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Abstract

Scholars are just beginning to understand how organizational processes
shape LGBTQ workplace inequality. Using multimethod data from STEM
professionals, this article examines how one such factor—the way work
tasks are structured within organizations—may impact LGBTQ workers’
experiences of marginalization and devaluation. Through interviews with
STEM professionals at two NASA space flight centers with different work
structures, we find that LGBTQ professionals at the NASA center where
work is organized in dynamic project-based teams experienced less inclusive
and respectful interactions with colleagues, in part because they had to rap-
idly establish credibility and develop new status management strategies
each time they were shuffled into new teams. The stability of the traditional
unit-based structure at the other NASA center, by contrast, allowed
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LGBTQ professionals time to navigate status management and build trust.
This stability also facilitated LGBTQ community building. Analysis of survey
data of over 14,000 US STEM professionals (594 who identify as LGBTQ)
corroborates this work structure pattern: LGBTQ professionals across
STEM disciplines and employment sectors working in dynamic project-
based teams were more likely to report interpersonal marginalization and
devaluation than LGBTQ professionals who worked in traditional unit-
based structures. These findings highlight work structure as an important
mechanism of LGBTQ inequality that demands further investigation.

Keywords
Workplace inequality, LGBTQ workers, work structure, STEM

Following decades of research on gender and racial/ethnic labor force
inequality, work and occupations scholars have begun to amass evidence
of disadvantages faced by lesbian, gay, bisexual, transgender, and queer
(LGBTQ) employees (Broyles and Fenner, 2010; Correll et al., 2014,
Cortina et al., 2013; McFadden, 2015). This emergent research has revealed
that workplace heteronormativity, cisnormativity, and heterosexism produce
a host of disadvantages for LGBTQ workers (Albelda et al., 2009; Badgett
et al.,, 2007; Collier & Daniel, 2017; Raeburn, 2004; Tilcsik, 2011;
Yoshino, 2006)." These inequalities can take the form of exclusionary orga-
nizational policies, discriminatory hiring and promotion practices, and biased
interpersonal workplace interactions (Patridge et al.,, 2014; Ragins &
Cornwell, 2001; Tilesik, 2011). While such research has made important
headway, scholars still have limited understanding of the organizational
mechanisms that amplify or undermine these inequalities.

One potentially important but unexplored dynamic of LGBTQ workplace
inequality is the way that work tasks are structured within organizations. How
an organization arranges its work tasks, and the way this arrangement subse-
quently structures colleagues’ interactions with one another, likely has impor-
tant implications for LGBTQ employees’ experiences of inclusion and
respect. We argue that, given complex processes of status management, selec-
tive disclosure, and anti-LGBTQ bias, how work is structured in organiza-
tions may be particularly important for shaping the quality of LGBTQ
employees’ interpersonal interactions with their colleagues and how hetero-
normativity, cisnormativity, and heterosexism play out therein.

To shed light on the possible relationships between work structure and
LGBTQ workers’ experiences of marginalization and devaluation by their
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colleagues, we turn to two unique and complementary data sets of science,
technology, engineering, and math (STEM) professionals. As discussed
below, STEM contexts are particularly insightful locations for uncovering
processes of interpersonal inequality by LGBTQ status because these con-
texts often foster heteronormative, hegemonically masculine interactional
norms while at the same time striving for objective, merit-based processes
(Cech & Pham, 2017; Cech & Rothwell, 2018; Rankin et al., 2010). The
data we use are well suited to our task. We begin by exploring work structure
differences through interviews with 27 LGBTQ professionals and allies
employed at two NASA space flight centers with divergent work structures.
Then, to understand whether the central differences by work structure identi-
fied in the interviews are reflected among STEM workers broadly, we turn to
a US national-level survey of 14,434 professionals (594 of whom identify as
LGBTQ) employed across a variety of STEM disciplines and work sectors.

The two NASA space flight centers that serve as our interview case sites
provide an instructive comparison of work structures. At one center, which
we call “NASA-South,” professionals typically work together in well-
established, long-term work units. At the other center, “NASA-East,” techni-
cal work is structured into dynamic project-based teams—an increasingly
popular work arrangement where teams are temporarily assembled for discrete
projects and team members are then disbanded and reshuffled at the comple-
tion of their projects (Harrison et al., 2002; Kalev, 2009). These two centers
share the same agency-wide human resource policies. Like all federal agen-
cies, NASA has had comprehensive antidiscrimination policies inclusive of
sexual identity for nearly two decades and added gender expression to those
policies in 2012. And yet, as in other federal agencies, LGBTQ persons at
NASA experience prejudicial treatment by colleagues (Cech & Pham, 2017;
Cech & Rothwell, 2020). These two NASA sites, in short, allow us to focus
attention on work structure differences while holding constant organizational-
level variability in broad mission, HR policies, and funding structure.

While these NASA centers provide a useful comparison of LGBTQ
employees’ experiences across work structures, they are idiosyncratic sites
in many ways: they sit at the forefront of science and engineering innovation
but are not at the whim of capitalist market forces like for-profit STEM orga-
nizations (Vaughan, 1996, 1999). To examine the relationship between work
structure and LGBTQ workers’ experiences among a broader population of
STEM workers, we use data from a large quantitative survey conducted
after the interviews. These data are part of the STEM Inclusion Study (PIs:
Cech and Waidzunas), which encompasses representative surveys of the
US-based members of 21 STEM-related professional societies, including 13
national flagship disciplinary societies. These survey data allow us to test
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whether the differential patterns of marginalization and devaluation by work
structure suggested by the NASA interviews are echoed among LGBTQ
STEM professionals across employment sectors and STEM disciplines.

As we explain below, existing literature on work structure sets up contradictory
expectations about whether dynamic, project-based structures like those at
NASA-East might promote or undermine LGBTQ inclusion, compared with
more traditional unit-based structures like those at NASA-South. Suggesting
the latter, our interviews indicate that LGBTQ employees at NASA-East had
more negative workplace experiences than LGBTQ employees at NASA-
South, and work structure differences were a central factor in this variation. The
dynamic project-based team structure at NASA-East created particular challenges
for LGBTQ employees: it demanded that team members rapidly establish trust
and credibility with one another, and it privileged assimilation into heteronorma-
tive, hegemonically masculine team interactional norms. Further, because
LGBTAQ identities are frequently invisible, workers who wished to identify them-
selves as LGBTQ had to (re)establish their status and gain credibility within a new
configuration of co-workers each time they rotated projects. In the unit-based
structure of NASA-South, by contrast, coworker cohesion developed gradually
as new members joined established units. This allowed LGBTQ employees
time to decipher the cultural landscape of their units, decide if and how to
reveal their LGBTQ status to colleagues, and figure out how best to manage
their status within that interactional climate. If they found their work group unwel-
coming, or encountered harassment from particular colleagues, they could apply
for positions in other groups with more inclusive reputations without leaving the
center. The stability of workers within the unit structure also facilitated LGBTQ
organizing and community-building.

Our analysis of STEM Inclusion Study survey data showed that dynamic
project teams are particularly challenging for LGBTQ STEM professionals
well beyond the NASA case. LGBTQ-identifying survey respondents who
worked in dynamic project-based teams were more likely than their peers
in other work structures to report professional devaluation and marginaliza-
tion by their colleagues, net of demographic, sector, discipline, and employ-
ment controls. LGBTQ workers in dynamic project-based teams were also
less likely to feel comfortable being open to their co-workers about their
LGBTQ status than those embedded in other work structures.

As we note in the conclusion, these findings raise broader questions about
the consequences of work structure for LGBTQ inequality. They suggest that
dynamic, project-based work structures may promote the marginalization and
devaluation of LGBTQ workers more than other ways of structuring work
activities within organizations. These results point to the need to more care-
fully consider how the arrangement of work tasks—and the subsequent
arrangement of workers such structures produce—may aggravate LGBTQ
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marginalization and complicate LGBTQ persons’ status management calcu-
lus when deciding whether and with whom to be open about their LGBTQ
status. Given the increasing popularity of dynamic project-based structures,
especially in science and engineering industries, these findings are a timely
caution about their potential negative consequences.

Theoretical Background

In this section, we contextualize our study within existing research on
LGBTQ inequality in the labor force generally and in STEM in particular,
and review literature on the relationships between work structures and socio-
demographic inequality.

LGBTQ Workforce Inequality

Evidence is building that LGBTQ employees face persistent and multifaceted
disadvantages in US workplaces. At the organizational level, LGBTQ
persons are often still excluded from the benefits and protections extended
to their non-LGBTQ colleagues (HRC, 2021; James et al., 2016). Many orga-
nizations lack basic domestic partner benefits or transgender-inclusive health-
care benefits (HRC, 2021; Raeburn, 2004) and until only recently, half of US
states did not prohibit workplace discrimination on the basis of sexual identity
and transgender status. Hiring and promotion discrimination against gay and
lesbian workers is also common: audit studies have found that job applicants
that flag LGBTQ affiliations on their resumes are significantly less likely to be
invited for an interview (Mishel, 2016a; Tilcsik, 2011; Weichselbaumer, 2003)
and between ten and twenty percent of sexual minority survey participants
believe they have been denied a promotion at some point in their career
because of their status (Badgett et al., 2007; Mays & Cochran, 2001). Wage
penalties have been documented for gay men, lesbian women, and bisexual
workers (Mishel, 2016; Mize, 2016; Waite & Denier, 2015), and such discrim-
ination is particularly common among transgender and gender non-binary
workers (Clements et al., 1999; James et al., 2016; Schilt & Westbrook, 2009).

