coexist with those amplifying the lived experiences of
pioneering women in STEM to disrupt the “arrogant perception” (Lugones
1989) that universalizes a singular identity of a computer scientist or engi-
neer and a singular definition of competency to reproduce dominant class
rule in STEM.
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3 CONTRADICTIONS OF CARE:
ALTRUISTIC ASPIRATIONS
AND REPRODUCTIVE POLITICS
IN COMPUTING

Talented girls and women are wondering: What are the social contributions
of computer science and engineering? Some conclude it is a field detached
from communal and civil engagement and lacking moral purpose. This can
lead these high performers to choose to invest their talent in other fields.
In other words, computing’s contribution to humans and society is not
clear, despite the fortune that computing bosses have spent promoting a
myth that computers are a critical means “to renew participatory democ-
racy” (Dean 2009, 36). Worse, the workplace culture in the technological
fields often contradicts the munificent claims from Big Tech leaders that
computers and algorithmic systems are best positioned to solve the world’s
most complex social ills. How can this claim be credible when computing
departments and workplaces fail, year after year, to solve the participation
and harassment problems in their own backyards?

In this chapter, I argue four points. First, fixating on possible benefits
that computing bosses may offer society perpetuates a fantasy that distracts
from the harms caused to women of color and other historically disenfran-
chised scientists in the computing workforce. Second, these harms are pen-
alties meted out by dominant groups as payment for daring to transgress
labor norms in the neoliberal economy, a market dependent on stereotypes
and a scientific worldview that hews to Cartesian schisms between mind
and body, the social and the technical. Third, this technocratic fantasy
merges with positivist fervor in a moment of soaring inequities to produce
a discrete form of patriarchy that, much like its antecedents, nonetheless
relies on vast volumes of exploited, unremunerated labor. Finally, the way
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to untangle this knot of synergistic structures of domination is by paying
attention to the altruism of my participants.

We know that altruistic aspirations play a role in the underrepresenta-
tion of women in computing (Carlone and Johnson 2007; Diekman et al.
2010; Cuny and Aspray 2001; Margolis, Fisher, and Miller 2000; Carrigan
2017). Many nonbinary and women tech workers who persist in these
careers yearn to use their technical skills in service of social change in their
workplaces, communities, and the world at large. In this chapter, I reimag-
ine segregation and sexism in high-tech as a reproductive justice issue. I
argue that nonbinary and women tech workers, regardless of race, sexual-
ity, or parenthood status, must grapple with three intersecting phenom-
ena: a culture of overwork; preconceived notions of gender that permeate
computing culture; and finally, a contradiction of care between their own
values and aspirations and those of their bosses. Big Tech talks a big game
about its socially revolutionary impact, but my participants felt thwarted
when trying to use their technical skills to serve others.

This contradiction of care between the public welfare aspirations of
some technologists and their bosses is a promising site for collective action
in Big Tech. I frame the oppositional consciousness of historically disen-
franchised technologists as a contradiction of care, whereby some workers
who yearn to contribute to the reproduction of society’s collective well-
being—to further the public welfare—confront Big Tech’s bottom line objec-
tives. This contradiction of care in computing workspaces takes place in the
larger context of digital capitalism, which demands the individuation of
workers and the privatization of social systems of support—the infrastruc-
tures of public welfare—so that people are expected to provide for them-
selves and any dependents via the patriarchal family (Brown 2019). Not
only does Big Tech fail to live up to its widely publicized altruism, but it
tries to conceal its social harms (Nafus 2018; Benjamin 2019; Noble 2018;
Carrigan, Green, and Rahman-Davies 2021). These transgressions account
not only for why the field of computing remains segregated, but they also
reveal how the field contributes to right-wing economic politics that dis-
enfranchises and impoverishes communities of color and women who are
economically independent.

Mediating these contradictions of care can catalyze an oppositional con-
sciousness that could transform individual tech workers into resistant and


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


CONTRADICTIONS OF CARE 59

collective subjects (Hartsock 1998; Sandoval 2000). To do so, I propose that
we take seriously the public welfare aspirations of technologists who are
historically disenfranchised from high-tech and organize around them in
order to hold computing merchants accountable to the public. Antiquated
gender stereotypes in tech workspaces are a symptom of neoliberal poli-
tics driving computing corporations and orchestrating the redistribution
of wealth upward, consolidating it into fewer hands and constraining
access to networks of computing architecture to an elite few from majority
groups. To understand how these forces operate at a global scale, we must
first understand the particulars of the contradictions of care and reproduc-
tive politics in the workspaces of computer science and engineering. This
demand for reproductive justice in digital capitalism needs amplification if
workers worldwide hope to galvanize the political force needed to level the
economic playing field and redistribute the fruits of the Age of Information
more fairly.

YEARNING TO GIVE BACK

What is the benefit of all this? There’s no social impact. I'm just helping to make
[the corporation] money. Helping the customer is not enough, because it’s all
about the bottom line—only [the corporation] benefits. ... I believe in the
importance of giving back. It’s a huge part of my story.

Olivia, an African American mid-career professional, left her job as a soft-
ware engineer at a renowned Fortune 50 tech company because she “yearned
to give back.” This painful contradiction of care was a significant theme in
many of my participants’ stories. Olivia questioned how she was benefiting
society and if the computing commodities she helped create were even ben-
efiting customers. Because Olivia yearned to make social contributions but
did not have the opportunity to do so as a software engineer in industry,
she returned to university to earn a doctorate in human computer interac-
tion (HCI), a subfield in computer science and engineering that integrates
the social and technical aspects of computing. By switching from software
engineering to HCI, Olivia persisted in the computing field while reconcil-
ing her work with her “altruistic identity,” which Heidi Carlone and Angela
Johnson (2007, 1199) define as women of color who use “science in direct
service of humanity.” Science in service of others is a form of collective care,
a way to give back to others and find meaning in one’s work.
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Some people in this study felt frustrated in their attempts to combine
their computer science identity with an altruistic identity because the field
lacks a reputation for altruism. For example, Lynn, a white software devel-
oper at a high-tech corporation, said she is anxious that her occupation is
not recognized as one that contributes to the social good.

LYNN: In the field of medicine you can say, “I'm working on a cure for
cancer,” or “I'm helping people,” and people might not know the details,
they might not know the science behind it, but they understand the goal.

COLEEN: Right, right. Which is . . . ?

LYNN: Some kind of social good, or leaving the world a better place . . .

Perhaps this desire for one’s social contribution to be recognized is why a sig-
nificant number of participants in this study saw the biomedical field as a
viable avenue by which to contribute to the social good. Biomedicine in the
US has “evolved out of tradition of service to suffering humanity” (Loustau-
nau and Sobo 1997, 126) and thus may be at an advantage for attracting
people who yearn to use their skills in service of the higher good. For exam-
ple, Sylvia, an African American doctoral student, wants to use computer
technology to enhance public health infrastructures. She explains:

Because that’s kind of just who I am. But it’s also my mentor. She always talked
about [how] “you really need to do something that would affect everyone; you
don’t want to just . . . write it in a paper and then nothing happens. . . . You need
to apply it, and you need to be helpful.” That’s why I've been working with the
public health department.

Sylvia not only aspires to enhance public welfare; she also had the encour-
agement from a trusted female mentor who overcame the challenges of
the “double bind” (Malcom 1976; Ong et al. 2011) to do the same. Syl-
via’s mentor gave heartfelt advice to apply her technical skills to a collec-
tive endeavor serving public welfare, perhaps as a means of investing in
her student’s persistence and success in computing (National Academies
2022; Carlone and Johnson 2007). Regina, a doctoral student from Taiwan,
explained: “I want to go into biotech because I'm really interested in biol-
ogy, so if I do a start-up, I think it will be related to nutrition. . . . I really
like to see what people eat, how it changes their system, and how that
turns into diseases.” Becca, a white doctoral student, also wanted a techni-
cal career in health: “What I want to do is accessible health stuft. I feel like
the technology there has more potential with people who are blind and low
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vision. . . . I want to be enabling people who have an impairment to have
easier access to health.”

CONTRADICTION OF CARE AND THE GLAMOUR OF THE SOCIAL GOOD

Becca’s and Regina’s altruistic aspirations are admirable, but will they
be able to find such fulfillment? Paying attention to contradictions of
care along fault lines of altruism highlighted a gap between the noblesse
oblige touted by Big Tech bosses and how participants in this study
described their work and outputs. One pattern I noticed was that when
computing bosses exalted the social benefit of their commodities, all too
often, they were referring to its potential social benefit, with no mention of
risks or societal side effects. While aspiring to contribute to the well-being
of society is indeed a lofty goal, computing leaders deliver promises instead
of evidence that they serve the social good. In this section, I focus on cur-
rent working conditions in computing—not digital merchants’ best inten-
tions dressed up by world-class flacks. I offer evidence as to why we should
be skeptical of Big Tech’s glamour of altruism and its claim that its leaders
are destined to lead humanity forward.

For example, Microsoft Research produces an expensive booklet (some of
its pages are three-dimensional) to advertise to computer science and engi-
neering faculty the social benefits of the work they do: “We collaborate with
leading researchers in medicine, education and earth and environmental
sciences to transform society for the better through technology” (Mundie
and Hey 2011, 3). The booklet is a promotional tool to convince profes-
sors that Microsoft Research’s investigations have the potential to be
useful for both “commodity computing and . . . the creation of knowledge
services that are relevant to the research community” (17). For example,
sensor nodes in the Amazon “could help scientists develop better solutions
to climate issues” (21); biosensors embedded in contact lenses “could help
monitor glucose levels in diabetic patients” (39); and “robots can be used
to explore areas too dangerous or difficult for human teams to search” (41).

While it may be true that some computing commodities like those fea-
tured in Microsoft Research’s PR packet have potential benefits to humans
and society, the most profitable uses for these technologies take priority.
Lynn, a white early-career software engineer, told me that she and one of
her professors built an application for an eye-tracking device intended to
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help people with disabilities, but the application was eventually developed
for marketing purposes in order “to track where people look on the screen
for retrospective [marketing] analysis.” Her collaboration with this profes-
sor was a success, and she was pleased that they published their findings.
However, Lynn reflected that her colleagues seemed to like the idea or the
potential of applications for people with disabilities much more than the
actual implementation of such applications:

I wanted to do something for people with disabilities, and I felt like I got all this
positive experience in academia for it, and my perception of industry was [that it
was] not going to care so much; it’s not going to be a priority to serve people with
disabilities, because it’s expensive and probably not on their priority list. So then
I went into academia, and I realized people in academia also don’t care about the
disabled as much as I might have thought. They liked the drawing program with
the eyes because it was exciting and sexy, but when you start talking about, like,
practical accessibility issues, people kind of turn off.

Shawna, a white, early-career transgender woman, had an experience
similar to Lynn’s, except her colleagues were more than indifferent—they
were hostile. Shawna teamed up with an HCI professor to create applica-
tions for disabled computer users. In this collaboration, she not only faced
resistance from her theory/algorithms adviser, but she also faced resistance
from her peers:

SHAWNA: The lab itself was always a bit boisterous. . .. They just really
were pushing the technology and focusing more on the computer part,
as opposed to the human part. And I felt that whenever I brought up the
human issues that they were ignored, mainly. In fact, I earned the moniker,
“Accessibility Bitch.”

COLEEN: Oh, my God! That is so offensive.

SHAWNA: Yeah, actually, I took it as a compliment.

COLEEN: Really, even with the “B” word?

SHAWNA: Hey, I subscribe to the magazine.

Shawna’s and Lynn’s views from inside the computing workplace invite
skepticism about the viability of computing commodities’ service to human-
ity. If these altruistic efforts and the people leading them are maligned and
discredited in the workplace culture, how will such aspirations actually
come to pass?
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These contradictions of care—between the potential of computers to
serve humanity and the actual work being performed in computing work-
sites today—need to reconciled in order to crack the Bro Code. The specu-
lative promise of computer commodities’ advancement of the social good
does not stand up under scrutiny. Such promises cannot be kept under the
current labor conditions in which computers are designed. For example,
Microsoft Research recognizes its high performers with prestigious techni-
cal recognition awards. They claim that these awards recognize “work that
changes our world for the better” (Microsoft 2013, A9). In 2013, an all-male,
majority white Kinect skeletal tracking team received this widely publicized
award for developing video game technology that tracks players’ move-
ments. How exactly do video games that track players’ movements change
the world? Apparently, by shifting the “paradigm for the entertainment
industry . . . and selling 18 million units” that year (Microsoft 2013, A9).
Microsoft continues to leverage this technology to read gamers’ body lan-
guage as they consume advertisement messages in order to promote more
personalized choices for their consumptive habits. I am sure the company’s
stockholders are proud, but boosting sales for video games hardly qualifies
as a service for humanity.

Google also uses fanciful rhetoric that connotes service and magnani-
mousness to promote its products. For example, at a Google I/O conference
in 2014, a singular message thrummed throughout the three-day event:
ubiquitous computing will solve the problem of “disconnection.” The company
said it will unify consumers’ work and personal lives. David, a white male
director of engineering, framed the company’s wearable products as “revo-
lutionary,” their tracking of their wearers’ behaviors and vitals as a “contex-
tual stream,” vowing to achieve the “seamless integration of users’ personal
and digital lives in an intrinsically human, delightful way.” Much like
Microsoft’s award fanfare, Google’s performance of altruism is misleading.
The computer merchant is hawking data collection tools of human behav-
ior that drive the corporation’s operations and on which its profits depend
(Zuboff 2019; Carrigan, Green, and Rahman-Davies 2021).

The gossamer-thin guise of “doing good” crafted by Big Tech’s market-
ing teams works to blur the potential benefits of ubiquitous tech with evi-
dence of impact. This wide gap between computing’s promise and its actual
impact on humans and society is driving the contradictions of care in
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computing workspaces. Instead of fixating on possible benefits to human-
ity that computing commodities might offer in the future, the present is
at stake, fraught with actual detriments to society. Women of color and
other disenfranchised members of the field who yearn to combine their
technical identities with their altruistic ones and create meaningful impacts
with computers can illuminate what needs attention in the here and now—
actions key to cracking the Bro Code.

REPRODUCTION RENDERED INVISIBLE

Big Tech is not only failing to meet the collective reproductive aspirations of
its workers. It is also failing to support the work necessary for its workers to
care for themselves, their families, and their communities. The field’s con-
servative reproductive politics are more evidence that computer technology
is not amply meeting human needs. In this section, I pivot from the poli-
tics of reproduction regarding public welfare in computing to examine the
contradiction of care in terms of reproductive labor, subsistence work that
reproduces the labor force, both on a day-to-day basis and generationally.

Jobs within computing organizations are extremely time-consuming
and designed for workers with little to no reproductive responsibilities. It
is a framework that assumes a particular gendered organization of social
reproduction (Valian 1999; Williams 2000; Acker 1990). This framework,
based on sexism rather than any biological imperative of women and men,
governs organizational behaviors and role assignments in prestigious fields
(Acker 2000). This cultural process is further exacerbated by broader hetero-
sexist codes that assign women primary responsibility for labor in the home
and helps explain the persistent gender gap in computing fields (Watt and
Eccles 2008; Xie and Shauman 2003; Valian 1999; Schiebinger 1999).

It’s no secret that long hours are required in computer science institu-
tions. Carla, a white senior leader in industry, joked that in her spare time
she likes to overwork. Pei, an Asian American senior leader, confirmed
Carla’s sentiment: “The work is endless. I work even on my days off.” My
study’s participants did not frame the work-life binary as a balancing act
but instead challenge us to reframe reproductive labor in terms of com-
promises and trade-offs. This lens makes space in the work/life debate for
inquiry into the politics governing reproduction, work, and leisure time in
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the US. Furthermore, challenging these politics has the potential for broad-
based coalition-building. Kelly, a white senior technical fellow in the cor-
porate sector, admits to working a hundred hours a week for many years:

I have no personal life. I am not an example of work-life balance. . . . You can’t
have it all. Women wreck their lives trying to be superwoman. I never wanted
kids, never felt like I needed a husband to be complete. Over the years, I've seen
that women who want family life must carry the burden of this cultural baggage.

Valerie, a foreign national from Russia and information technology (IT)
leader who has worked on Wall Street for over 25 years, never wanted to
work in a female-dominated job and never wanted to have kids. She com-
pared high-tech work to doctors’ long hours: “But at least doctors have
shifts; in the tech world, you have no life. You are like a dog on a leash. The
only people here with kids are men with wives. How do women in IT with
kids do it?” She said many more women worked in computing in Russia
when she was in her early-career stage, and the culture was collegial and
less punishing than US computing culture. She attributed the culture of
overwork to the overrepresentation of men in US computing.

To extend Valerie’s question, how do high-tech companies account for
the social reproduction of their laborers and their future workforce? The
common stereotype of the individual computer scientist is someone who,
in essence, eschews normal habits of social reproduction: bathing, eating
well, and kinship. I call this cultural trope the geek mystique, and part of its
beguiling heroism lies in the power to refuse the culturally devalued labors
of care. This geek stereotype is also reflected in computing institutionally.
Its culture of overwork signals the lack of regard that computing corpora-
tions and academic institutions have toward modes of reproduction in our
society. Given the great influence computer technology has on our society,
the effacement of social reproduction reflects and reproduces labor value
within the US more broadly.

Kelly’s and Valerie’s experiences as senior computing professionals
and child-free women bring attention to a critical failing of computing
institutions—the diametrical opposition of social reproduction and tech-
nical production and the associated cost for both women and men in the
high-tech sector, including the gig economy (Sharma 2018). Kelly’s use of
the phrase “the burden of this cultural baggage” is a negative reference
to women'’s primary responsibilities for social and biological reproduction.
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Valerie’s description of the culture of overwork is no less grim and brings
to mind David Floyd’s (1992, 46-47) argument that technology entails a
low valuation of women and care work because it is “embedded in and
created out of society’s dominant belief systems.” Other scholars support
this claim, documenting how computing reproduces structural racism and
sexism (Noble 2018; Roberts 2019; Benjamin 2019; Hicks 2017). Adding the
politics of reproductive labor to this conversation may help reorient con-
versations of labor exploitation in computing so that its workplace culture
might be transformed to care for “the social and how the social is repro-
duced through care” (Sharma 2018).

SEGREGATION AS REPRODUCTIVE INJUSTICE

When technical women talk about gender in the context of work and
gather together as women, they often talk about reproductive politics. The
time- and energy-consuming unwaged labor to reproduce the labor force—
or what Kelly, the white senior fellow in industry quoted above, called “the
burden of cultural baggage”—is a site of struggle. Through a lens of repro-
duction, the cultural mechanisms that tolerate and support patriarchal poli-
tics in computing become clearer. In this section, I demonstrate how the
means of reproduction influence participants’ decisions and experiences in
computing culture.

LEFT BEHIND AND INTEGRATED

In addition to the culture of overwork, computing bosses are famous for
designing their commodities in terms of planned obsolescence, which can
differentially affect mothers in computing. For example, Pei, the Asian
American senior leader quoted earlier in this chapter, notes, “If you are
in high-tech, you have to constantly learn new technologies. For example,
an operating system can be obsolete in five years; a language is replaced by
another in maybe seven years. It takes a lot of study time, which is chal-
lenging for a woman who has young kids.” Illuminating the reproductive
domains of planned obsolescence, Pei shows us how it operates to favor the
young male worker who is well steeped in the latest technologies and sys-
tems organization (Cooley and Cooley 1980). Rajasree, a full professor with
a large lab, put it more bluntly: “Motherhood means you are left behind.”
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For consumers, it is hard to keep up with every upgrade to your soft-
ware products and the cost of machines that have a life span of a few years
and a far shorter cultural value. From a labor perspective, it is an intensi-
fication of a computer scientist’s work. In addition to the long hours and
the requirement to always be improving, upgrading, or rendered obsolete,
computing workers are, in many ways, virtually tethered to their work-
place. Many participants remarked that a large part of the struggle around
reproduction in high-tech centers on the increased workload by virtue
of always being connected. Tony, a white male senior leader, claimed
that he tried not to work on weekends. I asked, “What about email?” He
replied wryly, “Well, that doesn’t count.” Despite Google’s promise that
the seamless integration of our personal and professional lives through
digital commodities is revolutionary and delightful, always being acces-
sible to your boss is a drag for anyone, regardless of gender. Heterosexual,
cisgender men however, are rewarded culturally for being a breadwinner
in ways that women are not. Often, they are sailing up the ranks with a
“flow of family work” at their backs (Williams 2000, 5). Thus they are bet-
ter positioned to withstand an intense culture of overwork and endless
accessibility. Women who enter male-dominated computing fields must
withstand intense expectations at work and social penalties for transgress-
ing patriarchal role allocations in the labor force. Women of color are also
targeted by a combination of racism and sexism and the consequences of
being highly visible, which amplifies the harms of inhospitable workplace
cultures.

THE LARRY SUMMERS HYPOTHESIS

One such social penalty (described extensively in chapter 2) is the Larry
Summers Hypothesis. The viciously persistent myth that women are genet-
ically designed to be bad at math and exceptional at wiping noses and
cleaning toilets is so ingrained in the collective imagination of American
society that even women who have overcome barriers to participating in
computing have internalized this ideology that is critical to perpetuating
occupational segregation in the US workforce. After I gave a talk on my
research to a group of female electrical and computer science engineers,
Kathy, a white mid-career professional at a Fortune 50 social media cor-
poration, approached me to discuss the dearth of women at her company.
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After describing her experience as the only woman on her team in a com-
pany where only five out of 800 managers were women, Kathy asked me,
“But isn’t it true that men’s and women’s brains work differently?” I asked
her to explain what she meant, and she said, “Isn’t there research that
supports men are more logical and women more emotional and social?”
Even though women have all but closed the math achievement gap, the
stereotype that women are not good at abstract reasoning still persists
(Barres 2006). In fact, when I told Karen, a white woman with an advanced
degree, that studies on the math achievement gap showed that there was no
such gap, she was skeptical.'

The Larry Summers Hypothesis is painful to women. Anita, a mid-career
woman of color in computer engineering, shared her feelings about having
her advanced spatial abilities dismissed because of her gender: “I hate being
told that the people that scored at the very, very high end of the mathe-
matics tests are almost all men. Well, it’s like, ‘Excuse me, I scored at the top
end, too.” That hurts me.”

Anita’s emotions illuminate how the Larry Summers Hypothesis is a
form of gender violence that makes advanced skills in mathematics incom-
mensurable with women. Ideologies of science and gender are constructed
to reinforce one another and exclude any threats to the feminine/mascu-
line binary. For example, Tara, a white early-career professor, recalls:

I'was talking about applying to grad school with a faculty member . . . and he said,
“Well, what are some of the things you're looking at [in graduate programs]?” 1
said, “Well, one of the things is how many women there are in the program.”
He said, “Oh, so how are we doing here?” I said, “We’re doing really well at this
school; we’re almost at 30 percent.” And one of the students popped up from the
back of the room saying, “We must be making it foo easy, then.” And the profes-
sor just lets it stand.

The male student saw women'’s participation in computer education
as a decrease in the rigor and quality of the department’s pedagogy. The
male professor failed to disabuse the male student of his prejudice targeting
another student. The male student’s logic also illuminates a structural level
of violence at work here, one that strives to purge computing of undesirable
elements, which, in this instance, correlates with femaleness. This is evi-
dence that men pursuing computing careers benefit from a presumed com-
petence that gives them unearned respect and an advantage in the world
of computing, while women do not. When viewed through a multilayered
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framework of violence, these stories also illuminate the tightly woven ideo-
logical strands that uphold cultural assumptions regarding masculinity, sci-
entific competency, and disciplinary prestige.

DOUBLE STANDARD

Put simply, women and nonbinary technologists are treated differently
as cognitive laborers than their cisgender male peers. As Anita’s experi-
ence with the Larry Summers Hypothesis shows, sexist ideology claims
that men are better at math, ipso facto, they are entitled to dominate the
ranks of computing and thus empowered to decide the future of humanity
in homosocial congress. Tara again reflects on her experiences of bias in
graduate school: “I wouldn't say that anybody went out and did anything
on purpose—right? But certainly, there were things that I think happened
that would not have happened had I been a guy.” Tara uses the logic of
unexamined bias theory, which stress that microaggressions can be per-
petrated without perpetrators being aware of their actions. Reflecting on
another level of sexism in her field, Carol, a white senior software engineer
working in industry, shared one of her mentor’s experiences:

She was way older than me, and as far as I was concerned the system had eaten
her up and spit her out. She wasn’t married. You know, she didn’t get the career
advancement that she wanted, and I have no doubt would have got, if she had
been a guy.

Carol’s metaphor of her mentor’s career experience is an example of the
outcomes of symbolic violence in computing worksites, the way power oper-
ates to confer status, resources, and power to the superordinate members of
groups (Bourdieu 1989). The vicious language that Carol uses to describe her
mentor’s experience as a computer scientist—not only devoured but also
discarded—speaks to the brutality used to maintain the hierarchal status
quo between genders in high-tech and to legitimate who matters in comput-
ing. A similar form of symbolic violence is also at play in the ways in which
the pioneers of the computer science and engineering field have been black-
boxed in the annals of the field’s history because of their race and gender.
The erasure of the contributions of women and technologists of color to the
field in its nascent stages operates to legitimize who matters in US history.
Ben Barres, a white transgender man, found that passing as a cisgen-
der man in the world of science protected him from sexism. He observed,
“People treat me with much more respect: I can even complete a whole
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sentence without being interrupted by a man” (Barres 2006, 135). Shawna,
a white early-career academic and transgender woman, confirms Barres’
experience:

But the really sort of interesting thing in all this is that I have had that perspective.
You know, I was, like, coming from both sides. It’s one of those [situations] where
I'm like the classic resume studies . . . where they just changed the name. . . . And
I can honestly say, “Yeah, guys aren’t treated this way.”

These stories all share a common theme of comparing the interpersonal
and institutional experiences of women and men in computing careers.
To persist in computing careers, women must bear the brunt of a range of
gender violence, from being interrupted frequently to being energetically
devoured and discarded. This violence denies women agency, competency,
good health, prestige, and compensation in technical careers. Further, it
robs their families and communities of generational wealth and reproduces
the racial and gender ideologies that continue a legacy of exploitation in
the US labor force.

GENDER IDEOLOGIES IN TECH WORK
During the Age of Reason and the advent of colonialism, philosophy and
science divided the mind from the body at the same time the state divorced
agrarian women and men from the land (Federici 2004). Together, these
forces combined to subjugate and reify the natural world. In ancient times,
Greek patriarchs exalted abstract reason and isolated themselves from
nature, female power, and reproductive labor (Hartsock 1998). Today, gender
politics in computing continue these legacies and enable men from domi-
nant groups to participate in the life of the mind while externalizing their
material needs to people who have been historically exploited. I argue that
computer science and engineering is an example of the mind-body schism
par excellence, evinced in its values regarding the technical and the social
and an epistemological preference for the virtual over the material or social.

Women are often steered into performing “caretaking” tasks while men
are steered into more technical work in the paid labor force. Tara’s experi-
ence exemplifies this perfectly:

My adviser at the time had two PhD students: myself and a guy. We were working

on a big project and he said, “I'm going to put Jack in charge of these things, and
I'm going to put you in charge of these things.” I looked at him and I said, “So
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basically you're putting Jack in charge of all the technical stuff, and you're put-
ting me in charge of all the content.” Yeah.

Even though Tara stuck up for herself and managed to prove her compe-
tence as a technical scholar, her adviser still undermined her by ignoring
her technical skills and calling attention instead to her culinary talents.
Tara again:

A Turing Award winner came to visit my group, and my adviser was going around
and he was saying things about each of the students. When it came to my turn,
it was, “This is Tara, and she makes a great lasagna.” And then, after stewing on it
for a while, I said basically, you know, “I'm glad that you like the lasagna; I like to
make it. But I really can’t have this being the only thing that you're going to tell
about me to other visitors.” And he responds to this, “Fine, but aren’t we being a
bit oversensitive?”

His act of overlooking her technical talent and relegating her status to
culturally appropriate labor roles is ignored, and he goes on to compound
the problem with even more stereotypes about women'’s tender disposi-
tions. Many other participants in this study reported being called oversen-
sitive when confronting a male colleague about his sexism. These men'’s
responses, reminiscent of victim-blaming techniques, serve to reinforce
the bond between masculine identity and technical competency. Anne, a
white senior leader in industry, succinctly describes how this hurts women:
“Technical women must live with wrong assumptions that because they
are women, they can’t be as technical as men.” To persist in computing,
women must find ways to endure peers’ and superiors’ sexist assumptions
regarding their talents and abilities and be prepared to be dismissed when
resisting such sexism.

Stereotypes that cement technical competency with masculinity offer
males preferential access to leadership positions in high-tech. The glass ceil-
ing in tech has costs not just for individual women and their careers but
also for the fight for women’s equality in the US. Sheryl Sandberg, a white
professional and the former chief operating officer of Facebook, in her key-
note address at the 2011 Grace Hopper Celebration of Women in Comput-
ing conference, said:

Technical jobs get paid a lot more, and they’re where all the growth is. If we

continue to have so few women go into and stay in technical careers, eventually

the wage gap progress is going to go the other way. And we fought long and hard
to get women as leaders; we don’t have enough of them, but if technical skills
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are increasingly important for leadership in every sector of the economy, if we
don’t have enough women in technology, we’re not going to have enough future
leaders.

In other words, the cultural tolerance in computing for mechanisms that
put women at risk of attrition from the field affects women’s ability to
ascend to leadership roles in lots of different fields. At the time of this writ-
ing, news broke that the US Supreme Court overturned Roe v. Wade, the
landmark reproductive rights law; this decision was penned in a fundamen-
talist fervor of moral outrage, no less. Segregation in a powerful field such
as computing is symptomatic of the far-right politics of reproduction that
now dominates US culture. The rarefied realms of leadership in intersecting
structures of power bar a critical mass of technologists from groups histori-
cally disenfranchised from computer science. I emphasize “critical mass”
here because token representation, like Sandberg’s leadership at Facebook,
does nothing to advance transformational change in institutions, whereas
a critical mass of women'’s representation results in more fair distribution
of role allocations in STEM workplaces (Carrigan, Quinn, and Riskin 2011).
Sexist ideologies and policies in a field with an excess of global power
intersect with other “configurations of inequality,” like class and racial
inequalities to constrain queer people, women of color, and white women’s
life-affirming activities and our choices regarding our bodies, labors, and
futures (McCall 2001). These inequalities make us vulnerable to forces of
immiseration and exploitation and reproduce systematic forms of injustice.

CARRYING THE CULTURAL BAGGAGE OF FAMILY

In the mid-1990s, Faith, a white cisgender academic, was kicked out of her
computer engineering doctoral program when her adviser found out she
was pregnant. Only after threatening legal action was she reinstated to her
program. Not all women face such severe circumstances, but constraints
regarding reproduction are acutely felt by many of my participants, espe-
cially in the early-career stage when they are planning their future.

Social reproduction may not be highly valued in computing, but it is a
concern for women practitioners. I wonder if part of this anxiety relates to
the knowledge that they lack a flow of family work to support their labor-
intensive careers, coupled with worries about the cultural consequences of
transgressing gender segregation in the workplace. Women in the training
and early phases of a computing career trajectory expressed anxiety when
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they considered their futures and the potential conflict between remaining
the best in their field and realizing their social reproduction aspirations:

CYNTHIA, a white undergraduate: I mean to be married and have both my
kids by 33.

AVA, an Asian American undergraduate: Is that right? What if you don’t have
time? What if you're working up that ladder?

CYNTHIA: I will stop.

AVA: That’s not for me. I’d like to [have children], but then at the same time,
a lot of my motivation is to get a job—a good job, because I know I'll have
to support my parents at a certain time, and you know, if at that time I don't
have the money to support children and I need to focus on my career, then
I will focus on my career.

Note how both women have social reproduction aspirations. For the white
student, Cynthia, childrearing is more important than persisting in her
career, whereas Ava, a woman of color, wants to prioritize her career as a
means to achieve her reproductive aspiration of eldercare. The differences
between these two undergraduate women may be related to race. In this
exchange, we can see how care work is allocated across generations in the
two women’s families. Dominant white culture externalizes eldercare to
institutions, whereas communities of color may have less reasons to trust
these institutions. White women in this study discussed their family life
primarily in terms of the nuclear family unit, whereas kinscripts for women
of color included extended family and community ties and strong inclina-
tions to provide for folks in their networks. The ideological and political
coercion that assigns women primary care responsibility for unwaged labor
in the home affects women differently; thus, organizing around reproduc-
tive labor in high-tech worksites must not be reduced to norms within
white, Western nuclear family structures.

Shawna, a white transgender academic, expressed her frustration that
white, normative family structures were prioritized by feminists in her depart-
ment. She told me that an event to support women in computing focused
exclusively on biological reproduction. She challenged the organizers of a
lunch event for graduate students on work-life balance about why one of the
few women professors in the department was not asked to speak. “[They did
not] invite the one who had an adopted kid,” she said. “This pissed me off.
They said adopting kids is not the same as actually going through pregnancy
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and maternity leave. Because, you know, the adoption process is so easy.”
Shawna’s anger at the marginalization of an adoptive parent from a group
discussion on reproduction highlights the fact that “discourses on rights and
needs are also stratified and organized in ways which are congruent with soci-
etal patterns of dominance and subordination” (Moore 1994, 100). Shawna
also argued that work-life balance conversations tend to privilege hetero-
sexual white women and eclipse other violence that women in computing
careers must contend with, like transphobia, gender harassment, and racism.
In efforts to dismantle institutional sexism, we cannot privilege certain social
identities over others, or we risk reproducing racism and heteronormative
kinship.

Without exception, professionals with male partners in this study,
regardless of their status as parents, had chosen partners who were support-
ive of their careers. In order to persist in computing, these women rejected
role allocations that cleave to the “breadwinner” and “caretaker” binary.
For example, Diane, a senior European national and academic leader, dis-
cussed how she and her husband negotiated a move across country for
her career advancement: “He was not as driven by his career as me, and at
that time, we had two very young kids. So he quit his job and we moved
out west . . . He did part-time from home, and that was great because we
had young kids, and he was at home part-time working.” Diane was not
alone in this experience. For example, Carol, a white senior leader in indus-
try with two children, had a stay-at-home husband. Regina is a Taiwan-
ese early-career professional, and when I asked if she and her partner were
going to move together for a job she had recently been offered, she said:
“He doesn’t believe in long-distance relationships, so he will have to move
with me.” Tara, the white early-career academic, reflected on negotiating
the job market with her husband, who also earned his PhD in computer
science: “My husband had said that he was willing to go wherever I thought
I needed to go, because he thought that I cared about my career more than
he does about his.” These women'’s narratives show that the relations of
reproduction are central to women'’s participation in computing. Women
who persist in this nontraditional field must not only buck the status quo
of gender norms in the sphere of production (their computing worksites)
but also negotiate equity in the sphere of reproduction (their intimate
partnerships).
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CONCLUSION

Too often, women are either not attracted to computing or leave the field
because they perceive it as divorced from social concerns and helping
people. Some argue that this lack of clarity on how computer science and
engineering serve the social good is merely a public relations problem, but
I disagree.> Women and girls see through the mythologizing propagated by
expensive marketing. Women who persist in computing must work long
hours while combating discrimination and harassment. They struggle with
disillusionment when their altruism is fettered or, as we saw with Shawna,
maligned. They must make strategic decisions in their personal lives about
whether or not to partner and whether or not to have children. Those who
choose to have male partners must successfully negotiate nontraditional
role allocations in their homes in order to persist.

Gender segregation in the US workforce is a key strategy in coercing
women into doing more than their fair share of reproductive labor. It exter-
nalizes and devalues care work in both the home and the digital economy,
where caring, service work is taken up by “many women, people of color,
and precarious workers” in order to survive (Sharma 2018). It is a process
in which people’s options are limited; it is the logics of oppression. The
absence of paid parental leave and affordable childcare in the US encour-
ages individuals to make inequitable compromises that reproduce tradi-
tional gender roles. Gender segregation is yet another form of structural
violence that plays an influential role in whether women can exercise eco-
nomic independence and reproductive autonomy.

Reproductive labor is more than childbearing and childrearing. It is an
also an economic question about the role allocation of the care work done
to ensure human subsistence. Making reproductive labor a matter of care in
computer science knowledge production is an extension of work done by
other feminist anthropologists who insist that reproduction is not to be
ignored in political economic analyses (Ginsburg and Rapp 1995; Browner
2001). I see a correlation between the concentration of power and wealth
in the hands of white men in high-tech and the heavy lifting that pre-
carious workers do for reproductive labor in society. This role allocation is
distributed unevenly across race, ethnicity, gender, and sexuality, and the
intersection of multiple oppressions can leave fewer options for economic
independence for women of color and lesbian, bisexual, and transgender
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women than white cisgender heterosexual people. The labor required to
maintain and reproduce the labor force, both on a day-to-day basis and
generationally, is assigned to women through cultural sexism and the lega-
cies of colonialism, thus denying the majority of the population rewarding
and lucrative career opportunities. These stereotypes not only block efforts
to fairly distribute the rewards and benefits of computing technology but
also distract attention from the larger problems of a culture of overwork
demanded by computing bosses and their inability to manifest their prom-
ises to serve the social good.

This culture of overwork in the US labor force correlates with the defund-
ing of social resources by forces of neoliberalism, which has intensified
unpaid work in homes and communities—a burden that women dispro-
portionately shoulder, filling in the gaps between the state and the mar-
ket in order to maintain the well-being of their families and communities
(Beneria 1999; Katz 2001; Bakker and Gill 2003; Ehrenreich and Hoschchild
2004). For these reasons, among many, women of color organizing around
reproductive justice do not separate reproduction from their economic lives
(Silliman et al. 2004). Anti-racist activists insist that reproductive control
means not only having access to legal abortion and contraception but also
access to the economic means to bear and raise healthy, wanted children
(Nelson 2003)—and, I would add, the choice to remain child-free.

Understanding women’s experiences persisting in computer science
and engineering is critical to broadening participation efforts because they
are members of computing with a unique insight into US culture. They are
outliers—at once the “coding elite” helping to fashion the infrastructure
powering algorithmic societies (Burrell and Fourcade 2021). But they are
also transgressors who contribute to a field with great sway, a field with a
considerable amount of force to exercise over individuals, communities,
and the multitudes of global society. Most importantly, women of color,
nonbinary, and white women technologists who persist in computing have
powerful, multidimensional viewpoints on our society and can therefore
offer a unique perspective on cultural norms and values.

Paying attention to these workers’ experiences illuminated a contradic-
tion of care that is troubling. Some of computing’s most disenfranchised
workers care about matters that are different from their Big Tech bosses. In
fact, a good number of technologists have goals in direct contradiction to
their organizations’ deepest-held values, which are a fusion of corporatism
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and technofetishism. Workers are targeted when they challenge the author-
ity of digital bosses or the story that computational machines are magic and
the salvation to the wicked problems that face life on this planet. Retalia-
tions, such as Google boss Jeff Dean’s firing of Drs. Timnit Gebru and Marga-
ret Mitchell from their leadership roles at the company’s Al ethics team for
writing about the environmental and social threats posed by large language
models, make it difficult for individual workers to successfully use their
technical skills in service to the social good.

In this chapter,  have pivoted away from traditional topics around repro-
duction common in gender equity spaces—namely, motherhood. Instead,
I have probed two other dimensions of reproduction that play a role in
the stubborn segregation of computing: (1) the stereotypes that operate
in computing workspaces to constrain women’s talents to feminine-coded
caring services and (2) the thwarting of tech workers’ collective altruistic
aspirations. Work-life balance and parenting, while important to moving
the needle on inclusion in computing, cannot be the only demand we make
on computer science and engineering institutions. We must also organize
around collective altruistic aspirations in Big Tech. Feminist activism is
both an attempt to reconcile a yearning to make social change within the
individualistic norms that govern computing cultures and, concurrently, an
attempt to reconcile the paradox of being part of a highly privileged class of
workers and, as women, being ruled by men from dominant racial groups.
Navigating the terrain of rupture, combined with aspirations for transfor-
mative action, may be the incendiary combination that ignites feminist
consciousness—and one that can lead to collective action in pursuit not
just of gender equity in computing but reproductive justice in broader cul-
tural domains.

What would a world look like where all women were financially
independent and free from the threat of poverty? What would mean-
ingful work for all people look like, and what relationships and labor
allocations would support the regeneration of human life and the fair dis-
tribution of wealth, opportunities, and resources? What role would com-
puters play in this more just world? Based on the evidence that I presented
in this chapter, I conclude that the ubiquity of computer technology in our
culture has not helped our society make great strides toward either eco-
nomic or reproductive justice. In fact, given the ubiquity of computing
and the exclusion of women from leadership roles in a range of influential


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


78 CHAPTER 3

fields that required technical skills, Big Tech’s regressive reproductive poli-
tics may be contributing to the rise of policies and laws restricting women'’s
access privacy and reproductive health care. To remedy this, we must con-
tinue to consider reproductive justice within the context of a society that
fetishizes computer technology, reveres its makers, and tolerates harms tar-
geting those who question such relations of power. Transforming the value
of social reproduction requires reimagining what, if anything, computing
technology can offer those who do altruistic labor that cares for others
and society. Broadening participation in computing requires centering the
altruism of its more marginalized workers, which could very well transform
societal values in the US and the technological tools we use to reflect and
honor these values.
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4  TECHNICALLY, “YOU’RE
DIFFERENT, AND DIFFERENT
ISN’T FREE”

Technological acumen is a form of social power in US society, which is
thoroughly computerized, with the majority of the population frequently
engaged in activities involving computers or computer-based technolo-
gies. Conversely, the computing workforce is highly segregated, comprised
largely of members of dominant classes. This chapter focuses on the pro-
duction and design of computing technology and the subjectivities of
its creators. My concern is labor in computing and how women workers’
embodied experiences doing this labor can elucidate the cultural mechanics
of the Bro Code. Because I once worked in Big Tech but have since stepped
out to become an anthropologist, I include my “insider” experiences in
the field as data and then bring a structural analysis made possible from
an outsider’s perspective. I do so as a feminist, to occupy a similar plane of
vulnerability as my research participants (Behar 1996; Forsythe and Hess
2001), and as an action-oriented anthropologist who seeks to underline
the importance of collective action among tech workers (Anderson 2006).
The heart of my analysis beats with the cadence of feminist anthro-
pology. Joining this thythm are other forms of inquiries into gender and
computing, specifically the history of computing, social psychology, and
feminist science and technology studies (STS). Together, they break down
how gender relations in the field were shaped by traditional roles, rules,
and cultural stratifications governing US industry and the military (Hicks
2017; Misa 2010; Ensmenger 2010b). Stereotypical ideals of masculine iden-
tity and technical identity were fused to exclude women from computer
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engineering, and they thus shaped the practices and policies in the postwar
days of computing. Over several generations of programmers, these prac-
tices calcified into a deeply entrenched, masculinist culture (Abbate 2012;
Ashcraft and Ashcraft 2015; Misa 2010; Ensmenger 2010a, 2010b). Women
technologists are marked as different, othered, and I will show how this
othering comes at a cost.

In social psychology theories, unexamined bias is an oft-cited factor in
the perpetuation of gender segregation in science and engineering (Smyth
and Nosek 2015; Banaji and Greenwald 2013; Moss-Racusin et al. 2012;
Steinpreis, Anders, and Ritzke 1999; Committee on Science, Engineering,
and Public Policy 2007). The public perception that computing is detached
from social engagement and lacking communal purpose also deters women
from entering and persisting in the field (Cheryan et al. 2017; Cech 2013,
2014; Diekman et al. 2010, 2016). Feminist STS finds similar connections
between altruism, computing, and women (Blanchard Kyte and Riegle-
Crumb 2017; Litchfield and Javernick-Will 2015; Garibay 2015; Hacker
1981; Faulkner 2000a, 2000b; Cuny and Aspray 2001; Margolis and Fisher
2003). Furthermore, feminist STS scholarship illuminates how gender trou-
bles in computing are reproduced by gender schemas, chilly climate, and
the historical, interpersonal dimensions of sexism in science (Wylie 2012;
Valian 1999; Sandler and Hall 1986; Harding 1991; Schiebinger 1999). Jobs
within scientific organizations are designed for workers with little to no
reproductive responsibilities, a framework that is gendered in US society
(Williams 2000; Acker 1990). This organizational design correlates with the
persistent gender gap in these fields, reinforcing women'’s primary responsi-
bility for labor in the home (Watt and Eccles 2008; Xie and Shauman 2003;
Valian 1999; Schiebinger 1999).