In addition to these more formal processes of discrimination, LGBTQ
employees face interpersonal disadvantages that emerge in informal interac-
tions with colleagues. LGBTQ employees often face marginalization from
workplace social networks (Connell, 2015; Friskopp & Silverstein, 1995)
and exclusion from social capital useful for career advancement (Ragins &
Cornwell, 2001; Ueno et al., 2013). They also encounter more general nega-
tive status beliefs about LGBTQ persons as untrustworthy, aloof, deviant, or
immoral (Dovidio & Fiske, 2012; Herek, 1998, 2007; Ragins, 2008). LGBTQ
employees also experience devaluation of their professional competence by
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colleagues and supervisors, particularly when stereotypes about LGBTQ persons
contradict schemas of professional excellence within certain occupations (Cech
& Waidzunas, 2011, 2021).

LGBTQ workers frequently engage in “status management” at work.
Status management is the negotiation of whether and to whom one discloses
socially devalued status(es), and how frequently one makes reference to those
status(es) directly or indirectly in the presence of colleagues (Clair et al.,
2005; Johnson et al., 1995; Jones & King, 2014). LGBTQ workers may
feel pressure to conceal their LGBTQ identity at work or to “cover” or down-
play their status among colleagues in order to reduce the likelihood of
encountering bias (Giuffre et al., 2008). This status management can be cogni-
tively and emotionally taxing and burdens LGBTQ employees with negotiation
work not required of their peers (Cech & Waidzunas, 2011; Johnson et al.,
1995; Jones & King, 2014; Schilt & Westbrook, 2009; Yoshino, 2006).
LGBTQ persons’ extreme numerical underrepresentation in most organizations
may also leave them vulnerable to processes of tokenism such as heightened
visibility, exaggerated performance pressures, and greater difficulty establish-
ing credibility (Kanter, 1993 [1977]). Status management means negotiating
not only anti-LGBTQ status biases among colleagues, but also colleagues’
“boundary heightening” behaviors, whereby the presence of LGBTQ persons
induces self-consciousness among non-LGBTQ colleagues who are used to
less reflexive interactional styles. Such self-consciousness can, in turn, foster
awkwardness or resentment toward LGBTQ workers by their coworkers
(Kanter, 1993 [1977]).2

These LGBTQ status biases intersect with race and gender biases. The
experiences of persons within the LGBTQ umbrella can differ by gender
identity, race/ethnicity, and sexual identity. For example, experiences of
gay men in the professional workforce differ from those of lesbian women
and bisexual men and those experiences can vary, in turn, by race/ethnicity
(e.g., Cech & Rothwell, 2020; Pedulla, 2014).3 Transgender and gender non-
binary persons are often targets of different forms of bias and stereotypes than
cisgender sexual minority workers (Bilimoria & Stewart, 2009; Cech &
Rothwell, 2020; Mize 2016; Schilt, 2010). LGBTQ workers also vary in
the degree that management of status visibility is an option for them
(Collier and Daniel, 2017). Nonetheless, we consider LGBTQ status as
a category of analysis here because heterosexism, heteronormativity,
and cisnormativity contribute to an interwoven cultural system of bias
that disadvantage sexual identity and gender minority persons in overlap-
ping ways (Yoshino, 2006).

Recent work has identified a handful of organizational factors that shape
experiences of LGBTQ workers. Organizations with a history of anti-LGBTQ
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bias, such as military organizations, tend to foster less positive workplace expe-
riences than others (Cech & Rothwell, 2020; Raeburn, 2004). Organizations with
greater representation of sexual minority and transgender individuals tend to
support more positive workplace experiences for LGBTQ workers (Ragins &
Cornwell, 2001), although such workplaces can still harbor anti-LGBTQ
stereotyping, harassment, and discrimination (Giuffre et al., 2008; Williams &
Giuffre, 2011).

Beyond this, we know little about how organizational structures amplify or
undermine the interpersonal marginalization and devaluation LGBTQ workers
experience. Strategies of status management, and the strain of that status man-
agement on workers, may be particularly sensitive to the arrangements of work
tasks within one’s organization and the types of interactions of colleagues,
supervisors, and/or clients those arrangements necessitate. We thus center
work structure in our investigation to better understand whether the arrangement
of work tasks might be its own source of disadvantage for LGBTQ persons.

LGBTQ Inequadlity in Science and Engineering Contexts. Science and
engineering-related work contexts can be especially challenging for
LGBTQ-identifying persons. For instance, Cech and Pham (2017) found
that LGBTQ-identifying employees in STEM-related federal agencies
(including NASA) experienced wide-ranging inequalities in perceived treat-
ment as employees, workplace fairness, and work satisfaction, and were more
likely to intend to leave their agency compared to their non-LGBTQ col-
leagues. These trends are echoed in emergent scholarship on sexual minority
and transgender persons in academic STEM. Patterns of heterosexism, trans-
phobia and heteronormativity, as well as harassment and pressures to pass as
heterosexual and/or cisgender or cover one’s LGBTQ status, are pernicious
within STEM departments and negatively affect both faculty and students
(Bilimoria & Stewart, 2009; Cech & Waidzunas, 2011; Patridge et al.,
2014; Riley, 2008). Our recent research (Cech & Waidzunas, 2021) found
that across industry and discipline, LGBTQ STEM professionals are more
likely than their similarly qualified peers to experience marginalization,
devaluation, and harassment at work. Yet the majority of this scholarship
has attended to either LGBTQ status bias among coworkers or discriminatory
policies within organizations, with little explicit attention to how organiza-
tional structures may contribute to LGBTQ inequality.

Work Structure and Inequality

Work structure—the arrangement of work tasks within an organization—is
consequential for sociodemographic inequality within organizations. Work
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structure shapes a number of features of work environments, including how
frequently and for how long workers are in contact with one another, the way
competence is displayed and rewarded, workers’ options for advancement,
and structural opportunities to resist and subvert bias in one’s workplace
(Hodson, 2001; Huemann et al., 2007). How work tasks—and thus social
relations between workers—are arranged within organizations can facilitate
or undermine worker power, autonomy, solidarity, and dignity (Cohen &
Ledford, 1994; Hodson, 2001; Smith, 1997; Vallas, 2003). Work structures
that are dynamic and ever-changing, for example, may give marginalized
workers the opportunity to demonstrate their skills to a wider group of
people, or they may be especially taxing, requiring re-establishment of trust
with new sets of colleagues.

Previous scholarship has argued that the structural features of organizations
can themselves be biased. The routine practices and arrangements of organiza-
tions—their contracts, logistical arrangements, physical spaces, etc.—often
assume cisgender male bodies, masculine workers, and uninterrupted work
hours (Acker, 1990).* These organizational structures can embed “culturally
available stereotyped images and narratives throughout organizational practice”
(Ely & Padavic, 2007, p. 1133). Dominant groups, in turn, can use work struc-
tures to reinforce cultural boundaries in ways that help cement their organiza-
tional power (Cooper, 2000; Kanter, 1977). Not only may organizational
structures privilege men over women and white persons over persons of color
(as previous scholars have illustrated), they may also privilege non-LGBTQ
workers over LGBTQ persons (Acker, 1990; Faulkner, 2007). As such, we
suspect that the way work is structured within organizations, and how
workers are subsequently arranged as a result of those work structures, has
important implications for the extent to which heteronormativity, cisnormativ-
ity, and heterosexism are deployed in workplaces and the status management
strategies LGBTQ persons must rely on to navigate those settings.

Project-Based Work Structures. Many workplaces in the US, especially
STEM-focused organizations, have shifted away from hierarchical,
top-down work structures, where line employees are grouped into stable
units, toward more horizontally arrayed, self-managing work groups that
are arranged according to the expertise demands of specific projects
(Smith, 1997). These project-based structures became popular in the US in
the 1980s and 1990s, and by the early 2000s, around 35% of medium to
large workplaces in the US had already adopted some form of self-managed
project-based teams (Kalev, 2009; Vallas, 2003).

Project-based teams are often “dynamic,” where team composition and
work processes are arranged in the service of immediate, time-bounded
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projects. Dynamic teams are typically formed and then disbanded by manage-
ment to meet the demands of discrete project goals (Huemann et al., 2007).
Workers in traditional unit-based structures may also work on discrete pro-
jects, but those workers remain in their designated units project after
project, and team cohesion remains relatively stable. Dynamic project-based
work structures are heralded as more efficient and more effective than tradi-
tional unit structures, in part because they provide more amiable conditions
for collaborative problem-solving (Vallas, 2003), but also in part because
they intensify self- and peer-monitoring and discipline which increases pro-
ductive output (Cohen & Ledford, 1994; Smith, 1997; Sobering, 2019).