These theories of the history of computing, social psychology, and femi-
nist STS offer an interpretative framework that elucidates why women are so
grossly underrepresented in technical fields. But the social matrix generat-
ing labor norms in the US workforce—the values governing cultures within
computer science and engineering educational and industrial sites and the
normative processes by which computing technology becomes constructed
as masculine (Lerman, Oldenziel, and Mohun 2003)—still needs greater
explanation.
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FEMINIST ANTHROPOLOGY OF REPRODUCTION

Besides babies, bias, and altruism, what are other causes of gendered labor
segregation in computing? Feminists have established that men from domi-
nant groups hold cultural power that allows them to define social rela-
tionships, economic values, and the meaning and purpose of science and
technology (Rosaldo, Lamphere, and Bamberger 1974; Collins 2000; Lohan
2000). Feminists have also challenged claims of universality and objectivity
in scientific knowledge production, leaving the norms of dominant groups
open to scrutiny and challenge (Haraway 1988; Harding 1991). The con-
tributions made by feminist anthropologists, especially the insistence that
reproduction be made central in cultural and political economic analyses
(Chapman 2003; Ginsburg and Rapp 1995; Martin 1992; Davis-Floyd 1992),
are integral here. They enable a fresh perspective that shifts the spotlight
of inquiry away from the marginalized and toward the practices, values,
attitudes, and performances of dominant groups. Thus, feminist anthropo-
logical analysis extends reproduction beyond the bounds of the physical to
consider instead its ideological function in sites of computing knowledge
production.

With notable exceptions (Clancy et al. 2014; Carr et al. 2000), experiences
of hostility and overt sexism in sites of computing knowledge production
are underrepresented in academic discourse. While unexamined bias, chil-
drearing, and incongruent career and altruistic aspirations are extremely
important to understand in efforts to end labor segregation in engineering,
we must recognize, investigate, and protest male violence against women
and nonbinary people in the scientific disciplines. As a corrective to this
dearth of scholarship, this chapter reveals and interrogates hostile environ-
ments and inequitable labor relations in computing. It explores the cultural
beliefs, values, and labor practices common in computing knowledge pro-
duction; offers evidence of gender and sexual harassment in domains of
today’s computing workplace; and documents the ways in which women
respond to this violence.

ENCODING AND REPRODUCING TECHNOCRATIC RULE

I take seriously Robbie Davis-Floyd’s claim that US society is a technocracy,
where technological progress is equated with social advancements, and
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this reigning ideology is a source of power for the ruling class (Davis-Floyd
1992). Her work illustrates how a cascade of technical interventions in bio-
medical birthing practices is driven by a pervasive fear of natural processes
and women’s power. This fear similarly pervades computer science depart-
ments and workplaces. To support this claim, I adopt and expand on Davis-
Floyd'’s conceptualization of technocracy beyond physical reproduction to
include the processes and production of computing labor that regenerate
historical patterns of labor segregation. In doing so, I am able to use her
theoretical construct to explore gendered ideologies shaping technocracy
in the US and the opportunities and constraints of women'’s power in the
production of computing knowledge.

Davis-Floyd's (1992) concept of rites of passage is also useful in interpret-
ing participants’ stories of discrimination and exclusionary bonding rituals
that solidify male hegemony. Hegemony operates through both authori-
tative rule and popular consent (Gramsci 1971). In other words, coercive
powers structure institutional norms of exclusion and inclusion and, when
married with everyday norms and “common sense” ideologies, reproduce
the power of ruling groups (Gramsci 1971). Excavating and naming rites of
passage in computing sites of knowledge production can provide a deeper
understanding of the process by which computing labor is gendered and
racialized.

According to Davis-Floyd (1992), rites of passage have four purposes:

1. To give humans a sense of control over their environment

2. To protect initiates during their transition from one social status to another
and tap into their vital power
3. To cement core values of the culture

4. To celebrate these core values to ensure the reproduction of a belief system

I adopt this analytical tool, first, to better understand the social construc-
tion of computing workers who create and maintain computer systems
in the US and, second, to interpret male bonding practices, which often
involve hostile behaviors. Finally, I question valorizing the technical over
the social. Reproducing the belief system that technical knowledge is supe-
rior to social knowledge is a highly gendered rite of passage, invigorating
and regenerating the value system that makes the rule of technocrats possi-
ble. These ritualized rites of passage signify the social matrix that creates the
cultural values in computing sites of knowledge production. The core values
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developed and reinforced by these rites relate to formal modes of thinking
that stress control, efficiency, and compartmentalization of knowledge. Ini-
tiates who maintain and reproduce such core values are considered merito-
rious and deserving of their success. These compulsory logics influence not
only computing sites of knowledge production and computing commodi-
ties but, more broadly, society.

What do the experiences of women who are valiantly trying to desegre-
gate computing say about core values binding masculinity and technology
and the cultural reproduction of these values into a powerfully dominant
belief system? Further, how can the transitioning identity of the geek from
a lowly social status to an elite one inform analysis of initiation into the
field and cultural nexus of power relations? I argue that processes and value
systems by which people become computing professionals reproduce labor
segregation in high-tech fields and reflect a culture ruled by gendered, tech-
nocratic ideologies.

GEEK MYSTIQUE

Since the advent of the personal computer, the social standing of the
geek has changed. Gone are the days when the computer practitioner was
a pariah, though the fog of this stereotype still lingers, negatively affect-
ing the field by turning off young women from exploring the computing
industry (Cheryan et al. 2009). The lone male computer genius is, in today’s
mythical landscape, “a true American hero” (Misa 2010, 261). US society
labors under this geek mystique, where white males have much material and
symbolic power but still struggle with a stereotype of social awkwardness.
The contradiction between the geek mystique, the power that computing
practitioners hold due to expert skills in an elite, prestigious field, and the
geek stereotype is critical to understanding the specific kind of social iden-
tity that reproduces male hegemony in computing. Computer knowledge
producers reflect and reproduce a value system that prizes rigor and pre-
cision over collegiality, numbers over stories, and strict codes, including
dress. These values privilege dominant group members’ identities.

Who is the geek, and who does the geek stereotype claim to embody and
empower? As described by five of my participants in remarkably consistent
ways, the stereotypical geek is a person of male gender identity who works
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in the dark and prefers machines to people. Karen, a white mid-career pro-
fessor, described the geek stereotype:

What you see on TV is that brains don’t matter and pretty girls can’t be smart. The
mass media portrayal of tech workers isn’t any more nuanced: you sit in the dark,
eating pizza and playing video games.

Becca, a white doctoral candidate, had a remarkably similar description
of the geek stereotype: “[Computing has| a negative persona attached. It's
radical. So, it’s a guy in the basement eating pizza and [drinking] Moun-
tain Dew.” Colleen Lewis, Ruth Anderson, and Ken Yasuhara (2016) also
found the geek stereotype to be characterized as a singularly focused, aso-
cial male. The content and the consistency of the language used to describe
the stereotypical image of a computer scientist may be evidence of Davis-
Floyd’s second rite of passage, whereby an initiate is separated from a pre-
ceding social state.

The geek stereotype symbolizes how “competent” computing profes-
sionals move from the social world to the virtual one and, in doing so, sig-
nal their choice to prioritize the virtual over the social world. Other social
activity is discouraged, and a myopic focus on computers is expected. Tony,
a white male mid-career professional, explains how this manifested in his
initiation to the field:

I remember really clearly my first class at Stanford [University] in computer sci-
ence. There was this guy who was on the basketball team. For all I know, he was
on a basketball scholarship. And I remember the professor saying to him, “You
have to choose—computer science or sports. You cannot do both.”

Tony’s undergraduate computer science professor is imparting technical
wisdom, and he expects disciple-like reverence in return. This is an example
of a rite of passage in the computing classroom that encourages one right
way of producing knowledge to the exclusion of developing other talents
and inquiries. This pedagogical approach also mutes students’ curiosity
about the integrated computational elements of a program (Turkle and Pap-
ert 1990). It translates into labor market practices where devices and systems
can be integrated into a worker’s labor practice without knowledge of their
internal workings. This labor practice, called “black boxing” by computing
practitioners, mirrors how the inner workings of the computing field appear
to the majority of digital consumers: opaque and veiled in mystery.

Not only is social activity frowned on in computing, so too is socially
applied research. Shawna, a graduate student in computer science, described
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her struggle to gain support from her adviser Rick to use qualitative social
science methods in her research:

Rick talks a good game, but he’s not supportive of education research. It’s a softer
science. Oh, “veneer of science,” that’s how he describes it.

Computer scientists’ resistance to qualitative science reflects the second
stage in rites of passage: protecting computing initiates from dangerous out-
siders who threaten ritual conductors’—senior members of computing—
unrestricted access to the power that their acolytes supply to their system.
As in other male-dominated institutions—for example, christian religious
sects that declare that there is only one path to “Truth,” one legitimate way
to participate in the organization." To make invisible the social, material
aspects of computer practices is to create a cultural mindset whereby tech-
nical artifacts and those who make and control them are superior to those
concerned with social need and social reproduction (Cech 2013). Who do
these kinds of social relations serve best?

The geek stereotype has recently shifted from soda choice and social
awkwardness to a peremptory bravado reminiscent of the stereotype of
the nouveau riche. While many computing practitioners today are quite
wealthy, a few obscenely so, this cultural shift is not a story of rags to riches
but rather one of outcast to ruler, where the geek once stereotyped as a
misfit is now a highly influential figure. The geek mystique not only helps
to illuminate the particulars of the workplace environment that women
technical professionals must navigate in order to persist in their chosen
field, but, more broadly, it suggests a new stage of technology evolution
in which power wielded by the newly initiated signals a new pattern of
social relations (Hakken and Andrews 1993). This new stage is characterized
by a white male hegemony over ideas and artifacts that has reached such
a widespread level of dissemination that some computing experts can feel
a sense of hubristic control over the paradigms of reality perceived by the
majority of people in the US. This hubris informs a specific kind of mascu-
linity at work in high-tech environments, one vital to cracking the code of
labor segregation in computing.

CEMENTING CORE VALUES

Male hegemony in computing is a sign of a much larger imbalance of
power in US society. Racial stereotyping is also programmed into the Bro
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Code. The geek mystique operates in computing as a racial code (Benjamin
2019). For example, Emmanuel, a cisgender male software engineer from
Ghana, responded to my question about whether he wore his current attire,
a sweatshirt with an expensive label, to his high-tech workplace. “Yeah, this
is cool,” he said, touching the fabric of his ensemble fondly. “Unless . . .”
Then he gently and methodically pulled the hoodie over the back half
of his head and looked at me askew. Without saying a word, Emmanuel
invoked the memory of Trayvon Martin and drove home the devastating
costs of wearing a hooded sweatshirt while Black in the US. In Emmanuel’s
performance, he showed how traditional garb of coding experts is racial-
ized. The hooded figure, a symbol of the Bro Code in current computing
lore and its attendant power in society, is available to whites only.

Like common grooming habits and sartorial standards in US culture, men
from majority groups in computing exert power by maintaining cultural
norms that maximize their comfort while women and other technologists
of color experience heightened scrutiny and surveillance. For example,
Emmanuel said there is an unspoken rule among his male peers of color not
to be seen walking or congregating in groups larger than three; otherwise,
they felt hostility and suspicion from their white peers.?

The internal processes by which computing workers are initiated into
and disciplined by this labor force elucidate the shifting parameters of
power in tech environments as perceived and experienced by workers mar-
ginalized by their social identities. For example, the stereotype of the geek
as someone who adorns their walls with Star Trek posters and builds tower-
ing pyramids of Mountain Dew cans in their cubicles and labs has evolved
to reflect the foothold of power that computing professionals have gained
in US society. Unfortunately, the evolution of the geek is not following
a linear progression to egalitarianism or to a “democratic technoscience”
(Eglash 2002, 61). Instead, the geek stereotype continues to signal the
power of the “pale male” (Lazowska 2002) and the power structures that
prioritize their comforts.

In other words, the geek mystique in broader society enables workplaces
cultures that tolerate or even encourage the belief that white men have a
greater competency in scientific and technical knowledge production than
their peers. This cementing of social identity and technical prowess is a core
value of computing culture, bonded by a technical fetish that reigns the day.
This core value not only shapes the quality of the workplace environment
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but also plays a role in how commodities made by computer scientists are
confused with society’s triumphant progression toward freedom and democ-
ratization (Dean 2009). Some male practitioners leverage this phenomenon
in efforts to achieve elite, even mythical, status in US culture.

“CUZ YOU'RE A GIRL”
Feminist ethnographers have documented male students’ peremptory
attitudes toward others in computing, especially women (Faulkner 2007;
Barker and Garvin-Doxas 2004). Early initiates in the training phase of a
computing career quickly learn which gender identities are most valued,
and some avowedly heterosexual white men leverage this existing hege-
mony to bolster their feelings of belonging and competency.

Sharon, an Asian American undergraduate student, told me of the hostil-
ity her female friend experienced from a male peer:

My friend’s classmate told her that she wouldn’t do better than him in Physics
122 because she was a girl. And I was like, “Oh, no, he did not!” Well, she got a
better grade than him—so. That’s the sweetest revenge!

Evelyn also had an experience with a male peer who presumed he was
more technically competent than she was:

We were doing the group project . . . and one of the guys was like, “Oh, you're a
girl. You don’t know what you're doing. You can [make] the instructions pretty
and all that stuff, but I'll take care of the computer.” I'm like, “One, I know how
to take care of a fan in a computer. Two, like—grrrr!” He thinks he’s a geek god.

Both Sharon’s and Evelyn’s stories demonstrate that some male students
feel the need to prove their competency by leveraging a sense of entitle-
ment related to male identity. Sharon compares her peer’s arrogance to
a god complex, suggesting that his initiation into the computing field is
a rite of passage similar to those who belong to orthodox belief systems
predicated on an exclusivity of the faithful. The male peers of Sharon and
Evelyn seek to belong in the technological community by dismissing and
marginalizing their female peers.

Julie, a white early-career software developer in industry, also spoke
about navigating sexist behavior in computing, this time on the part of a
computer science and engineering professor:

He was great . . . but he was the epitome of an egomaniac—I used to joke with

some of my classmates that you would get a check minus if you're a girl who
questioned what he said in class.
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Julie’s experience exemplifies women computer scientists’ contradictory
feelings toward and relationships with men in their field. In this instance,
Julie seeks to work with a male professor who she respects, so she uses
humor to negotiate his paternalistic attitude toward her. Both Sharon’s and
Julie’s stories illuminate not only the sexism they faced but also the egotism
exhibited by some men as well.

Doctoral student Shawna had a similar experience with a senior male
computing professor. When she told him that she had decided to incor-
porate qualitative methods into her dissertation project—focused on help-
ing disable computer users—he replied: “Well, you know, it’s okay that
you're doing, you know, lesser fields of computer science, because you're
a woman.” In response, she joked to me that she didn’t take him too seri-
ously because she had “more balls than him.”

Becca, a white doctoral computer science student, experienced a simi-
lar conflict when her intimate partners dismissed her accomplishments
because she is female:

BECCA: At my last internship after my freshman year . . . my boyfriend at
the time was like, you know, the only reason you’re getting this internship
is ‘cause you're a female.

COLEEN: Someone you cared about told you that?
BECCA: Oh, yeah.

COLEEN: Oh my, that must’ve been devastating. So, he said the only reason
you got your internship was because you were a girl?

BECCA: Yep. That’s not all . . . another ex-boyfriend I've had in this depart-
ment, yeah, he was trying to explain to me how I was, like, of average intel-
ligence and I'd have to work hard. He said he was more capable but didn’t
have as much work ethic or something like that. He told me that once. And
then I started yelling and—basically what I got out of him—I was just drill-
ing him ’cause I'm not afraid to drill somebody. And what he finally said
was he was upset that I got so many more fellowships than he did.

Becca’s former partners were threatened by her success and turned to
sexist reasoning to bolster their sense of belonging in this competitive field.
An illuminating exchange between Ava, an Asian American undergraduate
student, and Cynthia, her white peer, demonstrates the complex gender
relations in computing and how women's perceptions differ:
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CYNTHIA: People don’t like outright discriminate, or like [say], “Oh, you
don’t know what you're talking about; you're a girl.” Like, I've never heard
that or anything.

AVA: T have.

CYNTHIA: Like slightly seriously?

AVA: Very seriously.

Their exchange epitomizes two camps of women that I met during
this research into male hegemony in computing fields: those who believe
“outright” discrimination is alive and well and those who do not. Cynthia
holds a leadership position in her engineering sorority and helps organize
undergraduate women as women in engineering majors at a top research
university. Based on this activism, and my two interviews with her, I believe
that Cynthia knows that her field could be more welcoming to women,
but she perceives her own and other women'’s paths in computing to be
free of overt sexism. In this sense, she is different from some other female
computer scientists who responded peevishly to questions regarding gender.
For example, a female undergraduate student called the Grace Hopper Cele-
bration of Women in Computing a “celebration of separatism,” criticizing
this women-only function as unnecessarily divisive and exclusionary.

My goal in the following section is to act as Ava did and offer stories docu-
menting evidence of overt discrimination, including harassment. Others,
like Cynthia, who want to fix the low numbers of women in computing,
must recognize violence is at play in high-tech workplaces and in the halls
of higher education institutions, whether or not their personal experiences
confirm it. Taking this seriously and acting on it can inform and invigorate
social movements to desegregate STEM and combat injustices that repro-
duce cultures of exclusion in these fields.

SEXUAL AND GENDER HARASSMENT

(January 2001): Tim D. was hired as a vice president and became my new man-
ager. In Tim’s first team meeting with his direct reports, he told a story about
parading about our office building naked. He said a security guard asked him to
put his clothes back on. Apparently, he was so tickled with this escapade that
he returned to his office and called his 23-year-old female executive assistant at
home at 9:00 p.m. to share it with her. I was disgusted and creeped out that he
shared this story at our meeting as an “icebreaker.”
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Tim's antics—and others that followed—were the impetus for my attri-
tion from Big Tech and the initiation of legal proceedings against my for-
mer employer, Colossus. The field memo above was taken from said legal
proceedings. This naked parade of power was the most absurd thing I
had witnessed, but not entirely out of character for an organization that
actively cultivated and fostered male-bonding rites of passage to cement
a stereotypical masculinity as a core value of the organization as it moved
from being a start-up to a Wall Street darling.

I share my own story to support my argument that sexism and hostile
environments in high-tech are reproduced not only through unexamined
bias and microaggressions but also by sexual and gender harassment and the
silencing of those who protest these injustices. Sexual and gender harass-
ment were common in my research participants’ lives, too. A male senior
manager at Gryzzl (Cary 2015) groped a student participant repeatedly dur-
ing her internship. A male student stalked a full professor, and when she
brought this to her male chair’s attention, he said she was “a bleeding heart
liberal” who deserved what she got.

Julie, a white early-career user experience designer, connects this kind of
sexism with hate:

So there are the geeky kids who respect intelligence. Then [there are] the ones that
have the ego problems that are threatened by women,; it just doesn’t end up going
well. I mean, I can cater to it for a while, but I just lose. I mean, with women—Ilike
an ego-driven boss or manager—it’s just a pain in the ass, but it feels like it’s really
a pain when it’s a male having the ego issue being that you're female. Then you're
dealing with hate issues—and sexist issues.

The emotions present in Julie’s account tell us much about sexist male
leadership in computing. The words “pain” and “hate” signal the level of
violence imposed by male managers with “ego problems.” To further sup-
port Julie’s insights into male violence in computing, I share the details
of an incident of harassment at a technology conference. Ada, an African
American mid-career computer scientist, spoke out against sexism at a
March 2013 PodCon conference and quickly became the target of hate.
During a panel presentation, two men behind her made sexual innuendo
jokes. Although flustered, she tried to ignore them. Then the conference
featured a young girl learning to code. Ada says that this girl motivated her
not to sit back and endure another instance of sexual harassment: “I real-
ized I had to do something or she would never have the chance to learn
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and love programming because the ass clowns behind me would make it
impossible for her to do so.”

She tweeted a photo of the two offenders with the note: “Not cool.” Ada
was supported by the PodCon conference staff who spoke to the men and
reminded them of PodCon’s code of conduct. Her post went viral, and Ada
was fired from her company “for dividing a community she was supposed
to unite.” In addition to losing her livelihood, she was the target of a bar-
rage of racist and misogynist messages, including threats of rape, murder,
and dismemberment. In this case, speaking out against sexism was deemed
divisive, and a woman who broke the code of silence regarding sexism was
threatened.

Like Ada, I was reprimanded at my high-tech workplace for calling out
unexamined bias publicly in meetings. Both colleagues and superiors told
me that these types of complaints were better handled one-on-one and in
private. In private, I made repeated complaints of bias and both gender and
sexual harassment to my boss and to human resources (HR) staff. I com-
plained three times to HR about one repeat offender, a peer with whom I
worked closely. My colleagues also made two complaints about him, and an
anonymous female employee spammed our entire department about this
man’s incessant habit of sitting on the edge of a desk in front of women
colleagues and scratching his testicles. The anonymous spammer insisted
that he stop this form of sexual harassment. Not only was his behavior
tolerated, but this former Navy officer was promoted to a senior leadership
position by the department’s vice president, also a former Navy officer.

CODES OF SILENCE

In her book Lean In: Women, Work, and the Will to Lead (2013, 12), Sheryl
Sandberg asks technical women what they would do if they were not afraid;
“I asked myself that a number of years ago,” she wrote, “and I started getting
on stages and talking about being a woman.” It is telling that the woman
whom Forbes magazine named the fifth most powerful women in the world
in 2011 (Sandberg 2013) was afraid to speak about her gendered standpoint in
cultures in computing. At the 2013 World Economic Forum’s annual meet-
ing in Davos, Switzerland, Sheryl recounted how her lawyer warned her not
to speak out about discrimination in her field, to which she responded: “If
someone wants to sue me because I'm talking about gender discrimination,
go ahead” (Sandberg, quoted in Stewart and Wearden 2013, 2). In a more
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just society, it would be the harassers and the institutions that tolerate them
that would be worried about being sued, not the people targeted by harass-
ment. Instead, in computing, men’s treatment of women—undermining,
objectifying, and harassing—is normal; it is simply the way things are, and
women who speak out about this treatment risk punishment (Carrigan,
Green, and Rahman-Davies 2021; National Academies 2018).