Some research on racial/ethnic and gender inequality has argued that
project-based team structures may help mitigate typical processes of ascrip-
tive disadvantage within workplaces. This scholarship argues that project-
based teams reduce job segregation and facilitate greater inclusion of
women and racial/ethnic minorities in leadership positions (Kalev, 2009).
Because they require the interaction of professionals from various disciplines
and allow workers to demonstrate skills and abilities outside the confines of
their official job titles, project-based teams may “create new opportunities for
peer-like collaborative relations between workers from more-and less-valued
jobs” (Kalev, 2009, p. 1595) and offer greater opportunities for women and
racial/ethnic minorities to demonstrate their abilities (Kvande &
Rasmussen, 1994; Ollilainen & Rothchild, 2001; Smith-Doerr, 2004). The
horizontal management structures typical of project-based teams may also
facilitate egalitarian relationships across different job categories better than
traditional unit-based structures, helping historically marginalized group
members feel more integrated with their colleagues and make the quality
of their work more visible to their peers and supervisors (Berdahl, 2017).

Smith-Doerr’s (2004) study of biotechnologists, for example, illustrated
the potential positive effect of interdisciplinary team structures for women
scientists. In these horizontal structures, the network-based nature of the
teams allowed women to re-arrange their work relations in ways that best
suited them. Women’s contributions in these structures were more likely to
be respected compared to women’s contributions in more traditional struc-
tures like academic departments. Women who worked in project-based
biotech companies were also more likely to be promoted than their peers,
due in part to the more porous boundaries between employees of different sta-
tuses. The work structure in which these biotech workers were embedded
allowed women the freedom to move through their networks and rotate
roles as it suited them and their careers.’

In contrast, other studies suggest that team-based work structures exagger-
ate processes of ascriptive disadvantage for historically marginalized groups.
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Vallas (2003) argued that team-based structures do not readily transcend
racial and gender boundaries between workers and can, in some instances,
heighten intergroup conflict. Ollilainen and Calasanti (2007), in turn, chal-
lenge the idea that project-based organizational structures contribute to
more gender egalitarian workplaces. They find that women team members
are frequently burdened with emotional labor and are less likely to be
assigned high-value instrumental project tasks. Similarly, men and women
often experience different outcomes for similar actions in project-based
teams: how men and women are rewarded in their teams depends on
whether the project roles they fulfill fit normative gender roles (Sieben
et al., 2016).

Further, the operation of project-based teams tends to rely on informal
social relationships more than formal bureaucratized procedures. Previous
work has found that gender and racial/ethnic biases are more likely to enter
into decision-making processes in informal interactions than in more formal-
ized settings (Mcllwee & Gregg Robinson, 1992; Reskin & McBrier, 2000).
For example, in their classic study of engineers, Mcllwee and Gregg
Robinson (1992) found that STEM organizations where channels of authority
were explicit and standardized were better for women than more informally
structured horizontal organizations where masculinized rituals and displays
of skill held more sway over decision-making and the perceptions of
women’s abilities. In contrast, the experiences of workers in project-based
teams are highly sensitive to the interpersonal dynamics within the teams.
Interpersonal conflict and eroded intra-team trust reduce team effectiveness
and have serious consequences for team members’ experiences of inclusion,
respect, and dignity (Hodson, 2001; Langfred, 2007).

Additionally, team “dynamism” itself—the rotation of employees through
teams that convene to address particular, time- and effort-bounded tasks—
may be especially problematic for historically marginalized workers.
Dynamic project-based organizational structures substantially reduce the
length of time that workers have to get to know one another and establish
inclusive interactional norms. Such time is important for fostering collabora-
tive decision-making and trust between co-workers. It is also important for
establishing professional value and credibility in the eyes of one’s colleagues,
particularly for minoritized group members (Harrison et al., 1998; Harrison
et al.,, 2002; Huemann et al., 2007; S6derlund & Bredin, 2006; Turner
et al., 2008).® Analogous research among freelance professionals has illus-
trated the challenges freelancers face quickly establishing their credibility
among new client groups; such credibility establishment is precarious and
is heavily dependent on the interpersonal dynamics within teams (Barley &
Kunda, 2004; Osnowitz, 2010).”



Cech and Waidzunas 197

It is not clear from existing literature, then, how work structures may
amplify or undermine LGBTQ workers’ experiences of marginalization
and devaluation. Even if there was consensus in the literature about the ben-
efits or drawbacks of different work structures for women and/or racial/ethnic
minority employees, the patterns found along other axes of disadvantage do
not necessarily translate to LGBTQ workers’ experiences with their col-
leagues. LGBTQ status is a different kind of difference which cannot as fre-
quently be “read off the body” as other social categories like gender identity
(Cech & Rothwell, 2020). Passing and covering demands also mean that pro-
cesses of workplace bias are experienced and navigated differently vis-a-vis
LGBTQ status compared to other marginalized statuses (Cech & Rothwell,
2020; Cech & Waidzunas, 2011). Modulating the visibility of one’s
LGBTQ status among colleagues can be a regular (even daily) point of nego-
tiation and stress (Jones & King, 2014). As such, prior literature on workplace
structures may be only partly applicable to the context of LGBTQ inequality.
The combination of interview and survey data we use here is well equipped to
begin to examine the role of work structures in interpersonal disadvantages
for LGBTQ workers.

Data and Methods

We enlist two unique datasets for this investigation. Interviews with LGBTQ
professionals and allies at two NASA space flight centers provide a useful
comparison of employees’ experiences in two different work structures
across these centers and provide rich narratives that illuminate particular
mechanisms of LGBTQ disadvantage within those structures. A large
survey of STEM professionals, in turn, allows for broader examination of
the relationships between work structure and LGBTQ professionals’ experi-
ences of marginalization and devaluation across the STEM workforce.

Interview Context: Two NASA Centers

The National Aeronautics and Space Administration (NASA) is spread over
nearly a dozen field centers and numerous smaller outpost facilities across the
United States. We focus on two NASA centers. The center we call
NASA-South employs approximately 15,000 workers and is involved in ele-
ments of human space flight such as the international space station and the
space shuttle program.8 NASA-South STEM professionals are arranged in
traditional long-term units that are responsible for the development and main-
tenance of facets of NASA-South’s mission. The center we call NASA-East
has a large suburban main campus and three outpost facilities and employs
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around 11,500 professionals. NASA-East is primarily focused on the design,
testing, launching, and maintenance of satellites, and the use of satellites for
scientific observation. STEM professionals at NASA-East are arranged in a
dynamic project-based work structure. Under this arrangement, NASA-East
STEM professionals are organized into professional pools according to disci-
pline and specialty. Specialists from various pools are assembled by manage-
ment to work on project teams that last for the duration of discrete projects,
typically for four years or less, such as the eighteen-month development of a
satellite that is completed upon launch.

Along with other federal agencies, NASA began addressing LGBTQ
inclusion issues in the early 2000s. Implementation of agency-wide
LGBTQ-inclusive non-discrimination policies was followed by the establish-
ment of LGBTQ-related Employee Resource Groups (ERGs) at both centers.’
The ERGs at NASA-South and NASA-East both engage in public-facing
LGBTQ events such as local pride parades, despite the fact that
NASA-South is in a more traditionally conservative region of the country.

The research reviewed above suggests contradictory expectations for our
comparison of the experiences of LGBTQ workers at the two centers. On the
one hand, dynamic project-based work structures at NASA-East may provide
better opportunities and more collaborative interactional environments than
the traditional unit structures at NASA-South. On the other hand, the
dynamic project-based work structures at NASA-East may be problematic
for LGBTQ-identifying workers as they frequently re-negotiate status man-
agement and credibility establishment among new sets of colleagues. '’

NASA Interviews. LGBTQ persons make up about 2.2% of NASA employees
agency-wide (Cech & Pham, 2017). Because NASA does not keep records of
LGBTQ status like they do for other demographic characteristics, there is no
systematic way to assess the size of this population at each center (a common
challenge in LGBTQ workplace inequality research—see McFadden 2015).
To access possible interview participants, we distributed an exploratory
intake survey through the listservs of the LGBTQ-related ERGs at both
centers. These ERGs included LGBTQ-identifying individuals as well as
allies (i.e. non-LGBTQ individuals who advocate for LGBTQ equality). In
total, 94 professionals from NASA-South and NASA-East participated in
the intake survey. Of these respondents, 43 identified as LGBTQ.!" At the
end of the survey, respondents were asked whether they would be willing
to participate in an interview. Thirty respondents agreed to be contacted
again about interviews; 27 ultimately participated in an interview (16
LGBTQ, 11 ally). The voices of allies were an important part of our assess-
ment of interpersonal processes of heteronormativity and cisnormativity at
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each center because allies are privy to statements or actions toward LGBTQ
persons that can occur out of earshot of openly-LGBTQ persons. We attend
here to the experiences of professionals in scientific, technical, or technical
management positions at both NASA centers. The work of support staff
and service providers is not structured in the same way as that of technical
professionals, so our results do not directly speak to their experiences.

The interview guide addressed organizational, interactional, and profes-
sional dimensions of respondents’ day-to-day work and their experiences
with colleagues. All interviews were conducted face-to-face in respondents’
offices or meeting rooms at the space centers or in coffee shops and restau-
rants just off-site. Interviews lasted between 60 and 120 min, and were
audio recorded and professionally transcribed. We analyzed the data in
Atlas.ti, first coding for themes within broad categories of interactional, pro-
fessional, and organizational processes of disadvantage as well as navigation
strategies. Sub-themes within these categories were initially informed by our
literature review and new themes emerged as the data were closely analyzed.

ERG leaders and the upper management at both NASA centers supported
our research effort and expressed enthusiasm for understanding the experi-
ences of their LGBTQ employees. The authors completed standard NASA
security procedures and obtained proper security credentials for accessing
NASA center campuses. This research was approved by NASA’s own
human subjects board as well as the IRBs of authors’ home institutions.

The intake survey used to identify possible interviewees also included
several measures assessing respondents’ experiences of marginalization,
devaluation, and harassment. Appendix A in the online supplement summa-
rizes results from the LGBTQ-identifying respondents of this intake survey
(N'=43). This exploratory survey helped motivate the content of the inter-
view questions, as it suggested clear differences in the experiences of
LGBTQ STEM professionals across the two centers. We summarize the pat-
terns in these exploratory survey data below and discuss them in greater detail
in Appendix A.

STEM Inclusion Study Survey Data

To understand the extent to which the work structure patterns identified in the
NASA case sites might be reflected in the STEM workforce broadly, we ana-
lyzed a survey of members of 21 STEM-related professional societies fielded
as part of a broader project called the STEM Inclusion Study (SIS). These 21
professional societies represent STEM workers from across the physical and
natural sciences, mathematics, and engineering, and encompass 8 national flag-
ship disciplinary societies in the natural and physical sciences and mathematics,
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5 national flagship disciplinary societies in engineering, 2 interdisciplinary
STEM societies, 3 teaching-focused STEM societies, and 2 demographic-
focused professional societies. We do not specify the names of these societies
to protect respondent confidentiality.

Between winter 2017 and spring 2019, we worked with the leadership of
each professional society to field the survey to either the entire US-based
membership of each society or, for the largest societies, a random sample
of their employed US-based members. The overall SIS survey sample
included 26,972 employed STEM professionals, with an overall response
rate of 20.5% (which is typical for external online surveys; see Van Mol,
2017)."2 For this analysis, we excluded respondents who reported that they
work independently, as their interactions with colleagues, and subsequent
status management strategies, are distinct from the work structure processes
we investigate here. We also excluded those with missing data on the LGBTQ
status question. This yielded a final sample of 14,434 (594 LGBTQ); 13,840
non-LGBTQ). Respondents were asked a series of questions about their
workplace experiences and the context of their jobs and organizations. The
survey was conducted after the NASA interviews and included measures of
work structure and marginalization and devaluation by colleagues found to
be salient in our initial analysis of the NASA interview data.

LGBTQ Status. LGBTQ status was measured in the SIS survey through a set
of questions that asked separately about respondents’ sexual identity and
gender expression. First, respondents were asked, “Please mark your sexual
identity from the categories below” and could choose between the following
options: “Heterosexual or straight,” “Gay or Lesbian,” “Bisexual,” “Queer,”
“I don’t know how to answer” or “Something else (please specify).” Those
who marked “something else” were invited to note their identity in a text
box. Anyone who marked “Gay or Lesbian,” “Bisexual,” or “Queer” on
this question were included in the LGBTQ category.

Gender expression was measured with a set of three questions. The first ques-
tion asked “what sex were you assigned at birth?” “Male” or “Female.” The
second question asked “How do you currently describe yourself?” “Male,”
“Female,” “Transgender Male” or “Transgender Female,” “Something else,”
or “I don’t know.” Respondents whose answer on the second question differed
from their answer on the first question were asked the following confirmation
question: “Just to confirm, you were assigned a different sex at birth than how
you currently describe yourself. Is that correct?” “yes” or “no.” This confirmation
question limited the number of false positives for transgender or gender non-
binary status—an important step for appropriately identifying proportionally
small populations like non-cisgender individuals.
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Respondents who marked “something else” or “I don’t know” on either
the current gender identity question and/or the sexual identity question
were asked a follow-up question: “do you identify as part of the LGBTQ
community?” (1 =yes, 0 =no). This question helped ensure that we did not
code people as LGBTQ who did not themselves identify as such.

Respondents who indicated that their current gender identity is female
(whether they are cisgender or transgender) were included in the category
“women;” respondents who indicated their current gender identity as male
(whether they are cis- or transgender) were included in the category “men.”
Respondents who answered “something else” or “I don’t know how to
answer” were coded as gender non-binary. Due to the very small proportion
of respondents who identified as gender non-binary, and the need to protect
their confidentiality, we do not provide data for gender non-binary respon-
dents as a separate category in the models. Instead, the indicator for
“women” in the models is contrasted against both the categories for men
and gender non-binary respondents.

Project-Based Teams Measure. Respondents were first asked, “Do you typi-
cally work in teams in your job?” Those that answered “no, I typically
work alone” (37% of the total sample; e.g., computer technicians, medical
equipment sales engineers) were excluded from the analysis. Those who
responded that they work in teams were asked to indicate the type of team
they work in. Those who responded that they work in “short-term project-
based teams that are assembled by your supervisor” were coded as
working in dynamic project-based teams (1 =yes) versus those in other
types of collaborations (e.g., long-term permanent teams or teams they
assemble themselves) (0 =no)."

Measures of Interpersonal Marginalization and Devaluation. The SIS data
included several devaluation and marginalization measures. First, respondents
were asked whether they agree that, in their workplace, “my colleagues treat
me as an equally skilled professional,” and whether “in my workplace, my
work is respected” (1 = strongly disagree to 5 = strongly agree). As an indica-
tion of their feelings of inclusion in their workplace, they were asked whether
“Overall, I feel I “fit in’ with other people in my workplace” (1 = strongly dis-
agree to 5 =strongly agree). To assess more embodied negative workplace
experiences, we measured the frequency with which respondents reported
having “felt nervous or stressed” in the past year (1 = never to 5 = very often).

To determine differences in comfort being open to colleagues about their
LGBTQ status, we asked sexual minorities, “which of the following best
describes how open you are about your sexual identity at your workplace?”
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(1 =not open to anyone I work with to 5 = open to everyone I work with). For
non-cisgender identifying persons, we asked similarly, “which of the follow-
ing best describes how open you are about your gender identity at work™ (1 =
not open to anyone I work with to 5 =open to everyone I work with). For
respondents who identified as both non-cisgender and non-heterosexual, we
averaged the values on these two questions

Controls. The SIS models control for several other demographic characteristics:
respondent gender (noted above), their racial/ethnic category (respondents
could choose more than one: Latinx, Black, Asian, Native American/Asian
Pacific Islander [NAAPI], white, and other racial/ethnic category; 1=yes, 0
=no0), their age in years, and their highest degree (1 =1less than high school
degree to 8 =Ph.D.). We also control for their STEM discipline (computer
and mathematical sciences, biology and other life sciences, physical and
other related sciences, social and behavioral sciences, engineering, and other
science and engineering-related occupations), their employment sector
(private for-profit company, non-profit organization, public utility, federal gov-
ernment, state or local government, military, four year college, two year
college, or K-12), and whether they had supervisory responsibilities (1 =yes,
0=no). To ensure that differences in experiences by team structure is not
driven by the specific work activity respondents are engaged in, we control
for respondents’ reported primary work responsibility (applied research,
basic research, computer applications, design, management, production and
maintenance, accounting and finance, sales, quality management, teaching,
or other). Finally, we include indicators for the professional societies from
which respondents were recruited.

Andlytic Strategy. The SIS data analysis presented below uses ordinary least
squares (OLS) regression models to predict each of the outcome measures.
Table 1 below provides the means and standard errors for each measure for
all respondents and separately by LGBTQ status. Table 2 presents OLS regres-
sion models predicting the marginalization and devaluation measures with
LGBTQ status, the dynamic project-based team indicator, and an interaction
term between LGBTQ status X dynamic project-based team indicator (plus con-
trols). We used multiple imputation to handle missing data; specifically, we used
the MI chained technique in Stata 14 with 20 imputations (Allison, 2002).

NASA Interview Findings

We interviewed 27 respondents across the two NASA centers: 8 men and 19
women, 16 LGBTQ and 11 straight ally, and 24 white and 3 racial/ethnic
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minority respondents.'* All respondents were members of the LGBTQ ERGs
at their centers, and were employed as engineers, scientists, technical manag-
ers, or technical support personnel. Reflecting membership in the ERGs, most
were employed as NASA civil servants, while a few were on-site contractors.

As responses below suggest, the experiences of LGBTQ persons at
NASA-South, although not unproblematic, were generally more positive
than the workplace experiences of LGBTQ professionals at NASA-East.
Even though NASA-South is in a politically conservative region of the
country with a history of hostility toward LGBTQ rights, and several employ-
ees at NASA-South reported tumultuous coming out experiences in their
units, interviews revealed that LGBTQ persons there generally described
more inclusive and respectful treatment by their colleagues than at
NASA-East. At NASA-East, LGBTQ respondents lived and worked in a
more progressive region yet more often experienced social marginalization
and disrespect from colleagues. NASA-East respondents were also less com-
fortable being open to co-workers about their LGBTQ status.