Still, it is important that women working in technology fields are find-
ing the courage to share not only their experiences of sexism but also their
experiences of a coercive pressure to remain silent. These testimonies break
with cultural norms that marginalize women’s voices and experiences as
alien and unwelcome and expose these codes of silence. Still, as Ada’s and
Sheryl’s experiences demonstrate, the potential consequences of transgress-
ing normative codes in computing are steep. For example, Josephine, a
white senior software developer whom I met at a computing conference,
was mad about her company’s “leadership problem.” She backed up her
feelings with numbers—only five senior managers out of 800 were women.
After sharing this data point, she stopped herself, turned bright red, and
said: “Hold on—I want to keep my job.” Lawsuits, harassment, and unem-
ployment are just some of the consequences women must consider before
challenging male hegemony in computing.

Interpreting women’s experiences in computing through the lens of
Davis-Floyd’s conceptualization of rites of passage in technocracy reveals
several core values. First, women are not technically competent, and
those who were “allowed” in the field are trespassing on male domain.
Second, women are objects who exist for male gratification. Those who
protest these normative values may face retribution, including lawsuits and
unemployment.

RITUAL MATING: REPRODUCING THE BOND BETWEEN MASCULINITY
AND TECHNOLOGY

The ideological marriage of masculinity and technical competency is main-
tained and reproduced by rites of passage related to organizational belief
systems and power relations that favor the dominant class. Women'’s lived
experiences and their emotions help to excavate the fundamental systems
of belief undergirding computing: control, normative masculinity, preci-
sion, hysteria, hostility, hero posturing, and the superiority of the technical
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over the social. These beliefs, forged in the crucible of patriarchal power
relations, form the social matrix of computing technology production. This
social matrix is reproduced in ways best understood by Davis-Floyd’s (1992)
fourth intention of a rite of passage: celebrating the culture’s belief system
in order to reproduce it. Gendered and gendering labor processes serve to
indoctrinate computing workers’ to the core values in computing com-
modity production, including constant observation, intense evaluations of
others, and the devaluation of sociality, with concerning implications for
broader cultural domains in the US.

CONSCIOUS AND PERMANENT VISIBILITY

Just as consumers of digital technology sacrifice privacy for the convenience
and pleasure of its tools (Solomonides and Levidow 1985; Zuboff 2019),
so too do its producers. Some Big Tech corporations use proprietary open-
source software to allow employees to oversee their peers’” work. Lynn, a
white early-career software engineering, defines this work style as “a cul-
tural issue that does not appeal to women.” It is not intended to exclude
women, she said, but inadvertently has that effect because it is not an
anonymous process and can make underrepresented group members feel
that much more conspicuous within the organization. Thus, in addition
to being tethered to one’s mobile communication devices, computing pro-
fessionals are accessible to their employers through competitive jockeying
and peer oversight. Companies benefit from these practices because they
foster a sense of urgency that gets work done more quickly. This scrutiny
can stress even the most accomplished workers, like Lynn, who disdain
the spotlight and would prefer to work without being constantly observed.
Thus, in both the production and consumption of computing technology,
actions are publicized and under constant observation.

HAZING CANDIDATES

Another rite of passage specific to initiation into the computing workforce is
the public process of hiring interviews at technology corporations. Carol, a
white senior software engineer, describes the interview process at her former
job, saying: “We just drove the hell out of candidates.” Her male colleagues,
however, went easy on the female candidates and later doubted their com-
petency. Carol vocally objected to her male colleagues’ negative stereotypes
about female candidates’ competence but does not make a connection
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between this and the aggressive and grueling hiring process. Janice, a white
senior leader in academia, does makes the connection between bias against
women candidates and the structure of the interview process, stressing that
the common practice of hazing job candidates needs to be transformed in
order for gender parity in the computing workforce to be realized. Within the
context of other labor practices common in computing, hazing candidates
in the interview process makes more sense. It is the first of a series of rites of
passage that convey repetitiously to initiates that excellence is defined not
only by one’s competency but also by one’s ability to “hack” it: to endure and
withstand derision and hostility in one’s workplace.

RIGOR AND COMBATIVENESS
Many women who persist in computing take pleasure in particular aspects
of their technical work, especially in the precision that coding requires.
However, a dark side of this aspect emerged in this study, one that serves
as another example of a rite of passage. The demand for control and preci-
sion in computing can lead to a combative climate that is differentially
harmful to underrepresented groups. Diane, a senior academic who is
white, told me, “[In] our field, because we’re computer scientists, we're very
precise, and I think we badger each other too much about precision. Like,
if something isn’t precise, you're going to be challenged, you know. And I
think it’s meant well, but I think it’s wearying.”

Other technical women reiterated Diane’s sentiments, frequently citing
the field’s emphasis on “precision” and “rigor.” Significantly, research par-
ticipants viewed these values and practices negatively, describing them, for

” u ” ou

example, as “shoddy,” “hypercritical,” “nasty,” “a bully mentality,” “put-
you-down BS,” and “adversarial rudeness.” Cultural norms on being precise
and intensely accurate in order to ensure rigor creates “abrasive” communi-
cation practices and behavioral norms, thus eroding collegiality in sites of
computer knowledge production. For example, Theresa, a white mid-career

professional, described her experience:

What I would see is, like, you know, we’d start these bug meetings every morning
called “war team meetings.” Literally, who yells loudest gets the floor. I would
really feel good when I hear things like, “Damn, she’s such a fucking steamroller.”
Absolutely! But then . .. on the way home, I would actually feel bad about my
behavior at work, you know. I would cry a lot at work, because I also felt like I had
no sense of self.
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Another participant suggested that this combative behavior might
trickle down from the top: “I have sat in the room with [one of the wealthi-
est people in the world] when he just goes, ‘That’s the stupidest thing I
think I've ever heard. What are you trying to do, just destroy this com-
pany?’” When she told him that his behavior was inappropriate and to
change the tone and tenor of his delivery, she was confronted with both
the tears and anger of this powerful global leader. His employees who mim-
icked this behavior, like Theresa at “war team” meetings, reported feeling
bad afterward. Tony, a white mid-career professional and former McTech
employee, explained:

I saw a lot of people be mean to each other and . . . people there would talk about

how tough they were, but I saw so many people acting abrasive and tough and

going back to their office and being upset about it. You know what I mean, like
people are like; a lot of techies are actually very sensitive.

Tony asked us to consider the sensitive side of computing professionals.
Theresa asked us to consider the divided consciousness that emerged while
she negotiated a hostile workplace environment and her personal values.
Both participants, I argue, exhibit signs of oppositional consciousness (San-
doval 2000), a rupture catalyzed by their attempt to reconcile their personal
values with their organizational workplace culture. The sensitivity that
Tony reminds us to consider happens away from public view. However,
these private moments of reflection and reckoning uncovered in this eth-
nography offer possibilities for interventions that could help computing
laborers integrate their personal values and their computing work. These
moments represent computing workers’ yearnings for a change in the core
values espoused by their leaders. Women leaders are standing up to power-
ful men and refusing to tolerate their histrionics, suggesting that more
senior women leaders could help change the entrenched combative cul-
tural norms rife in computing workplaces. The impact that Big Tech bosses
have on their workers’ behaviors also suggests that educating senior execu-
tive leaders on the importance of collegiality may go a long way to improv-
ing organizational cultures in computing workplaces.

Cultures in professional high-tech settings are rigorous in the sense that
they are harsh environments with extreme conditions, even for dominant
groups members, let alone those already taxed by injustices in broader social
domains. In other words, while hostile work environments are bad for all
workers in the organization, these conditions have a differential impact on
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group members who are also targets of racism and sexism. For example,
consider what it means to inhabit a woman’s body when outnumbered
in a male-dominated environment that rewards combativeness among col-
leagues. Now consider me, the only woman in a 600-square-foot conference
room with three men. The vice president of information technology (IT),
a 300-pound former Marine, screamed at us while pounding his hand on
the table. All I could think was, “He’s blocking the door. I can’t get away.”
This frightening experience of fearing violence in my high-tech workplace
has led me to pay close attention to fear in other women'’s narratives to bet-
ter understand men’s coercive power at work in computing and how this
power operates in concert with the ideologies of technocracy to reproduce
male hegemony in one of the world’s most influential, lucrative fields.

PERFORMING THE AMERICAN HERO

A male executive from Transco shared another example of how some men
perform power in computing. He described his experience of his supervis-
ing two groups—software engineers and hardware engineers. Before impor-
tant product launches, the male-dominated hardware team would find a big
bug a week before launch and want to hold up the time line. The storyteller
refused them, so they would stay in the office all night and day, not shower
or go home, eat pizza and drink soda, and “heroically” deliver on time. After-
ward, the boss would give them all awards. One day, the female director of
the software team said to her manager: “Do you notice my team goes home
at five every day, including during launches, and we deliver no problem on
our deadlines—no drama and no awards?” The male executive was stunned
to reevaluate the situation in this light. He reflected, “The women-led, more
diverse team made the work look effortless—on time, every time.”

The male-led hardware engineer team periodically created crises in order
to look like the “heroes.” Janet Abbate (2012) argues that since the advent
of computing in the 1950s, the field has constituted itself as being in “per-
manent crisis” (Abbate 2012, 73), and she claims the manufacturing of cri-
sis was a challenge to disciplinary boundaries and gender identity. Similar
dynamics were at play in the gender performances in the IT department
at Transco. The male computer scientists, in this instance, performed a
particular kind of heroism that included a willful denial of self-care and
positive health practices. Were they trying to embody the now-elite status
of the stereotypical geek while also performing the popularized discourse
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of the new “American hero” (Misa 2010), blazing cyber-trails in the digital
landscape? My interviewee stressed the gendered nature of the performance
and his own reverence of it. Why did he reward this behavior, even though
his female-dominated software team produced steadily reliable, posi-
tive results? The Transco executive’s story pulls back the curtain to reveal
the patterns of behavior creating “heroic power” in computing culture,
whereby heroes are celebrated for their feats and their behavior idealized
for other members of the culture to emulate.

I was very familiar with these types of histrionics in my interactions
with the software architects and engineers at my former job. The nontech-
nical members of our interdepartmental team—all men, save me—would
often roll our eyes at our colleagues’ theatrics and referred to them wryly
as “the high priests of IT.” Masculine ideals in computing and increasingly
prestigious occupational identity combine to generate a mythical image of
religious proportions. The “latter-day priesthood of nerds” (Misa 2010, 259)
reflects a cultural aspiration of some technical workers, characterized by
elite status, male separatism, and a not insignificant amount of dramaturgy.

EXPERIENCES OF BEING OTHERED

Senior women with whom I conducted life-history interviews frequently
mentioned weariness or told stories of the exhaustion of their peers and
mentees. Listening to their reflections on critical phases of their careers, I got
the sense that the transition from advanced education to the professional
world was particularly stressful. In other words, for women in computing,
the early-career stage, the passage to professional life, is particularly perilous.
Proving oneself and finding new networks of support after leaving others
behind is difficult enough without the additional taxation of being a mem-
ber of an underrepresented group in a field that prizes aggressive critiques.
Diane, the senior academic quoted earlier, explained:
It’s not that people are bad, or people are negative, or people want to put you
down—it’s just the way we think, and the way we behave, and the way we're
trained. And it’s just wearying after a certain point, but it’s especially wearying

if you're a woman and you're not really ever getting any good validation, and
criticism is all you're ever hearing. It's very wearying. I'm getting really tired of it.

Women’s attrition from scientific fields in the early- to mid-career stages
is often explained as the woeful overlapping of the tenure clock and the
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biological clock (Xie and Shauman 2003; Williams 2000). This is an incom-
plete conclusion. Regardless of whether a woman computer scientist wants
to bear children, she must still confront dominant gender norms that
reward women for some behaviors and punish them for others.

For example, Susan, a white senior computing professional, augments
Diane’s discussion of women'’s exhaustion, connecting it with epistemic
violence:

It seems that we still have to prove ourselves more than the men do, still have to
show we're just as smart as everyone else in the room. For many of us, over time
that effort simply gets exhausting, and we leave the profession.

Susan illuminates how women'’s capacity as knowers is doubted in com-
puting, an injustice that seeks to denigrate women'’s intelligence and
constrain them from articulating, and perhaps even consciously understand-
ing, their experiences within male hegemonic modes of knowledge produc-
tion (Fricker 2007).

Carol, the white senior software engineer quoted earlier, told me that
epistemic violence works not only to disqualify women’s scholastic, stra-
tegic, and creative contributions but also our lived experiences. Carol had
been in computing for almost 30 years, having got her start by working
for a fast-paced company much like the one depicted in Tracy Kidder’s
(1981) classic tale of bringing the personal computer to market. As Carol
explained: “One of the biggest barriers [to equality] is having to be a guy.
You're surrounded by guys. You want to fit in. You don’t want them to see
you as different because as soon as you're different, you don’t belong.”
She worries that speaking from her standpoint as a woman and using her
own “modalities” to describe things would violate gender norms proscribed
in her workplace. To minimize being different, she not only adopts male-
centered modalities of thinking, she also censors herself:

CAROL: I just found, after decades, that to be exhausting. I think it grew on
me in ways that I didn’t expect it to, you know. It’s just little things, right.
It’s just like—there’s just probably a thousand different little things that you
would do different, like lunchtime conversation. All the things you can't
say. You know, “Oh my God, I have cramps today.” Or . .. “Goddamn, I
forgot my earrings this morning.” I mean [those things are] just irrelevant,
but you're running this filter all the time. As long as you're running that
filter, you're not just you but they are themselves—they are comfortable.
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COLEEN: So, say you did bring up something that goes beyond “the filter.”
What would be the consequences?

CAROL: Uh, you get marked as being different. ... You know, you're
different—you're different. And different isn't free.

Carol suppresses her emotions at work and feels it necessary to hide ele-
ments of her personality related to her female identity. If Carol’s “outsider
within” (Collins 2004) perspective equates difference with oppression,
then, paradoxically, being free means not being herself at work. This type of
discomfort that some women feel when transgressing boundaries of gender
and technology may be culturally designed to maintain male hegemony.
Participants in this study reported how much they worked to “prove” their
competency, rigorously performing their technocratic worth, despite their
“othered” bodies. I was privileged to interview many powerful women who
possessed self-confidence, a high regard for their competencies, and influ-
ence in their organizations. But these qualities came at a cost—an energetic
cost. Much like Theresa (the “steamroller” quoted earlier), who felt she had
lost her sense of self in her workplace, Carol relinquished a part of her
authentic, embodied self and assumed a muted comportment to conform
to masculine norm in her workplace. Over time this has taken a toll on her
energetically. The experiences of participants in this study suggest a type of
alienation unique to women and men of color in the computing workforce
that could play a role in their high attrition from the field.

Sherry Turkle and Seymour Papert (1990) call for epistemic pluralism in
computer science. Carol’s experience asks us to demand more—ontological
pluralism—the freedom to be fully human, fully oneself in the comput-
ing labor force. Carol feels exhausted from filtering out the elements of
her being and behavior related to her body and gender performance. Her
coerced behavior appears a manifestation of what Kenji Yoshino (2007) calls
“covering,” toning down a disfavored identity to fit the dominant norms
of one’s culture. In Carol’s experience, the cultural norms at her company,
whose products are used by billions of people, insist on gender performances
that conform to stereotypical masculine characteristics. These relations
of power reinforce the ideological bind between computing competency
and a particular kind of racialized gender identity that oppresses through
cultural norms and penalizes individuals expressing “othered” embodied
experiences.
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Assimilating into white male hegemonic practices, epistemologies, and
behaviors does not necessarily mean that you pass, but it may mean that
you successfully avoid “being singled out.” For example, when male col-
leagues draw attention to a female coworker’s gender, it can serve to main-
tain male hegemony and valorize maleness as a measure of prestige and
competency. The often violent “other-ing” of femaleness in computing sig-
nals the “fragility” of male gender identity (Harding 1986) and the regener-
ation of sexist labor practices in a global industry that, paradoxically, prides
itself on innovation.

CONCLUSION

Nancy Hartsock (1998, 107) argues that “women’s lives make available a
particular and privileged vantage point on male supremacy, a vantage point
which can ground a powerful critique of the phallocratic institutions and
ideologies.” In our digital era, many people consume computing commodi-
ties, but very few create them or critique them. A significant majority of
the creative few are male. Women computer scientists and engineers have
a unique social identity, and their stories and experiences paint a concern-
ing picture of the institutions that produce computing technology and
the gendered labor conditions within them. Far from meritocracies, many
computing organizations are instead ritualized sites of initiations for an
elite class. I found patterns in my participants’ experiences that elucidate
values and behaviors unique to dominant group members in computer sci-
ence and engineering fields.

The stories of women in computing and their underrepresented male
peers illuminate the geek mystique, a cultural phenomenon whereby the
geek has transformed from unpopular to powerful, thus incorporat-
ing the values, practices, norms, and symbolic identities of this unique
stereotype of masculinity into everyday sites of computing knowledge
production (Smith 1990). This cultural phenomenon is made possible in
this digital era of technocracy. We live in a culture that worships techno-
logical artifacts, reveres its makers and often equates the two with human
advancement. However, in the production of technology, the geek mys-
tique rewards and empowers some people while denying and denigrating
others. Despite the triumphant, even revolutionary rhetoric that heralds
the innovative promise of computer technology, the power relations in
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computing classrooms and workplaces suggest regressive and oppressive
behaviors rather than egalitarian, democratic ones.

Mapping the structural, epistemological, and interpersonal elements
that constitute the geek mystique illuminates the ways that dominant class
rule in computing is maintained and reproduced. In this chapter, gender
dynamics made plain the means, method, and scope of male hegemony,
which ranges from naked parades of power to dogmatic impositions of
combative behaviors, precise rationality, and intense evaluative styles. Rites
of passage characterized by precision, aggression, hysteria, and the eschew-
ing of social activities and socially relevant research make clear the core val-
ues that form the social matrix of computing technology production. These
core values—enforced and reinforced through these rites of passage—stress
control, normative masculinity, hostility, and the superiority of the tech-
nical over the social. Initiates who maintain and reproduce such core values
are considered meritorious and deserving of their success. These compul-
sory logics have implications for computing commodities, organizations,
disciplinary norms, demographics, and, more broadly, society.

Despite popular claims to the contrary (see Ceci and Williams 2011), overt
discrimination is alive and well in technology fields. Research participants’
private moments of reflection and reckoning reveal a conflict between their
personal values and their organizations’ values. These contradictions make
the violence of the dominant group’s rule visible. Women in high-tech
fields face marked differences and constraints, and how they navigate and
evaluate their experiences of being in the minority informs strategies that
can eradicate the barriers that prevent them from accessing powerful, lucra-
tive positions. Furthermore, transforming computing culture from hostile
and aggressive to welcoming and collegial has the potential not only to
change who produces computing technology but also the core values of its
production, with possible impacts on social applications.
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5 WOMEN MAKING CULTURE:
PROFILES OF PERSISTENCE
IN COMPUTING

Kelly knew at the age of six that she wanted to be an engineer. She loved
math and science, and this passion, along with the popular television show
Star Trek, inspired her occupational aspirations. One day she told her neigh-
bor that when she grew up, she wanted to be chief engineer on the starship
Enterprise. The boy laughed at her. Twenty years later, their paths crossed
again. Kelly recalled: “At 26, I had my doctorate in engineering, so when I
met him again, it was my turn to laugh.” Even at a young age, Kelly knew
her mind and her emotions and remained undeterred by sexist derision of
her career goals in technoscience.

Leith Mullings (1997) coined the term “transformative work” to refer
to everyday work that women do to resist and transform constraints in
their lives. Mullings developed this concept while doing fieldwork on
Black women'’s reproductive strategies in the context of the politics of
Central Harlem. This experience laid the groundwork for generating and
sustaining broader social movements dedicated to justice. While often
time-consuming, stressful, and exhausting, transformative work can be
a source of satisfaction that comes from caring for community (Mullings
2005). Mullings’s concept is a useful frame with which to valorize the labor
(enacted both individually and collectively) required to negotiate and
mediate social inequalities in computing organizations—labor that cares
for and sustains marginalized communities under siege by interpersonal
and institutional violence.

In this chapter, I blend Mullings’s analytic frame of transformative
work with Dorothy Smith’s (1987, 1990) feminist approach to institutional
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ethnography to make sense of how women in computing persist and what
their experiences can tell us about institutions ruled by the Bro Code. Smith
pioneered “a method of inquiry that problematizes social relations at the
local site of lived experience” (Walby and Anais 2015, 211). Women who
navigate organizations ruled by managerial, organizational, and controlling
processes that produce ideologies to legitimize domination become alien-
ated from their own experiences (Smith 1987). These processes, as they are
manifested in this study, are what I call the Bro Code. This chapter presents
excerpts of stories from participants in this study who resist this alienation
and persist in computing education and workforce. Three themes structure
this chapter—emotions, sponsors, and strategies to persist—and each helps
us to understand, respectively, the personal, interpersonal, and communal
dimensions of the lives of technoscientists’ who persist in computing despite
intersectional constraints. I highlight participants’ personal characteristics,
aspirations, emotions, and support systems (both kin and professional) and
the labor required to overcome cultural and interpersonal barriers to contrib-
ute to the computing profession and, by extension, US culture. The women
in the present study dare to compete as equals of men in arenas where—as
demonstrated in previous chapters—the Bro Code dominates. Their lived
experiences can help inform the public on the inner workings of a highly
secretive, powerful field and offer opportunities for collective organizing to
contest the outsized power Big Tech wields in our world.

Of particular interest to me is to document what Smith (1990) calls “rup-
ture,” moments in women'’s lives where they feel the tension between their
own consciousness and the reigning ideology and cultural norms of the
Bro Code. As Hyejin Iris Chu (2011, 57) observes, “Women in engineering
live on the boundary between two different worlds. One is the world of
engineering ruled by men—invented by fathers and built along patriarchal
rule, [while] the other is womanhood.” Women transgressing this bound-
ary must negotiate the dictates of two very different worlds. Stories gleaned
from my research on these transgressors offer an interpretative framework
through which we gain a broader understanding of how gender, race, class,
and technology are constituted and how these factors interact to produce
the Bro Code. Viewing the work that women do in computing as poten-
tially transformative means more than just striving to desegregate com-
puting and advance individuals’ careers. It also requires unpacking critical
elements in a technical career that limit or impede efforts to use one’s talent
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in computing to advance social justice. Throughout this chapter, I want to
celebrate the efforts and emotions of women who persist, despite formi-
dable odds, and emphasize my participants’ efforts to not only transform
their own lives and workplaces but also to use their technical skills to trans-
form our culture through social change.

In the chapter ahead, when I first introduce a research participant, I will
provide their pseudonym, gender identity, race, career stage, subfield, and
the type of institution they were navigating at the time they spoke with
me. In subsequent references to these participants, I will note their pseud-
onyms, with their race and institution type in parentheses.

EMOTIONS AND CREATIVE COSTS

A significant majority of this study’s participants expressed proficiency in
math and science, and credited this talent for their participation in comput-
ing. For example, Julie, a cisgender, white early-career software developer
in industry, said: “I got into engineering because I had strong math and
science scores. I mean, consistently.” Additionally, computer scientists and
engineers can feel intense pleasure and exhilaration for their work (Hacker,
Smith, and Turner 1990). When I asked Julie what she enjoyed most about
programming, she became brightly animated: “I loved learning how to test
and fix and try and find which switch is the one that’s off—aha! It’s cool.”
Participants particularly enjoyed analytical challenges. Alisha, a cisgender
African American doctoral student, told me: “I enjoy the intricate nature of
computers, the speed that you can do [work] with the computer, and now
they’re getting smaller and smaller, and you can do much more [than] you
could do maybe five or ten years ago.” Brandy, a cisgender Asian American
doctoral student, said she liked combining logical and creative thinking
in programming, and the problem-solving part especially motivated her
career in computing research. Sylvia, a cisgender African American doctoral
student, also discovered programming in college and described the experi-
ence in terms of love:

When I went to university, I took a computer science class just to see how it
would be. It was Intro to Visual Basic, and I was just in love with it, I loved
programming, and we had to create our own program. I loved it, so then I just
switched to computer science. . . . I just found it was so fun, and I fell in love with
this creative thing that I did.
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Diane, cisgender and white and a senior leader in academia, also fell in
love with programming in college: “When I got to college and learned how
to program, I loved it. I knew I was in the right field, right away. Yeah, so
that was nice. I love to program. I really enjoy it.” Carol, a cisgender white
senior software engineer in industry, called herself “a tools gal. ... I got
really lucky. I found this process that pays obscene amounts of money,
one I find deeply satisfying.” These narratives reflect participants’ passion
for what they do and challenge the Larry Summers Hypothesis (discussed
in chapters 2 and 3), which denigrates women as incapable of excelling in
mathematically oriented fields. The present research debunks this perni-
cious myth to show that mathematical acumen and passion for program-
ming can motivate women'’s career aspirations and support their persistence
in computing. Beyond protest of this cretinous dimension of the Bro Code,
my attention to participants’ emotions about their work highlights the parts
of their job in which they feel engaged rather than estranged.

Though the Bro Code dictates that logic is superior to emotions, male
technical workers also displayed passion in their work. During participant
observation at a small civic-minded start-up, I observed a six-person team
launch a new product. An authentication password was crashing the server.
The team was in a flurry of activity. The team leader, an expressive, jovial
fellow, opined: “[It's] Murphy’s Law; right before a launch, something will
go wrong!” As he returned furrow-browed to his computer, his colleague,
Joe (cisgender white male), lit up and a satisfied grin crept across his face. I
knew even before he announced it that he had fixed the problem. He was
keenly emotive but shared his success casually, in an offhand manner. I
learned later in an informal chat with his colleague, outside their workplace
setting, that Joe is introverted and very stoic. I was lucky to witness Joe’s
emotions, the pleasure he derived from his programming skills, since he
adheres to a Bro Code norm to hide emotions.

Tony, a cisgender white senior leader in industry, shared further insights
into the emotions and pleasure derived from computing work, saying
“some programmers are in love with the creativity of a creation. They think
of themselves as makers, like, a maker of culture.” It is understandable why
computing professionals perceive themselves as makers of culture. People
in the US live in a world mediated by their creations. High-tech laborers
are culturally significant in the twenty-first century as bearers of technical
knowledge and, as Tony stated, “makers of culture” (Oldenziel 1999). Tony
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then juxtaposed this love and pleasure with another dimension of the Bro
Code: “There’s a culture of workaholism. Culture of abrasiveness. Culture
of, like, hierarchy, where people treat you like shit if they can—if they're
higher than you. And I don't see why the work has to be that way.” Com-
bativeness and a culture of overwork are the price that workers in comput-
ing pay to do what they love and to reap financial reward. This conflict
between one’s intrinsic passion and talents and the culture of the Bro Code
needs attention. It is these moments of contradiction that may signal rup-
ture (Smith 1990) in a computing worker’s consciousness, sparking recogni-
tion that the Bro Code denigrates creativity and the contributions of people
with less power in a society stratified by race, class, gender, and sexuality.
Perhaps then, this rupture might motivate women in computing to resist
marginalization in this field, not (just) to assert their rights as women but
to assert their right to pursue a career motivated by love and passion and to
contribute to society as a maker of culture.

My data suggest that women who persist in computing are extremely
driven to succeed. For example, Joe, a cisgender white undergraduate stu-
dent, had this observation:

Girls within the department tend to be at the top of the department. Like, if they're

in there, they tend to be at the level of awesomeness. Yeah, and they’re more

involved with getting internships. They tend to take heavier class loads. They tend
to focus more on their schoolwork. They’re much more driven than men.

On the one hand, women'’s grit to succeed could be a way of finding a sense
of belonging. On the other hand, within the context of the workaholic cul-
ture, the drive to exceed expectations in an already intense field could have
negative consequences (e.g., poor health outcomes). Further, it could be a
consequence of the internalization of what a number of senior women in
this study, observed: “Women have to be twice as talented to be considered
half as good.”

BRAGGING

In previous chapters, we have explored some behaviors attendant to the
Bro Code—namely, competitiveness, combativeness, hazing, and bullying.
Janice, a cisgender white senior leader in academia, added another dimen-
sion to the Bro Code, which she calls “macho behavior”:

Macho behavior is the experience you have when you go into a class—it par-
ticularly happens in early computer science courses—[and] there are one or two
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people in the class, almost always male, who have been working with computers
since an early age. And they are just so excited to meet a computer scientist—a real
one—that they can'’t stop talking about their skills. “Oh, I did this when I was 12.”

Janice considers this macho behavior a form of bragging and one of the
most significant barriers to women's persistence in computer science under-
graduate education because it intimidates those who did not have the social
resources to tinker with computers during childhood. It is one way that men
from dominant groups in computing enact the geek mystique (a concept I
explored in chapter 4), a performance of power and confidence predicated
on cultural codes governing masculinity and computing technology. Becca,
a cisgender, white PhD student, described how this type of behavior turned
her off from computing. Of her undergraduate experience, she said:

I love math. Computer science was to me, like, the most evil thing, and I never
wanted to do it. What happened was there were a lot of people that were more
technically inclined than me, I guess. I had the math background, but a lot of
them had the computing background, and it was really daunting that other
people were just kinda, like, whipping through these assignments. These guys
would tell me: “You just do this...” and I'm like, “Huh? I've never heard the
terms before.” I just felt really left behind.

Becca’s experience in introductory computing was intimidating. Her
male peers, early adopters of computing, did not explain terms but, instead,
acted as if the next steps for assignments were obvious. This lack of support
signaled that she did not belong, which affected her emotionally and col-
ored her perception of the computing field as “evil.”

IMPOSTOR SYNDROME
Tara, a cisgender white academic, described her experience with this partic-
ular form of macho behavior, which was similar to Becca’s:

I took computer science [in high school] because I thought it might be interest-
ing, and I hated it. And the reason that I hated it is because I thought that [ wasn't
any good at it. And the reason that I thought that I wasn’t any good at it was
because there was sort of a guy who was across the way from me, and I mean, he
knew exactly what he was doing with the coding. You know, he could code it all
instantly. And it took me a really long time, and I really felt bad at it. But, in fact,
I was not [bad at it] because we took these exams—the class was affiliated with a
local university, and we took their exams—and I was the only person in the class
to get any sort of “A” on the exams, but I didn’t feel like I knew what I was doing.
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Janice (white academic leader) had a name for the feelings Tara
expressed—the impostor syndrome—which she described as “the feeling
you have that everyone else but you thinks you're really successful. I suffer
from this big time. And yet deep in your heart, you just don’t think you're
that successful, and you just feel like you're going through the motions . . .
you feel like a failure.” Janice stressed that the impostor syndrome can persist
even when one is getting external validation of success, like Tara was when
she found out she was the best in her high school class at college-level com-
puter science exams.

In contrast, Theresa, a cisgender, white mid-career academic who iden-
tified as feminist, expressed a strong dislike of the impostor syndrome
concept. Theresa felt the concept kept the focus on individual women'’s
struggles and dangerously framed the Bro Code as an internal barrier to
overcome rather than as a symptom of a cultural problem in computing. In
other words, the impostor syndrome reflects a personal cost of navigating
a hostile culture, an internalization of a culture that signals that women
are less talented and less competent than male peers. Internalizing these
Bro Code values means one can begin to feel as if they are true. “One day,”
Theresa remarked, “I will have the balls to do an anti-impostor syndrome
workshop at Grace Hopper [Celebration of Women in Computing confer-
ence].” She felt the conference needed to foster more structural critiques of
sexism rather than further burden women with the charge to fix themselves
to assimilate into their technical classrooms and workplaces.

Theresa’s critique of the impostor syndrome prompted me to examine
who among my participants discussed this topic. In this study, only white
women said they feared they were merely simulating the role of a com-
petent computer scientist. Though several women of color were candid
with me about the pain that white supremacist patriarchy caused for them,
none mentioned or displayed the self-doubt characteristic of the impos-
tor syndrome. White women who identified as feminists, like Theresa, also
appeared to have robust skills for coping with hostility and the ability to
analyze individual experiences within the context of structural constraints.

For example, Sylvia, a cisgender African American doctoral student,
shared how she overcame her self-doubt as an undergraduate: “I had this
one class that was really difficult, which made me think, ‘Why did I com-
mit to computer science?’ But then I found that everyone was having the
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same problem with the class—then I didn’t feel too crazy.” Realizing she
was not the only one struggling was a moment of consciousness-raising
for Sylvia that inoculated her from discouragement. Diane, a white senior
leader in academia, experienced a similar consciousness-raising moment.
When she was unhappy in her first tenure-track job, her friend helped her
to examine the situation and shift her criticism away from herself and onto
her institutional environment. “It took me a while to figure out that it
was the hostile environment, and it wasn’t me or the job itself,” Diane
reflected. The danger of the braggart form of the Bro Code is it can iso-
late minoritized group members and foster self-doubt and isolation, which
threatens women’s persistence in the field.

Shawna, a transgender, white early-career academic, adds another layer
to this aspect of the Bro Code. She described how some male professors
in computing exacerbate feelings of isolation and incompetency in their
women students:

SHAWNA: I had some official mentees; we had set up a first-year mentor-
ing program, and my mentee was really having difficulties working with
her adviser . . . and she was having some difficulties in some classes. There
was one day, in particular, where I had five female grad students come by
my office [to] talk about how they were the only one who had done really,
really poorly in this class.

COLEEN: Oh, they all thought they were the only one, too.

SHAWNA: The instructor had pretty much taken care to suggest that it was
only their problem; [he] did not mention that it was common. [By] the
third one, I'm like going, “Wait a minute, you do know that there are other
people in class who didn’t do as well as you.” They had no idea!

Note how Shawna framed the male instructor’s role in this experience. He
did not assure women that they were not the only ones struggling with
the complexity of course material. Further, he went out of his way, Shawna
believed, to make them feel alone in their struggle. I was not surprised when
Shawna told me that this instructor was an adherent of the Larry Sum-
mers Hypothesis. Shawna thus designed her mentoring strategies around
counteracting this pattern in the Bro Code to help her students build self-
efficacy, which means having positive feelings toward the tasks you do, their
value, and your ability to successfully complete them. It plays a significant
role in women’s persistence in engineering (Marra et al. 2009).
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Women of color in the present study often expressed high self-efficacy.
For example, Olivia, a cisgender African American doctoral student who left
her Big Tech job mid-career to pursue social computing, took great pride
in her accomplishments and found overcoming barriers rewarding. When
I asked her what other women can learn from her example, she declared:
“Hey—I can do anything—kids should see that!” Regina, a cisgender Tai-
wanese doctoral student, stated: “I do want the image of computer geeks
to be overthrown. This is why I like being [an athletic] performer. I'm like,
‘Hey, I can kick your ass physically, and I can also sit in front of a Mac.”” White
women expressed more self-doubt and lower self-efficacy as compared to
women with other racial and ethnic group experiences. This could be due
to my whiteness affecting what participants were willing to trust me with.
It could also mean that white women, as compared to, say, Regina or Olivia,
are more susceptible to stereotypes about proper gender roles because of
particular enactments of patriarchal relations within white communities
in the US. In contrast, participants of color in this study were highly adept
at showcasing their ability to act as agents of their own destiny (Browner
2001; Maternowska 2006).

I was especially impressed with the self-assuredness expressed by Alisha
(African American doctoral student) and her ability to self-advocate:

Coming from my background . . . even to get into this program, [I knew] it wasn’t
easy. I knew I wanted to get into this program but I had to, you know, talk to the
adviser [and] let him know, “Hey, I'm a hard worker. I can get in there and do
the work.” But my background is so much different from a lot of students that
come here. Some of the classes they’ve taken I may have not taken. But, I got in
and worked hard, and I did a very good job.

Alisha had to bridge gaps in academic preparedness and move from a pre-
dominantly African American community to a computer science and engi-
neering program with only one other African American student. Then, she
gave herself credit for navigating these circumstances with aplomb. When
I pressed Alisha on what motivated her to overcome challenges such as
successfully networking with her predominately white and Asian American
peers, even when she felt out of place, she stated firmly: “You just have
to.” Later in our conversation, she recalled a period when her motivation
to finish her dissertation research lagged; ultimately, what spurred her to
continue on was “the accountability factor, because I have people counting
on me.” She persisted because she wanted to make her family proud and be
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a role model for younger folks in her community. This finding supports my
prior research in which students who have overcome structural obstacles
in the pursuit of educational achievements are motivated not only by indi-
vidual personal gains but also by commitments to family and community
members (Carrigan et al. 2019). This “accountability factor” signals that for
those who have faced social disadvantage, persistence in computing is an
investment in a collective identity and community.

SPONSORS: TALK BACK AND PASS IT ON

Women in this study relied on more than their internal resources to persist
in computing. My data revealed a consistent pattern whereby the positive
influence of others’ support and encouragement was crucial to participants’
success. All participants were sure to tell me about the people who have
inspired them, supported their careers, and helped them navigate hidden
rules, avoid pitfalls, improve skills (both technical and social), minimize
stress, and advocate for advancement. These “sponsors” had a significant
impact on my participants’ aspirations, networks of access, and strategies
for persistence. A sponsor differs from a mentor in that their support is
highly visible, as they use their authority to actively advocate for those
they sponsor. Sponsors take mentorship to another level: they not only give
advice to their mentees, but they actively support them, go out of their way
to help them avoid pitfalls, and invest in their mentees in a holistic sense.
“Where a mentor might help you envision your next position, a sponsor
will lever that position for you . . . a sponsor believes in you more than you
believe in yourself” (Hewlett 2010, 5).

SAME-GENDER SPONSORS

Evidence suggests that women faculty in computer science and engineer-
ing have a positive impact on women'’s persistence in the training stages
of computing careers (Diekman et al. 2010). My research supports these
findings. For example, Whitney, a cisgender Latina graduate student, told
me how she is inspired by women faculty in computing: “It feels really
great to take classes with female professors. It makes me feel proud and
I want to be as accomplished as them.” Becca (white PhD student) spoke
highly and frequently of her sponsor: “Both she and I label her as my aca-
demic mom. . . . She just basically opened all these doors for me. . . . She’s
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a blessing, seriously.” Alisha (African American doctoral student) described
how her sponsor outlined a long-term career path for her:

There is a very influential person from my career environment. She is the deputy
director of the laboratory that I work in. My research center has seven labs. The
lab that I worked in is the Information Technology Lab, and she was the one that
kind of got me along this path, [saying] “Hey, you need to get your master’s; you
need to get your PhD,” [and] putting me in different leadership development
courses, leadership development programs. So, I give her a lot of credit for the
place that I'm in right now.

Sylvia (African American PhD student) also described the importance of her
sponsor in her career choices:

Dr. Keller [name changed] was amazing because she is the one who got me into
Minority Access in Research Careers. She would tell me I should apply to this pro-
gram and I didn’t—I just didn’t—and so she called my dad and told him I would
be amazing for the program. So, oh my gosh, I applied, I got in, and even now
she still encourages me.

Carol (white senior leader in industry) described how her sponsor’s support
inspired her to do the same for other women:

[My sponsor]| was just completely awesome, and I was this young woman in her
purview, and she scooped me up. Now, whenever there’s a young woman in my
field of vision, I scoop her up. It is just that culture matters, and if you care about
culture, then it behooves you to pass it on. ... I have my ideas of what culture
should look like . . . probably more now that I'm more senior and definitely old
enough, as the saying goes, to wear purple. I really don’t give a rat’s ass what you
think. . . . I know what culture should feel like. I know how we could treat each
other.

Carol invoked culture here and how women passing on the mentoring they
received early in their career can help to transform computing culture cur-
rently ruled by the Bro Code. Carol’s sponsor, a legend in the history of US
computer technology, gave Carol concrete, practical advice about her male
peers that not only released Carol from an ongoing burden but also gives us
further insight into another aspect of the Bro Code:

It’s like, these guys, they’re always talking about [how] they’re working on this
really important thing and this other guy’s working on this seriously important
thing. I asked my mentor, How do they know that this stuff is so important? She
said, “They’re making it up” [author’s emphasis]. And it was so helpful; it’s like this
huge load off my shoulders. . . . It was such a boost of confidence [for] me . .. to
know the stuff that you think is bullshit, you might be right.
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In chapters 1 and 4, I discussed at length this kind of mythification—an
entrenched, speculative belief system that reproduces the chasm between
what Big Tech leaders say they are contributing and their actual impact
on society. Myth-making plays out both globally and locally. Examining
it locally, in computing organizations and from the perspective of people
who work from their margins, some men in tech cultivate a geek mystique
by bragging about their prior experience with computers and speculating
about how their technical outputs are of monumental import. In graduate
school in the 1980s, Carol’s male peers convinced her that their aspirations
were true facts. Their triumphalism may have sprung from material, ideo-
logical, and cultural forces that undergird the power of Big Tech on a global
scale. This aspirational, cocky form of the Bro Code mirrors the global PR
campaigns of their billionaire bosses—men who look like them and whose
divine mystique trickles down to these bros by virtue of their birthright.
Carol’s sponsor helped break the spell of the geek mystique early in her
career, a critique that encouraged Carol’s persistence and her transforma-
tive work in computing to help other women succeed, too.

Same-gender sponsors can also make crucial interventions that increase
persistence in computing. Shawna (white early-career academic) described
how a female full professor kept her from dropping out of her graduate
program:

[The toxic relationship] with my adviser just kept getting worse and worse . . .

and eventually it led to a point where I was on the verge of a mental break-

down. . .. I had given up. Rebecca [name changed] came into my office one day
and said, “I'll help you find a new adviser.” Honestly, I am saying that moment
was the whole reason why I stuck it out in grad school. I actually called her out

with a special acknowledgment at the end of my defense, because I can honestly
say I would not be here without her.

Shawna’s sponsor, Rebecca, gave her options other than sticking it out with
a male adviser who was causing her serious harm. Beyond providing indi-
vidual support to Shawna, Rebecca also worked communally to spearhead
organizational networks of support for graduate students in computer sci-
ence and engineering:

SHAWNA: I will say that [my school has] improved the safety nets quite a
bit, and that’s all Rebecca’s work.

COLEEN: Can you be more specific? What safety nets?
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SHAWNA: So, basically what Rebecca does is, you have a review of progress
every year. Before no one really paid attention to it. Now, both our gradu-
ate adviser and Rebecca go through each of those reviews of progress and
identify potential at-risk students.

COLEEN: Oh, wow!

SHAWNA: So then they reach out to those students; in particular, Rebecca
reaches out.

Rebecca was performing care work in a solo capacity, a role not formal-
ized as a department policy or procedure and yet one Shawna credits with
her persistence in getting a doctorate in computing. Shawna valorized this
labor performed outside the Bro Code, and we would be wise to consider
at what cost to Rebecca this labor came. Same-gender sponsors are indeed
critical to desegregating computing, but senior women should not shoulder
this responsibility individually. They deserve institutional support, includ-
ing resources, recognition, and recompense.

CROSS-GENDER SPONSORS

Given the low numbers of women in computing and especially in senior
leadership positions, women graduate students often rely on men to
advise their thesis and doctoral projects. Unlike Shawna’s hostile adviser
described above, some men excel at cross-gender sponsorship. For exam-
ple, Wendy, a cisgender white leader in industry, spoke fondly of her male
mentor:

In my case, I had a male Engineering Fellow who was very supportive of women
engineers and worked hard to make sure we had opportunities. He understood
the importance of the technologies I worked on and asked challenging questions.
I also had a woman VP who was quite skilled at working the system and some-
times felt pressured to give up her own technical career. She knew where the
roadblocks were. Both listened well [and] offered great advice and a shoulder to
lean on when things were not going too well.

Diane (white academic leader) also stressed the supportiveness of her male
graduate adviser and connected his support to her persistence in comput-
ing, despite the high rate of attrition among her female peers:

Well, I was lucky. I had a great adviser. He was incredibly supportive—I mean,

there were women dropping out around me, and I don’t think I had the aware-
ness to really understand, as well as I do now, the dynamics of why. So it wasn't
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good for everyone, is what I'm trying to say, and maybe I didn’t appreciate how
good I had it at the time.

After Olivia (African American PhD student) finished her master’s in
computing, she decided she “was done with school.” After seven years of
working in industry, however, she grew tired of working only to expand
the corporation’s bottom line. She returned to school to get her PhD in part
because of the impact of one of her professors:

Dr. Dave had great classes. He brought industry to classes; most of the other pro-
fessors were dull. Dr. Dave made computing part of the real world and made me
want to teach. He inspired me to become a professor.