These center differences in LGBTQ professionals’ experiences are echoed
in the exploratory survey results from LGBTQ employee resource group
members at the two NASA centers described in Appendix A (see the
online supplement). Although small, this exploratory NASA survey sample
revealed that LGBTQ respondents at NASA-East were more likely to
report experiences of harassment and devaluation, and less likely to perceive
an LGBTQ-inclusive interactional environment, than LGBTQ respondents at
NASA-South (net of gender, racial/ethnic minority status, and contractor
status).

The interviews described below point to work structure variation across
the two centers as an important catalyst of these differences. The way work
is organized, and the interactions among colleagues that those work structures
entail, made status management and credibility establishment more challeng-
ing for LGBTQ persons at NASA-East than those at NASA-South. The team
dynamism at NASA-East also undercut the effectiveness of LGBTQ-related
community-building, compared to the firmer foothold LGBTQ organizing
was able to achieve in the stable unit structure of NASA-South.

NASA-South: Trust-Building Time and Familiarity with Unit Culture

NASA-South is organized into large, stable work units and STEM profes-
sionals work in long-standing teams within those units. Because employees
at NASA-South generally stay in their units through multi-year or multi-
decade career stages, most described a sense of familiarity and camaraderie
with their immediate colleagues:
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You're working long hours with [colleagues] and you will get to know them,
and you spend a lot of time...more than you do your family a lot of times...
I"d say, the group I worked with was pretty open [about their personal lives]
and I’ve got history with all of them too, right, so I've known them a long
time... some would be more forthcoming [than others] ...but I feel like, I
could have a private conversation [with any of them]. (Sara, straight ally,
NASA-South)

Patricia, a lesbian engineer, described her sense of pride from working in a
group that had collaborated for years to contribute parts to broader unit initia-
tives: “I might have had my piece of software...[but] my little piece is part of
this big piece [of the group], and this big piece went into this other bigger
piece” which contributed to the unit’s mission. This long-term collaboration
faciliated interpersonal integration as well. Erica, a straight ally involved with
the LGBT ERG noted, “we sit close to each other...We hear each other’s
phone conversations. You know, it’s like pretty dang hard to not get to
know people and just be close.”

The interactional culture at NASA-South that accompanied the unit struc-
ture was often referred to by respondents as the “NASA family.” Dave, a gay
man and engineering administrator claimed, “it’s a great environment, you
know, to be in. Everybody is very appreciative of everybody else. It’s a
big family.” The phrase “NASA family” signaled a unit and center-wide
sense of common purpose at NASA-South. This cohesiveness was especially
palpable during center-wide events like space shuttle launches. Contract
employees worked alongside civil servants in unit teams often for years
and were widely considered part of the unit community as well.

Respondents acknowledged that not all areas of NASA-South felt like a
“family” to LGBTQ professionals. Jack, a gay engineer, explained, “There
are definitely pockets” where LGBTQ employees have to be “very careful
about who they are and who they socialize with and what they put on
Facebook.” One well known “pocket” is the astronaut corps. William, a
gay man who worked with astronauts explained that LGBTQ-identifying
atronauts were less comfortable reveailing their status than other LGBTQ
professionals at NASA-South because they perceived that being out may
“hurt their chances of getting a [space shuttle] flight.” Outside the astronaut
corps, LGBTQ professionals at NASA-South who felt marginalized within
their particular teams or units had the option of transferring to more inclusive
teams or units without leaving the NASA center. Jack described an example
where a gay man experienced extreme interpersonal hostility in his original
work group. “But now he’s in a job in a different area [at the center] with
a very welcoming group, he is who he is and it’s no issue at all and he is
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thriving.” The stability of this long-term work group structure offered oppor-
tunities for LGBTQ workers to investigate other units in search of more
respectful and inclusive colleauges.

While NASA-South professionals shifted posts within their units on occa-
sion as their careers advanced, they tended to remain in those units for years
or even decades. In this setting, LGBTQ employees got to know their col-
leauges and managers over several years. They developed their status man-
agement strategies over time, taking into account the fact that they would
be working with colleagues for the long run. Most of the LGBTQ respondents
at NASA-South who were open to colleagues about their status explained that
their initial coming out process caused them stress and they strategized for
weeks or even years about the best way to disclose their status to colleagues.
For example, Jack was hired at NASA-South in the mid-1990s. At that time,
employees could lose their security clearance and potentially their jobs for
being LGBTQ, so he remained closeted. Jack moved units within
NASA-South shortly after an executive order took effect that changed that
policy. During his initial “about me” presentation to his new unit
colleagues, he decided to come out to his new colleauges. He displayed a
picture of his huband and adopted children in order to say, “This is who I
am, this is my family.” He said, “I tried to strike the right balance between
in-your-face and just telling it like it is. And, that strategy worked out
pretty well for the team that I have here. For the working level troops, it
wasn’t really an issue. A lot of people asked me about [my family] just casu-
ally after that.”'>

Although Jack’s decision to reveal his status was tainted by his earlier
experiences with formal and informal marginalization at NASA-South, he
was glad to have done so. Jack still works with many of those same people
and describes his working relationships with colleagues in his unit as respect-
ful and positive. Denise, a lesbian engineer who was also anxious about
revealing her status to her unit colleaues, similarly noted that “since I've
come out, I haven’t had any kind of problems.” This context afforted the
ability to negotiate bounaries between their personal and professional lives
on their own time. Because Jack and Denise have worked with these col-
leagues for years, they could rely on tried-and-true status management strat-
egies. Jack, for example, openly talks to his colleagues about his weekend
family outings but refrains from what he calls more “in-your-face” advocacy
conversations.

For transgender persons transitioning at work, outness could be an espe-
cially lengthy and vulnerable negotiation process. Bonnie, a transgender
woman engineer, transitioned gradually over the course of five years, begin-
ning with wearing nail polish and then getting breast implants.
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Okay, so...I came out [verbally to colleagues] in 2010...1 [was] still dressing as
a guy with polos and jeans and stuff...It was only last summer when I decided
to start wearing like cowl neck tops and you know frilly things and stuff like
that and then all of a sudden you wouldn’t believe the fire storm it created....
and nothing had changed except the type of clothes I was wearing. (Bonnie,
engineer, NASA-South).

The first few months after she began to change her appearance were tumul-
tuous for Bonnie. She received harassing emails, was criticized by colleagues
in the women’s bathroom, and constantly heard comments about her clothing
and her body. Yet, she explained that the initial resistance and hostility she
encountered from coworkers in her unit slowly subsided. By the time of
the interview, a little over five years after she came out to her colleagues,
she estimated that “90 percent” of the people in her unit accepted her and
no longer enacted hostility.

LGBTQ organizing efforts at NASA-South were also aided by the stability
of the unit-based work structure. LGBTQ community-bulding began at
NASA-South at the grassroots level as LGBTQ employees began meeting
informally to share experiences and provide support. Jack explained that
they had “monthly lunches and things like that just to kind of support each
other.” When senior management was developing LGBTQ diversity and
inclusion initiatives in the early 2000s, they built upon these grassroots con-
nections and cultivated ERG representatives from each unit to bring the con-
cerns of unit members to the ERG leadership. Jack described the momentum
the center’s LGBTQ ERG was able to achieve: “We have the Center
Director’s support. We have HR’s support. We have legal office support. I
mean, we participate in the Gay Pride Parade every year. We vocalize what
we’re doing in the email blasts. We have our ERG meetings at least
monthly with our special events.” Stable group structures allowed ERG
leaders to cultivate representatives and allies across units and promote
change efforts therein. For example, Wendy, a straight ally, described training
sessions where unit managers ‘“‘meet every other Friday and they talk about a
different topic, like [LGBTQ bias]” and strategize ways to “let people know
that you can talk to [center leadership] about this kind of stuff.” This work
context also allowed some LGBTQ employees and allies, especially those
in leadership positions, to feel comfortable leveraging their status in their
units to push for LGBTQ-inclusive policies and practices at the center.

In summary, although LGBTQ respondents at NASA-South encountered
heteronormative and cisnormative treatment by colleagues, features of the
long-term, unit-based work structure at NASA-South helped them navigate
this bias and establish their credibility. Workers had time to decipher the
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informal interactional climate of their unit and come out, if they so choose, at
their own pace—over months or even years. Those unhappy in their units
could scout out the climate in other units that might be more inclusive. The
stable unit structure also fostered sustained LGBTQ organizing which inte-
grated top-down initiatives with grassroots intra- and inter-unit community-
building. It is not, then, that NASA-South nurtured an organizational
culture that was immediately and enduringly accepting of LGBTQ employ-
ees. Rather, NASA-South respondents described a work setting whereby col-
leagues eventually came to accept them and their work alongside—or at least
in spite of—their LGBTQ status, and where a robust LGBTQ community was
nurtured over time by unit advocates and allies.

NASA-East: Project-Based Work Structures That Favor Homogeneity
and Challenge status Management

At NASA-East, a dynamic project-based work structure shuffled technical
workers into new team formations every few months or years to design, man-
ufacture, test, and launch satellites. In an arrangement NASA-East called
“matrix management,” managers drew on pools of engineers, scientists,
and technicians—some of whom were civil servants and others who were
contractors working on site—to assemble project teams. Across the
NASA-East main campus and outputs, there could be upwards of 200 mis-
sions in operation at any given time.