Though men dominate the senior ranks of computing, glowing reports of
their sponsorship of women were few in the present study. The stories I
have shared tell us how impactful this essential skill of mentoring is to
broadening participation in this influential field. Skill in mentoring and
sponsoring early-career practitioners is not innate to people of certain gen-
ders and race/ethnicities; rather, it is a skill that should be encouraged and
rewarded in senior practitioners. Unfortunately, it is not. This transforma-
tive care work is still, at present, valued and enacted outside the Bro Code.

ALLIES

Men in computing need to join efforts to desegregate the field and destabi-
lize the imposed dominance of the Bro Code. The best way to foster support
for diversity in STEM from dominant group members is to create, recognize,
encourage, and recruit allies. An ally is someone who advocates for minori-
tized group members but does not share their social identity. Male allies are
needed at all stages of computing careers—from peers in the educational
stages through senior levels of leadership.

Men can be effective allies to women in computer science and engi-
neering, especially men who are underrepresented in other identity aspects,
have a female partner who works in computing, share equally in domestic
responsibilities, or have a daughter (NCWIT 2013). Julie (white early-career
software developer) gave me examples of this kind of support:

With my current coworkers, they are a lot more socially adept [than past
colleagues]—they’re not hard-core academics; they’ve studied more, like, art and
design, but they’re kind of still dudes’ dudes . . . they played sports, and they like
to party a lot, but they’re all married and have daughters, which is something
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that’s really cute. It is cute. And I think it makes men a little bit cooler to work
with when they have a daughter and they’re close to their wife. It makes a huge
difference—or if they have sisters that they really like.

Joy and Kara, two cisgender Asian American undergraduate students,
explained in a group interview what it is like to have male allies who “are
cool to work with.”

JOY: Just because I also have guys who are in my group, I feel like they're
just—they’re just gentlemen.

COLEEN: OkKay. So, then, you feel respected?

JOY: 1 do. I mean, a couple of people, they’re definitely a little more self-
absorbed, and they don't like to interact as much with me. But, [ mean, I
want to say, like, maybe five out of the seven people in my group, they've
treated me pretty well. Maybe I've just been lucky and I've been sort of just
working with . . . stand-up guys, but I don’t know. They're always just kind
of, you know, like, “Oh, it’s a woman. Let’s be nice to her.” It probably does
help that I'm usually the one who knows what I'm doing, too.

And, for a similar perspective, there is this comment:

KARA: The only professor who I think kind of noticed females for a second
was an ally, ‘cause he sent out emails to a few of us [women] saying, “Hey,
I just want to let you know, congratulations on doing really well in my
class.” And he’s just sort of a sweet guy.

During my participant observation at a small civic-minded start-up, I
observed Agnes, a cisgender, white early-career professional, interact with
three male coworkers who displayed ally behavior:

AGNES: Thanks for holding my hand, Ken. I feel safe here with all you
smart people. I learned two new shortcuts.

AARON: Now you are around other tech people all day. You’ll learn lots of
shortcuts instead of languishing in isolation!

TONY: Yea—and thanks for fixing my mistake, Agnes—you get an eagle-eye
badge!

Rather than showing off, Aaron made a point of making Agnes feel a part of
the team, and Tony credited her with helping him. These are two examples
of ways that men can practice welcoming disenfranchised practitioners in
high-tech.
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These narratives share a common theme: women in computing appre-
ciate being welcomed, respected, and valued by their male peers. Males
in computing leadership positions have the opportunity to make institu-
tional contributions to inclusivity. For example, Jason, a male senior leader
in industry who is cisgender and white, described his hiring policy at his
start-up. With the goal of hiring more women, he requires hiring managers
to interview women for engineering jobs even if “on paper” they do not
appear as strong. He noted that evaluation of candidates privileges a small
slice of technical skills to the devaluation of other skills needed for the job.
In the interviews, the women often impressed the search committee and
were hired. Jason’s analysis of gender politics was nuanced and astute, espe-
cially his anecdotes about how some male computing professionals not only
self-promote but also manufacture drama for attention and accolades. In
my eyes, Jason cemented his status as an ally when he implicated his own
behavior in his critique, demonstrating the self-reflection and humility
required for men to become part of the solution to cracking the Bro Code.

KIN

Kin—in the sense of both one’s first family and one’s chosen family—also
played a role in this study in women’s interest and persistence in the com-
puting field. Alisha (African American doctoral student) remarked: “My
father has been a great influence in my life, and he told me a long time
ago, if I could understand science and math that I could basically do or be
whatever I wanted to do—whatever I wanted to be in life. So, I took that
to heart.” Olivia (African American doctoral student) was also inspired to
become a computer engineer by a family member:

My uncle is an electrical engineer, a genius, and he introduced me to a new side
of things. He would explain things in two or three different ways [and] tell me
another way to approach the problem until I got it.  admired that he could teach
me all these different ways, and in school there was only one way explained and
I felt lost. My uncle opened these doors for me . . . that was the engineer in him.
I wanted to be like my uncle. I have friends that get stuck all the time, and I can
teach them what my uncle taught me. He said: “Don’t let anyone call you stu-
pid.” He often said: “We can do it.”

Parents and close family members are not the only people who inspire
women to invest in a computing career. In the course of this study, I found
that male partners also encourage women to take up computing as a career
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and persist. In fact, every woman in this study who was in the mid-career
or senior stage of her career and partnered with a man had an agreement in
which her career took priority over his. Helen, a cisgender Asian American
graduate adviser in academia, first clued me into the influence of partners
on women in computing. She keeps in touch with women long after they
leave the program. She talked about her students, both present and former,
in terms of genealogy and likened them to her “grandchildren . . . a family
tree.” From her position in this lineage, she observed that the majority of
straight women who persist in computing have steady male partners who
support their careers.

Tara (white early-career academic) told me that her male partner sug-
gested she take computing classes. She said: “He definitely helped me a
lot, especially in the early classes.” Carol (white senior software engineer
in industry) also described the role a male partner played in her becoming
interested in technology:

It was the very early eighties, and there was a very big recession. I got laid off,
and I tried so hard to find another job in that field and there was just nothing,
nothing. And one day I was home doing nothing, and my boyfriend at the time
who worked at Data Inc. [company changed] . . . he had a book, a manual that
he had brought home on microcode. . . . I picked up his manual because I was
bored and read it, and when I was done I tossed it over the side of the chair and
said, “Well, that’s trivial.” And my boyfriend at the time said, “Are you serious?”
And I said, “Well, yes.” And he said, “Well, if that looks really easy to you, then
you should consider doing this” because there were not a lot of people who had
degrees in computer science at that time.

Thirty years later, Carol still credits her ex-partner with helping her find a
lucrative job that she loves. When I asked Jessica, a cisgender Asian Cana-
dian undergraduate student, if she had a mentor, she thought it about for
a minute and said: “My partner is in tech also and helps me regularly . . .
perhaps he would come closest as a mentor.”

Janice (white senior leader) told me about being recruited for an execu-
tive position in academia and how her daughter Fiona and husband Phil
supported not only her autonomy in decision-making but also her nonra-
tional approach to this life-changing choice:

JANICE: I kept on trying to drop out of the search ’cause I really was not
interested in moving. And [the search committee] kept on saying, “Just come
to meet [us] ‘cause we want to calibrate other candidates against you.” And
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”

then, “Just come and do the on-campus interviews,” et cetera. So, they
make me the offer and I say, “I'm not coming if I have to make the decision
quickly. . ..” And by this time, Phil, my husband, was probably more in
favor of going than staying because he found the school we were at really
quite arrogant. It really is quite arrogant. . . . So, we're having lunch in the
airport. And my daughter Fiona says, “Mom, I know what you're going to
decide.” And I said, “So, tell me.” She says, “No, I'm not willing to take that
kind of responsibility for your life.” I said, “Fine. Tell Dad I'm going to go
off and find a ladies’ room. But as soon as I make the decision, I want to
be able to check with you [to find out] if you knew or not.” So, anyway,
she told him. And then the next day at 3:00 p.m. is the phone call when I
have to make a decision. And I'm sitting looking out, you know, [at] a gray,
drizzly day. I'm looking out at the water, and I'm painting. And, all of the
sudden, literally, the clouds part, and a shaft of light hits the water, and it’s
a quarter to three. And I went over to Phil and I said, “Phil, could I choose
to go to [the new university] just ‘cause it’s this magical thing that we're
going to miss if we don’t go . . . even if I don’t have any rational reason to
choose to go?” And he said, “Sure.”

COLEEN: For magical reasons, he supported you?

JANICE: Yeah, ... then I ask Phil what Fiona said I was gonna do. And he
says, “Oh, she knew you were going to move. She’s watched you for the last
three weeks, and you were trying really hard to find a reason to go. But she
knew you’d figure out some reason or other to go.”

COLEEN: She knows you well.
JANICE: Yeah, she does.

Janice’s “kinscript” is a testament to how women'’s intimate relationships
influence their computing career trajectories. It is a positive example of the
concept of “rupture” (Smith 1990), a moment in the technical woman'’s life
when the tension between her own consciousness and the reigning ideology
of rationality in computing are in conflict. Janice had reached an ascendant
position of leadership in a field that values formal hyperrationality. With the
support of her family, she made decisions using a more creative, nonra-
tional process. Janice’s story of her career path and decision-making process
speaks to a yearning to follow one’s heart that loved ones can best empa-
thize with and support.
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LEAVING HOME

In order to advance their careers, other participants had to make difficult
choices related to place. An important element of pursuing a computing
career trajectory is the willingness to move away from home for a degree
program or job opportunity. The theme of transitioning from one place
to another frequently came up in my interviews. Race also emerged as an
important factor in this theme. Participants from historically underrep-
resented racial/ethnic backgrounds described their transitions away from
their homes and away from their kin with varying degrees of pain and
discomfort. Alisha (African American doctoral student) described her expe-
rience moving away from home to attend an out-of-state school:

ALISHA: So, coming from the environment that I come from, I guess it’s
home, because I'm from Louisiana [state changed], so I already knew a lot
of people in my work environment before I even got there, just on a per-
sonal level, just knowing them because I'm from Louisiana. And coming [to
Pennsylvania and] not really knowing anyone, um, really, I'm the minor-
ity either way you look at it. The first time I came here, I. .. felt like an
outsider. . . . As the semester progressed, and even in that second semester,
I got more comfortable. I met more students, and the second time around,
since I'm back this semester, it’s like I've made a few friends and I feel more
comfortable in this environment.

COLEEN: So why did you return to Louisiana?

ALISHA: T just really love home. . ..I like to travel, but I really love the
South. So, when that opportunity came to return home, I jumped on it.

Sylvia (African American doctoral student) also noted the shock of
homogeneity that greeted her at a predominately white institution:

SYLVIA: T went to Wisconsin [state changed] for school, and I'm African
American. There’s not [many] African Americans there. So, I went from see-
ing, you know, everyone like me, to like, aw! I'm just seeing everyone of [a]
different culture!

COLEEN: That must have been a big shock, too!

SYLVIA: It was! At first you start feeling self-conscious about yourself, won-
dering “Huh? Everyone else looks the same way.” Everyone started looking
the same way, and I was just self-conscious, like, there’s something wrong
with me. I think time helped me work through that.
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Olivia (African American doctoral student) also took some time to accli-
mate to her new community:

After graduation, I decided to go into industry. I was a little burned out on aca-
demia. [My company] was awesome. [ moved to Seattle from the South. [Seattle
is] a predominately white area—at first, it was tough to socialize outside work. But
I started to get close to people.

These stories of transitioning from one’s community to a solo member of
one’s race and ethnicity in predominately white communities testify to the
price of pursuing a computing career as a woman of color (Malcom 1976).
When considering the social impact of computer technology, the disci-
plinary norm requiring practitioners to move does not allow women, and
particularly women of color, to practice their skills in their chosen commu-
nities. Furthermore, there is additional evidence of rites of passage operat-
ing within computing. Rites of passage, a phenomenon discussed at length
in chapter 4, are formal practices that codify core values in a high-tech
culture to ensure the reproduction of the underlying belief system foun-
dational to the Bro Code. In the case of leaving home as a rite of passage
in the field of computing, it divorces workers from their communities and
social fabrics more generally while privileging the global, the virtual, and
the ideals of the hypermobile ruling class.

STRATEGIES FOR PERSISTENCE

In the sections above, I reported the personal characteristics and interper-
sonal relationships that are crucial to women participants’ successes and
advancements in computing. In this section, I share persistence strategies
that women learned “on the job,” not because they are foolproof or even
desirable courses of action, but because they can shed light on the social
dynamics in computing cultures that marginalized workers must navigate
to persist.

THICK SKIN AND DARK HAIR

Once, at conference in Silicon Valley hosted by a Big Tech corporation,
Kate, a cisgender, white early-career academic, told me over lunch that she
had a student who asked how to handle sexism in labs. Because I am a
social scientist who studies this form of injustice, she asked for my advice.
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The following field note demonstrates the conflict that I felt about my
exchange with Kate:

Kate asked me, “What do I tell her? It doesn’t get better and to complain is dan-
gerous.” I told her to legally document every incident of sexism, no matter how
subtle, by sending an email to yourself. I said, “Don’t be afraid to get litigious; doc-
umentation over time is the best offense.” However, later that night at dinner with
Linda, a senior academic woman, I asked what her advice to this assistant professor
would have been. She said the only way to persist in academic computer science
and engineering is to toughen your skin and learn productive ways to vent.

In considering my field note, it is important to reiterate that I did not per-
sist in Big Tech, whereas Linda has persisted in the field for over 30 years.
Getting litigious on one’s own, like I did, may not be the best strategy for
someone who wants to remain in the field for the long term, because it will
likely make one a target of retaliation, which affects one’s ability to remain
in the high-tech labor force. Kate’s observation—*“to complain is danger-
ous”—is chilling. Those who are targets of violence are then ostracized. For
example, in my experience, protesting sexism hurt my career, and I gained
a reputation for being “oversensitive,” an agitator and not a team player.
Timnit Gebru, an Black woman senior leader in industry, was fired from
Google for several reasons, one being her critique of Google’s diversity and
inclusion practices. Gebru said: “Your life starts getting worse when you
start advocating for underrepresented people” (Metz 2021). Emi Nietfeld, a
former Google employee who is white, reported the sexual harassment she
experienced at the company and was then targeted by exclusionary prac-
tices, even by coworkers she cared for and trusted (Nietfeld 2021).

After our dinner conversation, I wondered what Linda meant by “vent.”
I thought of group interviews where women discussed sexual and gender
harassment and bias with levity and even humor. I remembered Diane’s
smile when she discussed her female colleagues who helped her get through
graduate school. I thought about the impressive extracurricular activities in
which many of my participants engaged—poetry, race car driving, acro-
batics, marathon running, sculpture, and volunteering with underserved
children. These could be framed as creative ways to “vent” and thereby
relieve the strains of working in an intense field dominated by the Bro Code.
These are all examples of both collective and individual forms of venting
that women practice to persist as disenfranchised members of computing.
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Elena, a cisgender, white senior academic, agreed that there is a certain
amount of tolerance required in persisting. She said:

In addition to the knowledge and skills required by their profession, I think that
women in technical fields should have a bit of thick skin, to not be impacted
by how different they may look in meetings, to ignore comments, sometimes
intentional and sometimes accidental, about their not belonging, and to gently
interrupt to take their turn in discussions.

Elena’s “turn the other cheek” advice worried me at first because it
encourages passivity in the face of violence. However, I concede that
women on the front lines of desegregating computing must employ a range
of strategies to order to persist. Many women in the educational phase of
a computing career have taken this advice to heart. Corrine, a cisgender,
white early-career professional, identifies as “a social person” and was one
of three women in her undergraduate computing classes of 60 students.
Early in her undergraduate career, she dyed her blonde hair black and con-
tinues to do so five years later: “Being known as both talkative and blonde
isn’t what I need.” Joy (Asian American undergraduate) also drove home
the importance of having a “tough skin,” and she connected to the concept
to hair color:

JOY: I guess if you're going into any of the STEM majors, you kind of have
to have a tough skin.

COLEEN: Yeah. And how do you develop tough skin?

JOY: Kind of have to be manly, if you will. I don’t want to say “manly.” I
feel like we’re just adopting—male characteristics.

COLEEN: Which are?

JOY: Not like the—not stereotypical, like, girly-girl stuff. Limit the blonde
moments.

By dyeing her blonde hair black, Corrine appears to be hewing closely to
this Bro Code dictate. Blonde hair within the cultural domain of US society
can denote sexual availability and a lack of intelligence (Urla and Swed-
lund 19935), both of which can be dangerous to marginalized community
members struggling to prove their competence. Persistence may require,
at times, acquiescing to the Bro Code, tolerating the hostility of peers and
bosses, and navigating stereotypes about women.
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BREAKING THE RULES

Conforming is not always the best strategy of persistence, though. Some-
times breaking the rules worked too. Sylvia (African American doctoral stu-
dent) explains:

SYLVIA: You can do other things besides what they teach you. Like, for me,
even though as an undergrad we would go in the classroom and [the profes-
sors would] be like, “Okay, create this project,” and then they would give
you this really boring thing, but what you can do [is] go to the professor
and be like, “Can I do something else?”

COLEEN: Oh, good for you! And what did they say? What was their reaction?

SYLVIA: They used to always be like, “Sure, you can do whatever project you
want.”

Janice (white senior leader in academia) described how she and her col-
leagues were able to significantly increase the number of women in her
department:

JANICE: We changed the intro course to [computer science], both in terms
[of] the way it was taught and how the material was framed. The contents of
the material provided more choice. So, for instance, we knew that women
liked to have a sense of control over what they were doing. Actually, men
do, too. And so instead of getting only one homework assignment, you
can pick either of two problems to work on. Of course, they have exactly
the same content in them. But one of them is a biology problem and one of
them is a robot [problem], for example.

COLEEN: Oh, I see. So, they can choose the context, and the content
remains the same?

JANICE: Exactly.
COLEEN: And it’s the same problem-solving.
JANICE: Yes.

Like Sylvia, Janice demonstrates that when women are given more choice
and agency in regard to the problems they solve, they are more likely to
persist in computing. This suggests that the content of the problem being
solved matters to women in computing.

Independence of mind also benefited Tara (white early-career academic)
in persisting in computing:
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TARA: The reason that I did not drop out is because I realized early on that
one of the really important things in my graduate career was that you can’t
expect your supervisor to be everything. . .. You need to figure out where
you are going to get various [networks of support] from. . . . I spent a lot of
time figuring out what I wanted to do and where that diverged from what
my adviser wanted me to do—what I should do anyway.

COLEEN: So, sometimes you pursued your own path against the advice of
your adviser?

TARA: Yeah. ... My adviser at one point literally said that he thought that
getting a PhD should be one student sitting alone in a cubicle doing their
work, and I firmly rejected that notion.

COLEEN: Oh, geez, that is the stereotype of the lone geek.

TARA: Right. So, you know, I said no, and I went out and I found support
there. I rallied the other students, and we went out and had breakfast every
other week at IHOP because that’s how it worked out for us.

Tara rejected not only her adviser’s advice but also a dimension of the Bro
Code—the “lone genius” myth of scientific knowledge production—which,
I suspect, is her adviser’s idea of the best way to earn a PhD in computing
and a relic from the Enlightenment era, long left behind in post-World
War II scientific industry in the US. Tara broke this lone genius stereotype
haunting the Bro Code by taking a collective, cooperative approach to her
education, which proved critical to her persistence.

PUTTING OUR MINDS TOGETHER: COLLECTIVE ORGANIZING

The power of women'’s collective organizing was evident in my data. For
example, there was great levity in my group interviews with women com-
puter science and engineering undergraduates; struggle was shared and
received with humor and, in these interviews, women expressed a confi-
dence born of belonging. Diane (white senior academic) moved to the US
from Europe for a graduate program in computing with four other women
from her undergraduate program. They all lived together, studied together,
persisted together, and graduated together in five years. Diane’s self-efficacy
was especially high when she talked about her and her cohorts’ skills and
successes: “We just felt like we were in charge of the rest of the class!” Much
like the transformative work performed by the women in Mullings’s (1997)


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


WOMEN MAKING CULTURE 127

study of reproductive labor in Harlem, women in the training, early, and mid
stages of a computing career depend on their female cohorts to survive the
Bro Code. Beatriz, a cisgender and Latina early-career academic, suggested
that computing organizations provide funding to bring women together:

There should be more money for mentoring—women mentoring other women.
I'll tell you, [it can be] something simple. One thing that made a difference, even
at Carnegie Mellon [university name changed], . . . was funding for lunch for
female graduate students once a week. That made the difference, because we had
to eat. And if there’s a place where it’s just women . . . where there’s no men, you
know, and you can just gripe and support each other, it turns out we all had the
same problems.

These lunches not only provided “productive ways to vent,” to use the
words of Linda, the senior academic quoted above, but also facilitated
moments of consciousness-raising that Sylvia, the graduate student quoted
above, had when she realized others were struggling in her classes, too.
Breaking with the loner expectations of the Bro Code and communing
with other disenfranchised members of computing inoculated people in
this study from resignation and attrition. Beatriz deftly framed these oppor-
tunities as institutional responsibilities that require monetary investment.

Until computing leaders institutionalize structures of support for his-
torically disenfranchised members, women continue to find and create ad
hoc solutions. For example, Anita Borg, a pioneer in computing, started
a women'’s group in the women’s bathroom at a conference on operating
systems in 1987 in order to gather scattered, isolated women into a com-
munity with a collective identity (Abbate 2012). Cynthia, a cisgender white
undergraduate, joined a sorority for women in engineering majors because
she was the only one of her existing friends who was “science-minded” and
felt welcomed by other science-minded women:

What's great about the engineering sorority is you have that camaraderie where
you meet once a week, and you just need to, like, bitch about some teacher or
some class. . . . Everyone else knows what you went through; they all were, like,
“Yeah, I totally understand. You know, it sucks now, but just wait a little bit,
you're going to be fine.” They’ll give you hints, teachers to avoid, or hints on
homework—they’ll give you homework help. If you're struggling, we have what
we call a scholarship chair—you go to her and [say], “Hey, I'm in this class. [ am
sucking at it right now. Is there anyone who can help me?” And then she goes
and talks to people who took that class, or who are in the class right now. They're
like, “Hey, so-and-so’s struggling. Do you think you can like help her out?” And
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we set up study sessions. And we have an old scholarship binder where whenever
we feel like donating, we just donate our old homework or practice exams for
future generations to go through and be able to benefit.

I asked Cynthia whether her woman-centered network of support func-
tioned much like the “old boys’ club” in terms of succession planning:

COLEEN: There’s a legacy that you're putting in place for succession, for
more women engineers to come behind you.