While the dynamic nature of this work structure was widely seen as effi-
cient for the completion of the satellite missions, the community fragmenta-
tion of the NASA-East workforce it produced was a well-known problem
among NASA-East employees. Valerie, a lesbian senior scientist, noted,
“we are supposed to be this big badge-less team” but “T have heard from man-
agement, and I see on a daily basis, that our culture is very fractal, based on
what projects people are working on and whether they’re a scientists or an
engineer, contractor or civil servant.” Valerie claimed that the project orien-
tation of NASA East’s work structure neglects concern for team members’
well-being: “folks are so mission oriented that we neglect the team, and the
team is not healthy as a result, and that you need to consciously be spending
time and maintaining the health of the team.”

When they are assigned to a new project, the members of the new team
must simultaneously decide how to tackle their assigned project while situat-
ing themselves among a new configuration of colleagues. Ted, a senior
manager and engineer at NASA-East used a “globetrotter” basketball meta-
phor to describe this process, referencing NASA’s expectation that the
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team succeeds at “impossible” technical and scientific tasks even while nav-
igating this new interactional dynamic:

So how do we do impossible things?...you’ve got to be excited to do the impos-
sible thing. The other thing that you do is you put together these really cohesive
teams...They get charged with doing the impossible thing, and you shove
resources at them and essentially what happens is the really effective teams,
they almost work like, I don’t know, the Globetrotters or something, where it
just looks like this teamwork is just happening and it’s just magic, and they
catch each other’s faults before the fault is even made, and all this other stuff.

This teamwork is far from immediate or automatic. Ted explained how the
success of the team rests not only on their technical prowess but on the team’s
rapid development of interpersonal cohesion. It is this push for cohesion, he
argues, that is especially difficult for LGBTQ team members: “Well,
[success] depends on not just your technical work, but your ability to blend
into that team....That’s where a big difference in someone’s [LGBTQ]
status gets noticed, right?” Ted explained how this demand for close cooper-
ation, paired with a strong pressure to “blend in” with team norms, means that
LGBTQ identity can seem to “intrude” on this delicate cohesion:

So someone is like, yeah, let’s have a cookout because we’ve worked our butts
off to get to...this big milestone ... yeah [a man on the team can] bring your
wife, but your boyfriend, uhhh, all of a sudden that thing becomes obvious,
it intrudes because of the closeness that we try to bring to these teams
because we ask so much of them.

The ability for individuals to blend in with their teammates professionally
and socially was seen as key to successful participation in these project-based
teams. However, this team coherence required rapid assimilation to a shared
set of cultural practices that were often heteronormative and prioritized homo-
geneity. For example, Brent, a gay male contractor, who decided not to dis-
close his LGBTQ status to his team members, reported that during work trips
out of state, the men in his team would frequent strip clubs together to “bond.”
This made status management difficult, as many LGBTQ respondents feared
that coming out would disrupt the cohesion demanded of their teams.

LGBTQ professionals at NASA-East who wished to be open about their
status among their colleagues had to develop new status management strate-
gies each time they rotated into a new configuration of teammates. For
example, Janice, an engineer and lesbian, explained:



Cech and Waidzunas 209

[E]very four years I'm on a new project with new people...so it just kind of
depends how much personal life comes up, and it’s different with every
team. I was in the lab for my last [mechanical integrity] test, and the quality
assurance guy [on the team] was looking at [her computer background and
saw] two pictures of my kids and one of me and my wife. So he just said,
“so where’s your husband?”.... T feel like I'm coming out all of the time,
which is awkward, because I talk and people ask about my kids and assume
I’'m straight. So it’s weird. 'm very comfortable talking about my kids [but]
I always catch myself a little and stumble the first time I say “my wife” to some-
body, and then hold my breath and wait to see [their reaction]...”

Janice did note that a benefit of the dynamic project-based team structure
was that it provided her opportunities to be “indispensable” in her project in a
way that was important to her career. Yet Janice described the status manage-
ment required of the team structure as arduous, requiring work and
credibility-building in every new group to which she was assigned.

Other LGBTQ respondents at NASA-East reported experiences of having
their credibility questioned by team members due to their LGBTQ status.
Tina, a lesbian manager and LGBTQ Advisory Board member claimed,
“I know there are people that don’t talk to me because [of her LGBTQ
identity]; there are people I think who have like pushed me harder than
other people to like...make sure I knew I was talking about... It seems like
there was a different standard for me.” Valerie, who described herself as a
“soft butch” lesbian, felt it necessary to “butch it up” among her teammates
in order to maintain credibility in the masculine interactional context of her
team.

Even if the other people on their teams were not strangers, the interper-
sonal dynamic of each new team required LGBTQ professionals to devise
anew set of status management strategies for that configuration of colleagues.
And, the constant churn of teams meant that LGBTQ professionals could not
seek out other long-standing groups in other units to avoid problematic indi-
viduals. Ted, a technical manager, told a story about Cassandra, a transgender
woman engineer who had recently quit her job at NASA-East due to unbear-
able harassment she experienced in her team. Ted claimed, “people made fun
of her, and it was just not a good thing. People talked about her all the time.”
This was a costly loss for the center, as Cassandra’s expertise was key to
several projects that were subsequently delayed. Because of the churn of
workers through teams, Cassandra was always at risk of being rotated onto
teams with her harassers.

The NASA-East interviews also revealed how LGBTQ organizing and
community-building efforts were hampered by the dynamic project-based
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work structure of the center. As opposed to the grassroots efforts at
NASA-South, the genesis of LGBTQ equality efforts at NASA-East was
spearheaded by senior management in a mostly top-down fashion. While
the NASA-East ERG was somewhat active with outside speakers and
events during Pride month, Dennis, a straight ally and ERG member
explained that “the rest of the year, there might not be as much going on...
it can be harder to keep some people’s interest long term when it’s not like
the issue of the month.” In the absence of a robust and integrated LGBTQ
and ally community, ERG social activities rarely succeeded. Tina explained
that NASA-East employees typically “are not going to stay after work to go to
happy hour or do an event” in ways that would foster community and help
build connections across LGBTQ employees and allies. As a result, the
LGBTQ ERG at NASA-East primarily served to advise management about
problems raised by members, and to advocate for individual LGBTQ employ-
ees. Suzanne, a transwoman scientist, for example, explained that her
involvement with the ERG was primarily a matter of helping to ensure that
NASA-East’s initiatives “won’t damage trans-centric people.”

Further, Tina explained how the work structure at NASA-East made it par-
ticularly challenging to help employees who experience discrimination “to
feel like they are safe enough to be able to raise their hand and say this hap-
pened to me” because they feared they might not be assigned by management
to desirable projects in the future. Valerie explained that her colleagues “see
[diversity] as like a public good...in a way that is utterly unconnected from
the mission.” Anna argued that this superficial view of the relationship
between diversity and STEM work was able to thrive within the fragmented
work structure because “for some people just generally diversity and inclu-
sion is intrusive” to the work of project teams.

In summary, LGBTQ employees in the dynamic project-based work structure
of NASA-East faced a number of challenges: shuffling to new teams required
them to rapidly establish trust and credibility with new configurations of col-
leagues, which in turn often entailed assimilation to a heteronormatively mascu-
line “globetrotter” interactional style. LGBTQ workers often described feeling
pressure to remain closeted or downplay their status so as not to upset the delicate
cohesion of their teams. Those that did wish to be open to team members had to
renegotiate their status management tactics anew every time they rotated teams.
The fractured nature of collegial relationships at NASA-East, furthermore, made
LGBTQ organizing and community-building difficult.

These NASA centers are unique research sites. The project-based teams at
NASA-East may be unusual in that the intensity of the “impossible” tasks
they are assigned privileges homogeneity and heteronormativity more than
project-based teams in other organizational setting might. And, respondents’
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relative feelings of inclusion at NASA-South may have been partly the result
of the more unified mission of the agency. Yet, despite these idiosyncrasies,
some of the underlying features of these divergent work structures may not be
isolated to these NASA centers. Dynamic project-based teams in the STEM
workforce broadly may similarly privilege homogeneity and require frequent
renegotiation of status management strategies with new configurations of col-
leagues, amplifying marginalization of LGBTQ professionals and making
credibility establishment more challenging. Employment in organizations
with stable units may similarly provide time to understand the unit culture,
come out to colleagues gradually, and build credibility over years. We now
turn to the SIS survey data to see whether LGBTQ professionals’ experiences
of marginalization and devaluation similarly vary by work structure in the
STEM workforce generally.

STEM Inclusion Study Survey Results

We begin by comparing LGBTQ STEM professionals in the SIS data to their
non-LGBTQ peers. Table 1 presents univariate and bivariate statistics on
demographics and the devaluation and marginalization measures for the
entire SIS survey sample and for LGBTQ and non-LGBTQ respondents sep-
arately. Appendix B Table B.1 in the online supplement provides means on
the controls for STEM discipline, employment sector, and primary work
activity. Consistent with research on LGBTQ inequality in the workforce
generally, LGBTQ STEM professionals reported significantly worse out-
comes on the four workplace experience measures compared to
non-LGBTQ respondents. The OLS regression models in Appendix B
Table B.2 test whether these bivariate differences by LGBTQ status remain
when holding constant variation by demographics, STEM subfield, job activ-
ities, and sector. Net of these controls, LGBTQ respondents are indeed signif-
icantly less likely than their non-LGBTQ peers to report that their colleagues
treat them as an equally skilled professional and are marginally less likely to
say their work is respected. LGBTQ professionals are also less likely to say
that they “fit in” with their colleagues and report experiencing nervousness
and stress more frequently than their non-LGBTQ peers.