CYNTHIA: Yeah.

COLEEN: So, do you think that helps other women persist as well in
engineering?

CYNTHIA: I think it really does. Kind of just knowing that you have a group
of girls that you'll go have fun with. We try to take classes together. A lot
of our newer pledge classes have been . .. bigger groups. ...I was with a
group of three. [Now] we’ve had up to, like, 11 girls in one pledge class
recently. They become really, really close with each other, and really good
friends, and so they all plan their schedules around each other. . .. They
just all put their minds together. And it just fosters this more collaborative
thinking, where everyone gets to the right answer faster, rather than all of
them separately struggling.. [author’s emphasis]

I stress the last part of Cynthia’s comment to bring attention to the cogni-
tive effects of women cooperating in computing, which augment the social
support these women-centered collaborations provide. These values were
also the impetus for the formation of the Latinas in Computing group,
formed in 2006 at the Grace Hopper Celebration hosted by the Anita Borg
Institute. African American women in computing also see the benefit of
organizing together in the fight against the Bro Code. A program aimed
at understanding the intersectional experiences of Black women in com-
puting, sponsored by the National Science Foundation, found that “col-
lectively creating an action plan for and by black women in computing . . .
was beneficial for organizing a movement around black women in comput-
ing to fight against not being seen or heard” (Burge, Thomas, and Yamagu-
chi 2017). Women of color in computing have to contend not only with
the misogynistic dimensions of the Bro Code but also the white supremacy
and white privilege encoded into the field’s culture. Fostering ways to col-
lectively organize around race and racism—both in the computing disci-
pline as a whole and in individual worksites—is critical to subverting the
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Bro Code and the hegemony of white masculinity in the practice, produc-
tion, and application of computer technology. These forms of organizing
not only allow opportunities to vent and compare notes on the experiences
of being marginalized in the tech workplace and foment consciousness-
raising, they also help facilitate moments of respite from the imposition of
the Bro Code. For example, early in her career, Carol (white senior leader in
industry) took part in a group for women in systems, hardware, and design
engineering fields. She credits this group mentorship with her career per-
sistence because she had “a place where I was me—where I didn’t have to
be anyone else. I was with my homies, and this had a profound effect on
my life.”

CONCLUSION

In this chapter, we have examined—at individual, interpersonal, and insti-
tutional levels—women’s lived experiences persisting as computer scientists
and engineers. Despite facing barriers to inclusion, like their male colleagues’
cocky assurance about their technical prowess and lack of institutionalized
support to combat racialized sexism in the field, participants in this study
persisted in their careers through the strength of their own passion and grit
and through networks of mutual aid from other women, male kin and
allies, and importantly, their sponsors. Their experiences can help elucidate
what changes might transform the practices, demographics, and applica-
tions of computer technology. In chapter 6, I reflect on these experiences
to suggest further actions that may nurture such transformative changes.
The majority of participants in the present study expressed aspirations to
contribute to society—they want to leave the world a better place. I found
a strong correlation between participants’ social justice aspirations, their
persistence in computing, and their personal commitments to supporting
other women. However, technical fields have historically devalued and even
denigrated social and humanistic knowledge and continue to do so today
(Riley 2014). Further, they also thwart the social aspirations of practition-
ers in the field (Cech 2014; Litchfield and Javernochf-Will 2015), all while
waging a relentless public relations campaign extolling the social revolu-
tionary effects of computers (Carrigan, Green, and Rahman-Davies 2021;
Dean 2002). This contrast between the exaltation of computing’s social
contributions and its actual outcomes is why there is a clash between my
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participants’ yearning to use their computing skills for social good and the
prevailing cultural values within the field. The resulting rupture that some
technical women experienced offers the opportunity to amplify existing
efforts to organize against the threats Big Tech pose to the world. Not only
do the participants in the present study have insider knowledge about the
cybernetic infrastructure that undergirds the global economy, they know
all too intimately the harms and injustice perpetuated by the Bro Code.

To make sense of my participants’ persistence and ruptures, I framed
them in terms of transformative work—Leith Mullings’s concept of the
everyday work done to resist oppression that can be the impetus for larger
social movements. The transformative work that some cisgender and trans-
gender women and nonbinary people do every day in order to persist in
computing can serve as a blueprint for cracking the Bro Code. When people
who are far outnumbered in their organizations find ways to connect with
one another, this communion can interrupt not only the process of inter-
nalizing one’s toxic environment but also the myth-making power of tech-
nocracy. Computing workers who navigate their marginalized positions in
their field by pursuing their aspiration for social justice “open up the pos-
sibility of common ground where differences [of class, race, and gender]
might meet and engage one another” (hooks 1990, 13). Capitalizing on the
shared yearning of some computing workers to contribute to the commu-
nal good may be a way to bridge computing’s much-touted benevolentness
and its actual outputs and impacts.

To do so will require further efforts at organizing and building coali-
tions. The informal and formal networks of support documented in this
chapter occurred in academic sites and professional societies. Tech work-
ers are also organizing. For example, in 2018, more than 20,000 Google
employees across the globe staged a walkout against sexual harassment and
systemic racism in the company (Wakabayashi et al. 2018; D’Ignazio and
Klein 2020). Organizing against militarization, racism, and sexism in aca-
demic and professional societies has been increasing, and, as I discuss in
chapter 6, further coalition-building with labor activism in Big Tech may
prove beneficial.
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6 TRANSFORMING THE
COMPUTING WORKFORCE AND
THE SOCIAL ARCHITECTURE OF
ITS LABOR VALUE

Cracking the Bro Code, with an intersectional theory of care grounded in
women’s lived experiences in computing, aims to help transform the cul-
tural norms and moral codes that constitute high-tech worlds. Gender and
racial discrimination within computing worksites correlate with the uneth-
ical and sometimes unlawful activities of powerful institutions whose pro-
found influence on the globe’s population amplifies their transgressions to
crisis proportions. In its current form, computer science makes human soci-
ety vulnerable to surveillance, unemployment, weaponry, climate disas-
ters, objectification, and instrumentalized rationality that undermines civil
liberties and civic engagement. Also, Big Tech is anti-tax, and its success in
avoiding civic responsibilities is decimating the states and communities in
which Big Tech operates. Here, let me echo Maria Klawe’s directive to Presi-
dent Barack Obama—it is urgent that we focus on injustices in the com-
puter science and engineering workplace specifically. Despite the successes
of #MeToo, the growing public criticism of Big Tech, and the promises
made by its leaders to do better, its failings pose a serious and far-reaching
threat to society.

Throughout this book, I have argued that solving problems generated
from a matrix of gender, race, technology, and labor requires cracking what
I call the Bro Code. It is not my intention to spotlight the white, masculin-
ized liberal subject in order to reinscribe his power. Rather, I invoke the
frame to study what values break institutional commitments to equity and
justice in US society and how we are increasingly enculturated to tolerate
such transgressions.
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TECH LABOR ON THE CRITICAL EDGE OF CARE

Because of the generosity of mentors in technoscience, I have had the
opportunity to be a part of the social movement to broaden participation
in engineering and computing. This afforded me access to many sites in
which I could do “deep hang” in technoscience culture. Further, my men-
tors in anthropology have shared with me the tools to lend critical insights
into Big Tech’s cultural failings that result in harms and social ruptures ripe
for collective organizing.

By design, the majority of my participants are folks whom I call “tech
persisters”—people who, despite facing steep barriers to access, opportuni-
ties, and respect in computing, continue to lend their labor and talents to
the field. Many of them are change agents who challenge rather than serve
the maldistribution of resources and regard in these worksites, often in col-
lective efforts aimed at ending gender and racial segregation in science, engi-
neering, and technology. They are the experts who have made my research
possible, and I care about the role they are playing in challenging and
resisting abuses of power in computing. Tech persisters are resilient. They
navigate a culture trying to weed them out, often through harassment. I
want you, esteemed reader, to care about the harms of incivility in comput-
ing workplaces and support those persisting in this labor force. Tech persist-
ers take risks to tell their stories and organize, even in small ways. But is this
enough to transform how the computing industry operates globally and
correct its asymmetries of opportunities, power, prestige, and resources?

In the years following the completion of the formal interviews that
comprise a substantial part of the data informing this book, more and
more brilliant minds are defecting from tech and calling attention to its
injustices from the vantage point of lands beyond Silicon Valley. Borrow-
ing a term from Brian Barth (2019), I see people who leave tech and then
agitate against its wrongdoings as “tech defectors.” Tech defectors trouble
tech from the outside—as members of independent nonprofit research
organizations, social sciences departments, and labor union organizations.
The relationship between tech persisters and tech defectors in the fight to
desegregate one of the most powerful, wealthy fields in the world needs
greater care and attention.

Those who participate in gender equity in science, technology, engineer-
ing, and mathematics (STEM) organizations have led a discursive shift in
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US politics that has strengthened the verve and rigor of public critique of
Big Tech bosses. Many of the tech persisters in this study had individual
moments of rupture, when they recognized the ideologies of the Bro Code
shaping their everyday experiences. This rupture often sparked mutual soli-
darities with other women and nonbinary technologists. For example, in
February 2017, Susan Fowler’s blog post about sexual harassment at Uber
went viral (Fowler 2017). She had the courage to raise her voice and share
her lived experiences of gender violence in Big Tech. Fowler’s visibility in
the public sphere as a whistleblower catalyzed a snowball effect for other
people to come forward—people whose talents and well-being have been
squandered in computing.

When you see a tech persister take such risks, you know that they are
standing on the shoulders of other brave folks. Fowler says she got the courage
to tell her story because, in formative moments of collective consciousness-
raising with women and nonbinary peers, she realized many others had expe-
rienced sexually harassment at Uber and that the company was covering up
its male employees’ violence. A critical mass of consciousness-raising like this
example culminated in a rupture at the level of the body politic in the US,
weakening Big Tech’s ability to enforce a hegemonic rule by tapping into
cultural mythologies, tech fetishism, and the geek mystique (Ames 2019).

Many interlocutors in this study had experienced similar moments of
consciousness-raising and were thus spurred to collectivize against racism
and sexism in more formal channels." Formal organizations give validity
to word-of-mouth campaigns. Further, this validation of a woman’s word
can inoculate the testifier against the gaslighting techniques of troglodytes.
These agencies have played a meaningful role in archiving and disseminat-
ing scientific evidence and lived experiences of gender violence in science
and engineering; thereby, they remind us that it is not in our heads and that,
in fact, racialized sexism is woven into the very fabric of tech organizations’
cultural values. Further, as I described in the introduction of this book,
leaders in these communities can influence policy at the upper echelons of
government like Klawe did during President Obama’s administration.

While tech persisters organizing from within the field of computing
helped to dim Big Tech’s “charismatic” shine in broader public discourse
(Ames 2019), further efforts are needed to strengthen coalitions with tech
defectors and eliminate impediments to collectivity formation and solidar-
ity in the world of computing knowledge production. Failing this, equity
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advocacy in STEM may manifest greater fairness within workplace culture
but will struggle to achieve justice.

Bourgeois politics undergirding technoscience are the “elephant” in the
labs and boardrooms of computer science. This elephant is one “freighted
with a legacy of having been built, in the first place, to shore up the posi-
tions of elite and powerful entities” (Dunbar-Hester 2020, 242). The social
movement to broaden participation in science and technology, much like
other progressive organizing efforts in information technology and com-
munication fields, is in danger of being co-opted and commodified, thus
reifying the very structures of power change that agents hope to undermine
(Dunbar-Hester 2020; McInerney 2014). In other words, less harm and inci-
vility in computing workplaces and greater representation of women and
nonbinary coders will not alone solve socioeconomic imbalances of power
wrought by computing technology.

In order to envision and enact social justice and a future for humanity
beyond the dictates of Big Tech, I suggest forging formal and lasting coali-
tions between tech persisters and tech defectors in the quest to transform
computing. The former have ample, streamlined organizational structures
and wide networks; the latter have independent organization and a radi-
cal vision for the possibilities beyond the authoritative imposition of the
tech commodity fetish and the logics of racial capitalism. While I have
documented violence in high-tech workplaces, more research is needed
to connect this violence to other forms of violence—for example, milita-
rism, white supremacy, neocolonialism, tax evasion, surveillance, rapacious
profit motive, wealth hoarding, and the amplifications of genocide and
fascism around the globe. The good news is that labor organizing is already
occurring in academic arenas of computing and industry. For example, Big
Tech workers are protesting harassment and discrimination at their jobs
(Wakabayashi et al. 2018; Schiffer 2021) and the racist and militaristic ends
toward which Big Tech’s products are being used (Singer 2019; Schneider
and Sydell 2019).

Of course, the binary between tech persisters and tech defectors is merely
a heuristic that I have taken up to think with, to spur conversation about what
it will take to have egalitarian distribution of resources, opportunities, and
regards when it comes to the production of computing knowledge. Much like
the boundaries between academic computing and industrial computer sci-
ence, the boundaries between tech defectors and tech persisters are porous.


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


TRANSFORMING THE COMPUTING WORKFORCE AND THE SOCIAL ARCHITECTURE 135

For example, though I defected from the computing industry, the Bro Code
is still a constraint that affects me professionally in both my ethnographic
research and interdisciplinary collaborations with technoscientists.

The people you have met in this book have shared their stories from
inside the bundle of relationships that comprise Big Tech classrooms and
workplaces. Their stories can add to growing agitation against the violence
perpetuated by Big Tech and the collective resistance to its undemocratic
impacts on society. All of the worlds I traveled in this study demand recog-
nition. This has been my aspiration, one I have not been able to do in this
book evenly. Even when the worlds that tech persisters and tech defectors
inhabit overlap, more work needs to be done to catalog their different
goals and, more importantly, differences in their “epistemic cultures” (Ros-
ner 2018a, 124-125).

To conclude this book, I will enact a politics of care that honors the lived
experiences of those who work within computing while also mapping a
path forward for more investigations into the social architecture of labor
involved in creating and making computing technology. In the remaining
sections, I suggest how the knowledge from this book can help to, first, build
solidarity in the world in which computers are made and, second, envision
and enact the world needed in order to realize a “type of democratic partici-
pation that a just society would require” (Dunbar-Hester 2020, 231).

BRO CODE ENFORCERS

In an effort to greater personalize harms in computing worksites, 1 offer
five characters amalgamated from the narratives that emerged from this
research. I recommend that women and nonbinary computer scientists
look out for the following types of gatekeepers. Based on my own experi-
ence and the sentiments of feminist legal scholar Joan Williams (2000), I
recommend that if you come across any or all of these characters, you send
yourself an email documenting your experience, in case one day legal chan-
nels become necessary to your well-being and career.

THE LADDER KICKER

The Ladder Kicker is a woman in computing who purports not to see gender
and emulates the norms and values of dominant group members, to the
disadvantage of other women in the organizations. Elizabeth Parks-Stamm,
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Madeline Heilman, and Krystle Hearns (2008) found that both men and
women in male-dominated organizations penalize successful women. I
found that women do so as a means to preserve their own perception of
competency. More specifically, the Ladder Kicker understands that power
relations in her organization can remain stable while allowing the token
participation of women in its ranks and leadership. She therefore seeks pro-
fessional advancement by, at best, ignoring female colleagues and, at worse,
thwarting their advancement in the organization. Thwarting takes the form
of either ignoring and diminishing the accomplishments and talent of
other women, weaponizing tears when race relations are on the table, or
showing preferential treatment to men when hiring, evaluating, and firing.
In regard to firing employees, Ladder Kickers perceive their male peers as
bathed in a halo of presumed competence and future success. Ladder Kick-
ers help reserve power for men and raise the bar of evaluation for women
peers. Unfortunately, they are often rewarded for kicking the ladder out
from behind them as they rise. Their antitheses are women who lift other
women as they climb, mentoring other women to persist and become lead-
ers (Cech and Blair-Loy 2010).

THE OBSTRUCTIONIST

Diane, a foreign national senior leader in academia, described her mid-career
phase this way: “It was just very difficult; everything I did there were barri-
ers. It wasn’t only that people were overtly hostile in moments, but it was
also barriers; it was just, like, every time you want to do something . . . it was
just difficult.” Diane’s experience reminds me of Tara’s metaphor (described
in chapter 4) for persisting in computing. She said she felt like she was beat-
ing her head over and over against a wall.” The Obstructionist cements that
wall. The Obstructionist uses precision questioning technique—a method of
questioning that borders on interrogation—to let women and other mem-
bers of disenfranchised groups know they are doing or might do something
wrong. The Obstructionist laments that they cannot work with you because
your ideas hold little value. Janice, senior leader in academic computing,
characterizes the Obstructionist as someone at the board meeting who is
ready to tell you that your contributions are “little pieces of shit rolled into
a ball.” Women in computing will often encounter the Obstructionist in
the mid-career stage of a technical occupation, as Diane explains. Sexism
in the early-career stages morphs into a more confrontational style once
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women make their way to the tables where decisions are made. Variations
of the Obstructionist include pretending to be an “advocate” while trying
to stymy inclusive progress with precision questioning techniques framed
as truth-seeking.

At the heart of the Obstructionist’s defensiveness toward the voices of
feminists and people of color is a commitment to what Alison Wylie (2012,
65) called “conventional ideals of objectivity.” The Obstructionist truly
believes that gender and race do not influence the pursuit or outcomes of
science (objectivity) and that those who occupy the elite echelons of com-
puting knowledge production are best and the brightest, not the blessed and
the privileged (meritocracy) (Margolis 2008). My research and experience as
a change agent in STEM supports Wylie’s insight. For example, Renee, a
white professional working as part of a diversity and innovation team in Big
Tech, told me that, in my research, I have to find a way to answer the ques-
tion that most preoccupies Steve Ballmer, a white cisgender male who was
once chief executive officer at Microsoft: “Why diversify? Apple is innova-
tive and it’s not diverse.”* Now, Ballmer is retired, and I am still fielding ver-
sions of his question from other senior technical men: “Why should I care
about broadening participation in computing?” Like Renee, they believe
my job as a feminist is to convince them to care about harassment and
segregation. Like Dick (the man who mistook me as a wife at a strictly pro-
fessional function), they cannot see my role in science as anything other
than providing morally coded goods to men—as a nursemaid tasked with
awakening their moral consciousness. Obstructionists camp out in science
and technology Studies (STS), too, and encumber thinking about science as a
common good. We who seek justice and meaning instead of generalizabil-
ity as a matter of fact can be called normative and corrosive. We belong in
the streets, not the ivory tower. The Obstructionist blends objectivity and
meritocracy to try to discredit feminism and block widespread uptake of the
movement to transform orthodox politics in technoscience.

THE CREEP

BECCA, THE WHITE PHD STUDENT: Some men are very, very cocky.
COLEEN: I've noticed that with computing. Some guys are really, really cocky.
I went to interview some guy. We went out to lunch and he’s like, “This is a
great date. You know this is a date, right?” And I was like, “What the ... ?”
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BECCA: Wait, did that seriously happen?

COLEEN: It seriously happened. And I was like, “Are you kidding me?”
I was shocked—so when you talk about cocky. . . .

BECCA: That does not surprise me at all.
COLEEN: So, tell me why it doesn’t surprise you.

BECCA: I think [it is] the sexualization of females. . . . When I came to grad
school, I was a target. I'm not even kidding. I had advances, like, full-on
sexual advances by three guys. They didn’t care when I said I had a boy-
friend. They kept asking me out.

Stephanie Shirley, one of the first woman in England to start her own soft-
ware company in the 1960s, described the sexist dynamics of computing
in similar terms: “You were someone to be laughed at, flirted with, some-
body whose bottom you could pinch” (Abbate 2012, 139). Sixty years later,
the Creep is still alive and well in computing, sexualizing, and preying on
women and nonbinary people early in their careers and, too often, pro-
tected by their institutions. For example, when sexual harassment allega-
tions piled up for University of Michigan computer science professor Walter
Laseck, the Information School severed its affiliation with him, but it was
business as usual in his computer science and engineering department
(Molina and Sussman 2021).

My own favorite story of the Creep will always be Tim, my “naked in
the office” boss at Colossus (recounted in chapter 4), whom the executive
leadership thought was qualified enough to serve as a vice president. Of
course, Tim’s unsettling behavior—getting naked in the office, calling his
23-year-old administrative assistant at home at 9:00 p.m. to tell her about
it, and opening our first team meeting with this story—makes much more
sense considering that Joe Buppo, Colossus’s chief operating officer at the
time, was widely referred to by women employees as “King Leer.”

THE TROGLODYTE

The days of overt discrimination are not over, and the Troglodyte is living
proof. In fact, reactionary politics are alive and thriving in Silicon Valley,
and the Troglodyte is their spokesperson. Women with advanced degrees
from the most prestigious computer science and engineering departments
in the US academy told me how misogynistic the cultures were. In sum,
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not only were women faculty a rarity, but faculty members were very vocal
about saying that women should not be computer scientists.

The Troglodyte appeared several times in chapter 4. Shawna recounted
a story of a tenured professor in computer science who said it was okay
that she was switching to a “lesser” subfield of computing because she was
a woman, and Julie connected Troglodyte behavior to the “hate issues”
some men have toward their women students and peers. Meredith Whit-
taker framed James Damore, a former Google employee who circulated a
sexist manifesto at the company, as a quintessential Troglodyte (Whittaker
and Taylor 2020). She notes that Damore’s highly orchestrated distribu-
tion of a screed against his women colleagues (pivoting on that musty old
chestnut—you guessed it—the Larry Summers Hypothesis) exposed the
extent of far-right-wing extremism at Google and how it made transgender
technical workers especially vulnerable.

THE HIGH PRIEST OF TECH

The High Priest is one who lords their technical skills over others. Like the
priests from my childhood parish and my Catholic college, they feel called
to their work. This sense of calling makes them vulnerable to illusions of
grandeur and pedantic communication styles. The High Priest often uses
acronyms to demonstrate an insider’s privileged knowledge and embraces
the meritocratic philosophy that manifests in a belief that those who are
around the table are the ones who deserve to be there. High Priests are
found in classrooms, bragging about their long history of tinkering with
computers to impress professors and intimidate classmates. They are also
the “geek ruling class” (Hakken 2003, 5) in high-tech corporations and aca-
demic institutions who perpetuate microaggressions against their peers to
intimidate them in the name of maintaining the mystical prestige of their
ascendant profession.