The focal question for this analysis is whether LGBTQ STEM profession-
als’ more frequent experiences of marginalization and devaluation are ampli-
fied within dynamic, project-based team work structures (compared to other
work structures). Table 2 presents OLS regression models predicting each of
the focal workplace experience measures with an interaction term between
LGBTQ status and an indicator for whether respondents work in dynamic
project-based teams. Looking to the first model in Table 2, the interaction
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Table I. Univariate and Bivariate Statistics for All Respondents and for LGBTQ and
Non-LGBTQ Respondents Separately (STEM Inclusion Study Survey Data)

ALL LGBTQ Non-LGBTQ
(N=14,434)  (N=594) (N = 13,840)

Std.
Mean Err. Mean  StdErr Mean  StdErr p

Women (I =yes, 0=no) 277 .004 .348 .020 274 .004 Bk

Black (I = yes, 0= no) 020 .00/ 028 .007 .020 .00
Latinx (I = yes, 0= no) 067 002 099 .0I3 066 .002
Asian (I =yes, 0=no) 104 003 106 .0/3 .103  .003

NAAPI (I =yes, 0=no) .009 .00/ .0lé6 .005 .009 .001 *
White (I =yes, 0 =no) 794 .003 794 .012 794 .003

Disability status (I =yes, .I50 .003 276 .019 .145 .003  Fkx¥
0=no)
Advanced Degree 794 .003 775 .018 .795 .003
(I =yes, 0=no)
Age (Years) 49.105 .112 42650 .522 49369 .l114 Rk
Employer Size (I to 5) 5768 .016 5871 .076 5764 .06
Works for military 109 .003  .094 .012 1o .003
(I =yes, 0=no)
Supervisory 629  .004 534 .021 .633 .004 %
Responsibilities
(I =yes, 0=no)
Works in dynamic, 242 .004 .290 019 240 .004 ¢
project-based teams
(I =yes, 0=no)

LGBTQ (I =yes, 0=no) .041  .002

Devaluation and
Marginalization
Measures

In Workplace, my Work 4313 .007 4.180 .039 4319 .007 ***
is Respected
(1 = strongly disagree to
5 =strongly agree)

Treated as Equally Skilled 4.362 .007 4.174 .040 4371 .007 ***
Professional
(1 = strongly disagree to
5 =sstrongly agree)

| fit in with othersinmy  4.034 .008 3.710 .046 4048 .008 ***
workplace (I = strongly

(continued)



Cech and Waidzunas 213

Table 1. Continued.

ALL LGBTQ Non-LGBTQ
(N=14434) (N=594) (N = 13,840)

Std.
Mean Err. Mean  StdErr Mean  StdErr p

disagree to 5 = strongly
agree)
Felt nervous or stressed ~ 2.728 .009 3.120 .042 2712 .009  ***
(I = never, 5 =very
often)

Note: +p <.10; * p <.05; ¥ p <.01; ** p <.001; Means for employment sector, STEM discipline,
and primary activity are included in Appendix Table B.I.

term is significant and negative (B =—.125, p<.001), suggesting that, com-
pared to LGBTQ respondents embedded in other work structures and
non-LGBTQ respondents, LGBTQ STEM professionals in dynamic project-
based teams are less likely to report that their colleagues treat them as equally
skilled professionals and marginally less likely to report that their colleagues
respect the work they do, net of controls (see second model in Table 2).

Similarly, in the third and fourth models in Table 2, LGBTQ persons in
dynamic project-based teams are significantly less likely to respond that
they fit in with their colleagues, and they report experiencing nervousness
and stress at work more frequently, compared to LGBTQ persons in other
work structures and their non-LGBTQ peers. Together, these results indicate
that the workplace disadvantages that LGBTQ STEM professionals experi-
ence across the STEM workforce (and documented in Appendix B
Table B.2) are amplified for professionals who work within dynamic project-
based team work structures.'®

A key theme from the interviews, and one of the mechanisms that
appeared to lead to less positive experiences for LGBTQ professionals
employed at NASA-East, was that LGBTQ persons in dynamic project-based
teams were less comfortable being open with their colleagues about their
LGBTQ status than they wished to be. In Table 3, we analyze the subsample
of LGBTQ respondents to assess whether work structure impacts the likeli-
hood that LGBTQ respondents feel comfortable being open with their col-
leagues about their status. Mirroring the interview responses, we find that
LGBTQ persons working in dynamic project-based teams are significantly
less likely to report being open about their LGBTQ status at work than
those in other types of work structures.


https://journals.sagepub.com/doi/suppl/10.1177/07308884221080938
https://journals.sagepub.com/doi/suppl/10.1177/07308884221080938
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The survey data also allowed us to examine how these work structure
effects might play out intersectionally by gender and race/ethnicity.
Previous studies of LGBTQ STEM professionals have found that women,
racial/ethnic minority, and non-cisgender LGBTQ persons are more likely
to experience marginalization and devaluation than their white, male, cisgen-
der peers (Cech & Waidzunas, 2021; Cech & Rothwell, 2020). Accordingly, we
tested whether the negative effects of being in dynamic project-based teams dif-
fered intersectionally for LGBTQ women, non-binary persons, and persons of
color. Specifically, among the subsample of LGBTQ respondents only, we
tested interaction terms between gender and the dynamic project-based teams
indicator, and separately, interactions between racial/ethnic categories (Black,
Latinx, Asian, and/or NAAPI) and the project-basted teams indicator. Women
LGBTQ respondents in dynamic project-based teams were more likely than
other LGBTQ respondents and LGBTQ women in other work structures to
report that their colleagues treat them as equally skilled professionals (B =
455, p<.05)."” However, there were no significant differences on any other
focal workplace experience outcome, and no differences on the negative effect
of being in dynamic project-based teams for LGBTQ persons by race/ethnicity.
This suggests that the amplification of disadvantages for LGBTQ persons within
dynamic project-based teams is generally consistent across LGBTQ STEM
professionals.

Discussion

The goal of this article was to shed light on the role that work structures may play
in interpersonal inequality for LGBTQ-identifying professionals. We argued that
how work tasks are arranged and the way workers are subsequently oriented to
one another within that arrangement, may have important implications for
LGBTQ persons’ experiences of inclusion and respect and the status manage-
ment tactics required of them. We focused here on LGBTQ professionals in
STEM, as STEM has historically been slow to move beyond heteronormative,
hegemonically masculine norms of interaction.

We used a unique combination of interview and survey data in this study.
Data from NASA professionals suggested that the day-to-day experiences of
LGBTQ persons at NASA-East were generally more negative than the expe-
riences of those at NASA-South—patterns that were reflected in exploratory
survey data of LGBTQ professionals at the two NASA centers reported in
Appendix A. Even though several employees at NASA-South reported
tumultuous coming out experiences in their traditional unit-based structure,
and despite NASA-South’s location in a politically conservative geographic
region with a history of hostility toward LGBTQ rights, respondents at
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NASA-South reported less frequent marginalization overall and more respect
for their professional contributions among their colleagues. At NASA-East,
where employees were structured in project-based teams that rotated every
few months or years, LGBTQ respondents reported more experiences of
social marginalization and professional devaluation and pressures to cover
their LGBTQ status among colleagues.

Interviews revealed work structure as a central catalyst of this difference.
NASA-South’s traditional unit-based structure meant that, although poten-
tially rocky at first, LGBTQ professionals had time to assess the best way
to come out if they wished and slowly (re)establish professional credibility
among even the most critical colleagues in their units. Employees facing

Table 3. OLS Models Predicting Comfort being Open to Colleagues about LGBTQ
Status, by Dynamic Project-Based Team Work Structure (STEM Inclusion Study
Survey, LGBTQ respondents only; N =594)

How open are you with your
colleagues about your LGBTQ

status?
B SE
Woman —.194 .138
Black —-.290 .387
Latinx —.096 .230
Asian —-.330 217
NAAPI -.399 541
Disability status —.068 .266
Biological and related science —.082 235
Physical and related science 259 416
Social and related science —-.308 231
Engineering -394 .307
Other STEM-related field 322 91 +
Advanced degree .005 .006
Age .023 .041
Employer Size —415 251 +
Works in Military .153 .150
R works in dynamic project-based team -.529 157 ox
Constant 3.031 .801 ok

Note: + p <.10;* p <.05; ¥ p <.01; ¥*** p <.00|; Comparison category for race/ethnicity is white;
comparison category for STEM discipline is computer and mathematical sciences; each model also
controls for respondents” employment sector, the professional society they are a member of, and their
primary work activity.
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anti-LGBTQ hostility at NASA-South could also search out opportunities in
other work units with more inclusive reputations without having to leave
NASA-South. Furthermore, its stable unit structure appeared to facilitate
LGBTQ community-building and organizing.