SEIZING THE MEANS OF COMPUTING PRODUCTION

In chapter 2, I argued that institutional transformation in technoscience
will only be possible with the inclusion of outsiders’ perspectives on its
culture because their expert knowledge on power pairs formidably with the
lived experiences of tech persisters. I extend this logic to claim that tech
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defectors and cultural scholars have unique assets in the fight for justice in
computing production and outputs—namely, greater freedom and cogni-
tive resources with which to critique the economic structure around which
all computing firms are designed and operate: capitalism.

The US economy is predicated on the subjugated labor of people who
have been and continue to be barred from leadership in structures of power
based on their gender, race, or sexuality. The social movements to rectify
long-standing violence and prejudice in US society, such as the American
Indian Movement, the Black Power Movement, the Women'’s Liberation
Movement, and Gay Liberation, have been under assault since the early
1980s. At this pivotal juncture in history, Ronald Reagen, a B-list actor,
became the figurehead for a far-right activist movement in the US, whereby
capital demanded the redistribution of wealth, recognition, representation,
and political agency to the historically enfranchised. At this same time, in
1984), the advent of the personal computer positioned computing bosses
to help lead this corporate takeover of public institutions (Dean 2009).
Computers help to promote the cultural acceptance of neoliberal austerity
policies that externalize social reproduction from the state to individual
households. This economic regime externalizes many of its costs to women
and communities of color, skimming astronomical profits from the spheres
of reproduction and the exploitation of women’s labor in both the home
and the workplace. The voices that I center in this book are remarkable in
that they are able to persist in sites that produce such immiseration and
precarity. They persist despite the fact that their values and aspirations are
in conflict with those of their bosses, the algorithmic lords of capitalist
accumulation.

Earlier in this chapter, I suggested that sexual and gender harassment
in high-tech could be more effectively resisted and prosecuted by ampli-
fying coalition-building efforts across organizations led by both tech per-
sisters and tech defectors. We need to pair these efforts with more labor
organizing around the architecture of digital capitalism—its material, ideo-
logical, and cultural dimensions—all of which need sustained interrogation.
Thus, I recommend we pay careful attention to tech workers’ collective
reproductive aspirations to use technical skills and expertise to serve public
welfare as an important means by which to build solidarity across identities,
organizations, and fields of study. These aspirations are the key to reimagin-
ing how to seize power over computing knowledge and its production and
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applications, “particularly that which could aid effective political action
and constrain or eliminate predation by elites” (Taiwo 2020).

Tech workers who are women of color, and queer practitioners as well,
are especially primed for labor organizing by a particular rupture—their
elite status in the algorithmic workforce contradicts the alienation and
harassment they experience along multiple axes of identity in said workforce.
Further, as I have sought to demonstrate in this book, their shared aspira-
tions to serve the social good positions them in direct opposition to their
bosses who lean into the tenets of neoliberal regimes to erode social systems
of support and bolster state control over the body politic. For example,
Google’s first union, the Alphabet Workers Union, wrote in a New York
Times op-ed, “Our bosses have collaborated with repressive governments
around the world. They have developed artificial intelligence technol-
ogy for use by the Department of Defense and profited from ads by a hate
group. They have failed to make the changes necessary to meaningfully
address our retention issues with people of color” (Koul and Shaw 2021).

Unfortunately, computing bosses have long been members of the military-
industrial complex in the US. Computer science and engineering, like other
engineering fields, grew out of military initiatives paid for by US taxpay-
ers, using public funds (Abbate 2012; Ensmenger 2010b). Kelly, the white
senior technical fellow in the corporate sector, explains: “Growing up during
the Cold War, science and engineering was well-funded by the military—
probably 80 percent of all engineering was military funded.” Without public
funding from military initiatives, Big Tech and their bosses’ wealth would
not exist. Microsoft has been under fire from its employees for continuing
to collude with the US military (Schneider and Sydell 2019). The Advanced
Research Projects Agency Network (ARPANET), the original platform for the
Internet, was a Department of Defense project (Abbate 1999). Siri, Apple’s
voice-activated command software, originated in Pentagon research on artifi-
cial intelligence and machine learning (Lohr 2012). Computing advances are
often spawned from research funded by the military, with implications for
the type of masculinities operating in computing organizational cultures and
the purposes of computers in society (Rosser 2013).

Theresa, the white mid-career professional working in industry, shared
how militarization in her workplace affected her: “I'd be in the bathroom
crying ‘cause I'm living against my values, and then being, like, ‘Well, what
the fuck is wrong with me? I need to toughen up. I need to, you know, just
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"

like the military, I got to get out there and do my job.”” Theresa was one
of the majority of my participants who aspired to use her technical skills
in service of social justice. Theresa’s emotional conflict however, deepens
our understanding of the contradictions of care discussed in chapter 3. First,
Big Tech is not changing the world for the better, nor is it idling in neutral.
It directly contributes to global warfare, has privatized tools that were
created with public money, and pays tens of millions of dollars to lobbyists
every year to deny the public oversight over corporate activities. Second, the
combative culture left Theresa emotionally bruised, encouraging her to not
just mute but to betray her own intrinsic values. The context of Big Tech’s
historical and cultural ties to the military also further explains why, as dis-
cussed in chapter 4, so many of this study’s participants felt so battle weary.

Siri was sired in the crucible of war. This can help explain its patriar-
chal impacts on civil society. Amanda Marcotte (2011) declared that “Siri
is sexist” because it offers users a plethora of options for escort services and
erectile dysfunction medication but could not return queries on women'’s
reproductive health services like birth control and abortion. Marcotte (2011,
3) concluded that Apple, “the tech company that is the standard-bearer
for . . . innovative technology, can’t be bothered to care about the concerns
of half the human race.” First women's access to health care, agency, and
autonomy were disappeared from digital platforms, and now, in the last
decade, bodily bans to reproduction freedoms are proliferating in state and
federal policies.

Apple created a sexist artifact not only because women were missing
from the design and implementation phases of production but also because
the tool was designed for the purpose of control. Its initial association with
the military—its original sin—taints its outcomes. This sexist artifact is an
example of how computer technology is meant to serve existing power
structures, centralize control, and limit what can be epistemically accessed
and collectively conceived and acted on. The sites in which these artifacts
are created reflect the paradigms underlying dominant worldviews, and
getting more women at the design table is just part of the problem. The his-
torical legacies of computing must be reconciled with who currently ben-
efits the most from its commodities and who is being harmed.

With the cooperation of Big Tech, the administrations of George W.
Bush, Barack Obama, and Donald Trump have demanded warrantless
searches of US citizens in the name of national security. Resisting these
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kinds of violations of civil rights by going public often results in retaliation
by the state and computing bosses (Au-Yeung 2021; Contreras 2021).
This makes Emily Martin’s (1992) suggestion that we imagine using tech-
nology to constrain elites’ power much harder to implement because the
risks are so high. To bring into starker relief the power of controlling tech-
nology and the possible outcomes if this power were collectivized, I ask you
to imagine: What if workers and the public seize ownership and control of
Big Tech institutions? What if individual citizens’ freedoms and privacies
were preserved? What if Big Tech'’s policies, practices, demographics, and
artifacts were open to public review and revisions? What if the government
was accountable to its people, and people’s privacy was protected by a judi-
cious balance of power?

My participants’ aspirations for justice in computing worksites and out-
puts demonstrate how workers with specialized insight into computing
commodities can make critical contributions to social justice causes out-
side their work, in broader public domains, like the preservation of civil
liberties.

I do not conclude here with a deus ex machina but offer some strategies
gleaned from my research and lived experiences. My recommendations are
also inspired by the Level Playing Field Institute (2011),* Al Now Institute
(2019),° and the National Academies report Transforming the Trajectories for
Women of Color in Tech (2022).° 1 suggest that we demand of Big Tech these
eight transformational changes:

1. Believe people who report identity-based harassment, protect them from
retaliation, and get rid of nondisclosure agreements that silence survi-
vors (Vassallo et al. 2016). In addition, fire predators.

2. Pay your fair share of taxes. Close tax havens, and give up your offshore
accounts.

3. Divest from Wall Street, and refuse to cooperate with the National Secu-
rity Agency, the Central Intelligence Agency, and all other US military
operatives.

4. Stop union-busting. Fire lobbyists. Think of the millions of dollars you
will save annually! Do not interfere with workers’ efforts to collectively
organize, and bargain fairly through unions.

5. Makereparations. Your tax-dodging has crippled local economies, soitis time
to invest in social reproduction, including affordable housing, education,
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land conservation, roads and bridges, and other social services—especially
in underserved communities.

6. Cast a wide net in calls for positions in departments, panels, and leader-
ship positions. White cisgender men with degrees from Ivy League com-
puter science and engineering departments are not the only folks with
talent and vision.

7. Create pathways to leadership for women of color. Tie advances in this
area to managers’ performance reviews. Spend 1 percent to 3 percent
of gross profits on inclusion efforts and worker benefits. Be transparent
about your demographics—both real and aspirational. Express zero toler-
ance for identity-based harassment, sexism, racism, and homophobia.
Proactively train all employees, and senior leaders especially, in best prac-
tices for fostering inclusivity every two years.

8. Limit salary disparities between entry-level positions and executives.

Transforming computing will require greater transparency and public over-
sight to hold academic departments and companies accountable for their
influence and impact on the world. These eight recommendations address
the broader social domains in which computing is practiced and revered.
Activism aimed at social change by technologists, and particularly activism
in coalition with other workers, can foster new paradigms for the design
and use of computer technology.

CONCLUSION

I have traced the intersectional roots of power that constitute the Bro Code,
which enables cisgender, avowedly heterosexual men from dominant racial
groups to have an outsized influence on workplace cultures of computing.
Since computing firms dominate global commercial markets, selling under-
regulated commodities that much of the world depends on, it becomes
crucial to examine the conditions under which these commodities were
made. If we can transform these inequities inside computing worksites,
then perhaps the world-changing power of digital commodities and algo-
rithmic systems could be further destabilized and refashioned in order to
better serve billions of people around the globe.

Denying women of color, white women, and nonbinary people the
opportunity to develop and perfect the skills required for leadership in this


endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


TRANSFORMING THE COMPUTING WORKFORCE AND THE SOCIAL ARCHITECTURE 145

century is part of a larger fundamentalist effort to roll back decades of pro-
gress toward a more just, egalitarian society. In fact, the Bro Code first was
invented to exclude the aforementioned groups from the halls of learning
and computer laboratories. Silicon Valley’s current ethos of scaling up fast
with little concern for social responsibility has its roots in the 1960s, when
broad social movements for racial, economic, gender justice had signifi-
cant influence over how engineers came to define themselves and the work
(Wisnioski 2012). Now, given the field’s wealth, reach, and power, it serves
as a key ingredient in the solvent for erasing from public consciousness the
ideas of collective responsibilities in civic society. In addition, it softens
resistance to neoliberal austerity measures that transfer the responsibility
for social reproduction from the state to the nuclear family, disproportion-
ately affecting women.

The high-tech ruling class and the institutions they helm have been able
to broadcast the Bro Code so widely, and with little opposition, because they
are worshipped in the US. Part of their beguiling heroism, what I call the
geek mystique, lies in the power to refuse the culturally devalued labors of
care. The Bro Code mobilizes this disvalue in computing institutionally. For
example, its culture of overwork and the exaltation of technical dimensions
of computing work over social ones signal the lack of regard that comput-
ing corporations and academic institutions have toward modes of repro-
duction in our society. Given the great influence of computer technology,
the effacement of social reproduction reflects and reproduces labor value
within the US more broadly, with significant implications for gender and
race relations.

Promoting proprietary computational machines as a revolutionary social
project is thus a fantasy, one that we cannot afford (Dean 2009). For example,
Oxfam, a global organization fighting poverty, has sounded the alarm that
we are living in the time of greatest income inequality in human history,
with the world’s 10 wealthiest men now owning more wealth than the
bottom 40 percent of humanity (Ruiz-Grossman 2022). Computing bosses
top this list. Their leadership not only fails to contribute to the reproduc-
tion of the social collective but also operates in tandem with government
officials and bankers to erode the social commons (Whittaker and Taylor
2020; Coleman 2013; Hakken 2003). As recent organizing activities by tech
workers evince, lasting solidarities and durable coalitions across workers
and communities are what scare this reigning bourgeoise class the most.
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By placing reproduction at the center of my analysis, I found that par-
ticipants’ reproductive aspirations exceed the bounds of the biological.
Organizing around the social good and the right for computing workers
to use their skills and expertise in service of public welfare is the best way
to contain the threats posed by Big Tech. Feminist discourse needs to shift
beyond balancing work and family to acknowledge workers’ painful choice
between job security and social aspirations. Let’s imagine the institutional
transformations that would come about if these highly trained workers
were to use their “mystical” geek powers in the service of the higher good.
Perhaps this collective action can transform not only computing culture,
from exclusive to inclusive, but also the applications of computer technol-
ogy, from tools of social control to tools of social liberation.
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APPENDIX: SELECT ORGANIZATIONS
COLLECTIVIZING FOR EQUITY AND
JUSTICE IN COMPUTING

*

Al Now Institute: https://ainowinstitute.org

*

American Association for the Advancement of Science: https://www.aaas
.org

American Association of University Women: https://www.aauw.org
American Society Engineering Education: https://www.asee.org
Anita Borg Institute: https://anitab.org

#AppleToo: https://appletoo.us/letter/

Association for Women in Science: https://awis.org

Black ComputHer: https://blackcomputeher.org

Black in Al: https://blackinai.github.io/#/

Black Women in STEM Summit: https://www.bwistem.com

Collective Action in Tech: https://collectiveaction.tech

L D . A S S S o

Computer Research Association Widening Participation: https://cra.org
[cra-wp/

Coworker Solidarity Fund: https://coworkerfund.org

Data & Society: https://datasociety.net

Data for Black Lives: https://d4bl.org

Design Justice Network: https://designjustice.org

Distributed Al Research Institute: https://www.dair-institute.org

Foxglove: https://www.foxglove.org.uk/tag/tech-workers

L D .

Google Walkout for Real Change: https://googlewalkout.medium.com
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*

*

* ¢

*

L S . S

APPENDIX

IEEE (Institute of Electrical and Electronics Engineers) Women in Engi-
neering: https://wie.ieee.org

LATTICE (Launching Academics on the Tenure-Track: An Intentional Com-
munity in Engineering): https://advance.washington.edu/about/national
/lattice

Lesbians Who Tech: https://lesbianswhotech.org/about
#MeTooSTEM: https://metoostem.com

Michelle R. Clayman Institute for Gender Research: https://gender.stan
ford.edu

Microsoft Research: https://www.microsoft.com/en-us/research

National Academies of Sciences, Technology, Engineering, and Medicine:
https://www.nationalacademies.org

National Center for Women & Information Technology (NCWIT): https://
ncwit.org

National Science Foundation ADVANCE: https://beta.nsf.gov/funding
/opportunities/advance-organizational-change-gender-equity-stem

Society of Women Engineers (SWE): https://swe.org

STEM Women of Color Conclave: https://www.conclave-swoc.net/about
TechEquity Collaborative: https://techequitycollaborative.org

Tech Workers Coalition: https://techworkerscoalition.org

The Worker Agency: https://www.theworkeragency.com

Women in Engineering ProActive Network (WEPAN): https://www
.wepan.org
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https://techequitycollaborative.org
https://techworkerscoalition.org
https://www.theworkeragency.com
https://www.wepan.org
https://www.wepan.org
https://gender.stanford.edu
https://gender.stanford.edu
https://ncwit.org
https://ncwit.org
endevour
Записка
None установлено endevour

endevour
Записка
MigrationNone установлено endevour

endevour
Записка
Unmarked установлено endevour


NOTES

CHAPTER 1

1. On how racism is embedded in platforms, see Buolamwini and Gebru 2018; Ben-
jamin 2019; Noble 2018; Simonite 2018. For the ways in which transphobia is also
coded into digital platforms, see Keyes 2018; Spiel et al. 2019. Finally, for more on
how sexual harassment and other violations of consent become part of the algorith-
mic business model, see Carrigan, Green, and Rahman-Davis 2021.

2. For more perspectives on how the concept of “magic” operates as an emic term in
computer science communities, see Rosner 2018b; Benjamin 2019; Sadowski 2020;
Carrigan, Green, and Rahman-Davies 2021; Thomas, Nafus, and Sherman 2018.

3. Others have developed theories on technocracy (e.g., Broussard 2018; Sadowski
2020; Dean 2002; Davis-Floyd 1992), and I am indebted to their work in theorizing
the Bro Code. Through this book, I will use the term technocracy with a theoretical
sensitivity to Robbie Davis-Floyd’s frame because the spirit of her work regarding the
sociotechnical politics of birth in the US pivots on feminist theories of reproduction
and therefore fruitfully applies to my approach in analyzing the digital economy.

4. T use Scott Frickel and Neil Gross’s analytic frame for scientific and intellectual
movements that describe “a collective effort to pursue research programs or projects
for thought in the face of resistance from others in the scientific and intellectual
community . . . for scientific and intellectual change” (Frickel and Gross 2005, 206).

CHAPTER 2

1. T use the term “underrepresented group members” to include women of all eth-
nicities as well as African American, Latino, and Native American men.

2. My inclusion criteria for delineating between gender equity and sexual harass-
ment literature is whether the authors identity the deeper, more pervasive problems
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154 NOTES TO CHAPTER 3

that emerged out of remedial efforts to interrupt bias in STEM as harassment or not.
This is not to say that research describing and theorizing exclusionary practices in
technical fields could not qualify as gender and sexual harassment research (e.g.,
Margolis and Fisher 2003). Nor am I saying that gender equity scholarship is not
produced by feminists.

CHAPTER 3

1. Steven Pinker (2005), in a book supporting “the Larry Summers Hypothesis,”
makes the case that women lack the innate capability for abstract reasoning. The
basis for this claim is studies that purportedly demonstrate that there are a higher
proportion of men at the high end of the scale of math, logic, and spatial tests.
To buttress his hypothesis, Pinker relies on outdated and disproven data from 1985
on the gendered math achievement gap. He ignored data gathered since 1985 that
shows the math achievement gap is nearly bridged (Barres 2006). The quality of
Pinker’s contributions to gender theory is also being questioned by scholars who
have brought attention to his ties to convicted human trafficker Jeffrey Epstein (Fla-
herty 2019) and his dubious claims about rape and feminism (Manne 2020).

2. For a more in-depth discussion of this point, see Carrigan 2017.

CHAPTER 4

1. Following Mary Daly’s example, “I have no need to capitalize christianity. This is
obviously a matter not only of taste but of evaluation” (Daly 1990, 26).

2. The field note that opens the book’s prologue depicted men who roamed the
workplace campus in packs and women alone (and visibly distraught). What I failed
to observe was the absence of men of color in groups. Thanks to Emmanuel, I see it
now and better understand the racial dimensions of the worksite.

CHAPTER 6

1. For a nonexhaustive list of such formal organization, please see the appendix.

2. Tara’s metaphor is reminiscent of Sara Ahmed’s (2012) metaphor of diversity
work being a brick wall.

3. To Big Tech bosses, workforce fairness and diversity are meaningless unless they
increase “innovation” and profit. Jennifer Siebel Newsom and Jean Kilbourne (2017)
captured this sentiment perfectly when they imagined these leaders’ rationale
for doing little to combat harassment and segregation in technical fields: “We've
made billions of dollars while paying women less and with barely any women on
our corporate boards, right? No one can deny that we’ve been leading the world in
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NOTES TO CHAPTER 6 155

innovation . . . while often ignoring women completely.” The pursuit of diversity is
as much a cipher in computing as is innovation—hype trumps reality. Terms like
“innovation” and “revolution” are geek mystique speak for clickbait, human behav-
ior data capture, and nudging people to buy more gadgets more often.

4. The Level Playing Field Institute (2011) produced an excellent report on how
women and people of color in the IT workforce are forced into the margins. They
make four recommendations for improving participation by underrepresented group
members:

1. Develop a homegrown pool of diverse talent.

2. Address hidden biases and barriers within workplaces that disadvantage
underrepresented groups.

3. Conduct research to both uncover hidden biases within the sector, and exam-
ine efforts taken by companies to increase diversity.

4. Get the word out within your company, networks, and communities.

The first recommendation is excellent. Two senior-level participants in this study
learned programming on the job, and both lamented how the trend of companies
growing their talent has faded. As discussed at length in chapter 2, unexamined
bias is an important factor in labor segregation in computer science and engineer-
ing. However, on its own, bias decoupled from interventions combating racism and
sexual harassment is inadequate.

5. Eight years after the Level Playing Field recommendations, the AI Now Institute
(West, Whittaker, and Crawford 2019) also suggested ways that Big Tech could
desegregate its workforce and retain women and practitioners of color:

1. Publish compensation levels, including bonuses and equity, across all roles
and job categories, broken down by race and gender.

2. End pay and opportunity inequality, and set pay and benefit equity goals that
include contract workers, temps, and vendors.

3. Publish harassment and discrimination transparency reports, including the
number of claims over time, the types of claims submitted, and actions taken.

4. Change hiring practices to maximize diversity; include targeted recruitment
beyond elite universities; ensure more equitable focus on underrepresented
groups; and create more pathways for contractors, temps, and vendors to
become full-time employees.

6. The National Academies (2022, 147-149) states the following:

1. To enhance the accuracy of data reporting, tech companies should disaggregate
employment data by tech and non-tech positions, job titles, gender, and race/
ethnicity—with particular attention to the intersection of race/ethnicity and
gender—and make those data publicly available. Reports should include infor-
mation about trends in recruitment, retention, and advancement of women of
color.
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NOTES TO CHAPTER 6

2. Companies and organizations working within the tech sector should create

pathways for women of color into leadership positions and create positions
for diversity, equity, and inclusion professionals that are part of executive
leadership.

. Tech companies, with the assistance of a neutral central organization, should

initiate an ongoing cross-sector coalition with each other as well as other stake-
holders such as academic institutions—especially minority-serving institutions
(e.g., historically Black colleges or universities, Hispanic-serving institutions,
and tribal colleges and universities)—and professional societies. This collective
would allow member organizations and institutions to connect with each other
with the goal of supporting current and future women of color in tech and
promoting effective recruitment, retention, and advancement strategies for
women of color in tech across all entities.

. Tech companies should expand employment options that promote work-life

balance such as remote work, flexible work hours, parental and other family
leave, and career counseling as a strategy to improve retention and advance-
ment and expand recruitment of women of color.
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