NASA-East employees, in contrast, were reshuffled into new groups of
colleagues every few months or years. The fast-paced “globetrotter” demands
of these dynamic project-based teams meant that team cohesion had to be estab-
lished rapidly. This privileged social homogeneity among team members and
required that workers assimilate quickly to dominant (typically heteronormative,
cisnormative, and masculine) interactional styles. LGBTQ respondents at
NASA-East often feared that revealing their LGBTQ status may be a liability
not only to how their teammates saw them, but to the delicate cohesion of
their newly-formed teams. LGBTQ respondents in project-based teams had to
re-establish their status management strategies and come out to new colleagues
with every new team configuration.

It is not, then, that NASA-South was an exemplar of LGBTQ inclusion.
However, the stability of its unit structure allowed LGBTQ employees time
to develop working knowledge of the interactional norms of their units and
decide how to navigate them in ways most beneficial to their professional
and personal needs. Such status management was predicated on understand-
ing the interactional landscapes of their workplace. When those landscapes
constantly fractured and recombined, as in NASA-East, status management
was more challenging.

Consistent with the broad patterns in the NASA data, our analysis of SIS
survey data illustrated that LGBTQ professionals across STEM disciplines
and work sectors who worked in dynamic project-based teams reported
greater marginalization and stress, less professional respect, and less
comfort being open to colleagues about their LGBTQ status than their
peers in other work structures.

Limitations

Our triangulation of these work structure patterns across the two data sources
provides greater insights than analysis of the individual data sets could alone.
Yet, this research has several limitations. For the interviews, our recruitment
strategy yielded participants that, like the ERGs we recruited from, were pre-
dominantly white, lesbian and gay (rather than bisexual and/or queer), and
included only a few non-cisgender participants. Additionally, interviews
focused on the experiences of scientific and technical professionals and
thus cannot speak to the experiences of employees in support staff or
service provider roles. Although the survey data provided an opportunity to
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explore possible intersectional processes that could not be examined in the
interview data, future qualitative research should investigate these racial/
ethnic and gender intersections more closely. Second, although the SIS
survey sample is large and includes STEM professionals from professional
societies that span the spectrum of natural, physical, and life sciences, engi-
neering, and mathematics, it is not strictly representative of the US STEM
workforce. It also does not include a measure of the size of the source
pools for these teams. Third, our focus on STEM professionals skews our
study to highly educated workers. LGBTQ workers in blue collar or
service jobs who work in often-rotating teams likely have distinct experiences
than professionals in dynamic teams documented here. Nonetheless, the
survey and interview results underscore work structure as an important
facet of LGBTQ workplace inequality.

Conclusion

While scholarship on LGBTQ workplace inequality is gaining momentum,
much more research is needed to understand how work structure, along with
other organizational processes, impact the experiences of LGBTQ employees
inside and outside of STEM contexts. The goal of this article was to raise the
possibility of work structure as an important factor in LGBTQ professionals’
experiences of marginalization and devaluation, paying particular attention to
the increasingly popular structure of dynamic project-based teams.

The features of traditional unit-based work structures highlighted here—
particularly the time and stability they offer for LGBTQ persons to find their
footing and navigate unit cultural landscapes—may be common among other
organizations with similar work structures beyond the STEM context.
Non-STEM LGBTQ employees who work in dynamic project-based team struc-
tures, in turn, may face similar challenges to those documented here: having to
reestablish credibility and develop new status management strategies in each new
team configuration, dealing with the privileging of homogeneity produced by the
demand to rapidly establish team cohesion, and facing the devaluation of identity
features that might “interrupt” such cohesion.

Beyond more often-examined processes of organizational policies and
interactional bias, scholars, organizational leaders, and diversity and equity
advocates should carefully attend to how work structure may be its own
source of LGBTQ disadvantage. LGBTQ workers often understand their
identity as a potential source of disadvantage and often calculate the risks
and benefits of various status management strategies accordingly (Jones &
King, 2014). Dynamic structures make it so that LGBTQ workers have
less time to assess whether or not it is safe to make one’s identity known
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or salient (Ragins & Cornwell, 2001; Ward 2008; Yoshino, 2006). Even if
such work structures appear more efficient for completion of organizational
tasks, they may incorporate inefficiencies related to diminished work satisfac-
tion and underutilization of available talent of all team members. Future
policy-centered research might investigate the most effective means for
addressing the problems with dynamic project-based teams documented here.

Finally, this article suggests that work structures themselves may serve as
mechanisms through which other forms of inequality are perpetuated.
Project-based team structures that require workers to re-establish credibility
each time they encounter a new group dynamic may perpetuate devaluation
and marginalization on the basis of gender and race status biases in each
new team configuration. Like LGBTQ workers, employees whose devalued
statuses are not reliably visible—e.g., mental health difficulties—may face
similar issues of status management in frequently-rotating groups.

To more fully understand the operation of workforce inequality, research-
ers must take seriously the role that the arrangement of work—and the
arrangement of colleague relations those arrangements necessitate—play in
reproducing organizational inequalities. If certain workplace structures
prove more harmful than others, scholars must also investigate ways that
organizations can ameliorate these problems with effective interventions.
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Notes

1.

Heteronormativity and cisnormativity are, respectively, assumptions about a strict
male-female sex binary and beliefs that heterosexuality is the only natural rela-
tionship form; heterosexism involves prejudice and hostility toward LGBTQ
persons (Albelda et al., 2009; Badgett et al., 2007; Collier & Daniel, 2017;
Raeburn, 2004; Tilcsik, 2011; Yoshino, 2006).

. LGBTQ persons may not all experience tokenism in the same way. Some LGBTQ

workers may experience “partial tokenism,” whereby they are tokens by LGBTQ
status but privileged along other axes (Wingfield, 2013). For example, white gay
cisgender men may experience tokenism as sexual minorities but have privileges
of dominant status by gender and race.

. For example, Pedulla (2014) found that gay Black men did not experience the

same hiring penalties as straight Black men. Cech and Rothwell (2020), further-
more, found that federal employees of color experienced more marginalization
and less job satisfaction than their white LGBTQ colleagues.

. The term “cisgender” and the prefix “cis” refer broadly to “non- transsexual/trans-

gender” individuals who experience congruence between their sex/gender
assigned at birth and their gender identity and embodiment (Schilt &
Westbrook, 2009).

. The project-based teams Smith-Doerr (2004) studied differ in two key ways from

typical dynamic project-based work structures described above: the bioscientists
tended to work in relatively stable teams and, because they were network-based,
they had quite a lot of control over the teams they entered and the duration of their
engagement. In contrast, project-based structures are typically short-term and
operate within (rather than across) organizations; workers often have little say
over the composition of the teams to which they are assigned. Thus, worker-
assembled teams like those in Smith-Doerr’s study are not necessarily proxies
for the short-term, manager-assembled teams common in dynamic, project-based
work structures.

. Additionally, these dynamic project-based teams may amplify boundary-heightening

processes. Kanter (1993 [1977]) argued that in situations where coworkers are
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brought together who do not know each other well, boundary heightening behaviors
among dominant-group members may be especially pronounced.

7. Hodson (2001) noted that over time, colleagues working together can generate
stable patterns of rights, obligations, and behavior that can be a foundation of
social relations that safeguard and promote worker dignity. Team-based forms
of production, he argues, can intensify peer pressure and self-supervision that
may constitute a challenge to worker dignity.

8. While NASA employs thousands of civil servants, thousands more work at
NASA facilities as contractors from different STEM-related corporations (e.g.,
Boeing, Lockheed-Martin).

9. These ERGs resulted from a confluence of employee activism, human resources
efforts, and top-down directives from senior management. This path of LGBTQ
advocacy and organization is common in corporate firms as well (Raeburn
2004; Williams & Giuffre 2011).

10. The climate for LGBTQ workers may also depend on the cultural norms dominant
in the geographic region in which the NASA centers are situated. If the experi-
ences of NASA-East employees were generally more positive than the experi-
ences of NASA-South employees, it would be difficult to disentangle whether
this effect was the result of organizational structures or regional differences. On
the other hand, if NASA-South professionals fared better than those at
NASA-East, this would suggest that the findings hold despite NASA-South’s
embeddedness within a more conservative geographic region.

11. According to ERG leaders, the survey samples at each center included between
one-third and one-half of ERG members. The ERG listserv membership is
hidden to the ERG leaders, so they do not know the precise number of ERG
members at any given time. This protects the confidentiality of LGBTQ
persons at NASA who are not open to colleagues about their status but wish to
be notified of LGBTQ-related events and resources.

12. Compared to National Science Foundation (NSF) statistics on the US STEM
workforce, the SIS sample over-represents women (29% in the US vs. 31% of
our sample), those who are white (78% vs. 66%), those who work in engi-
neering and physical sciences, and those who work in government and
other sectors (See Cech & Waidzunas, 2021. As such, we control for detailed
demographic, experience, and employment measures in all analyses.
Additionally, in supplemental models, we weighted our sample to match
the distribution of STEM professionals in the NSF data by gender, race/eth-
nicity, age, sector, and STEM field. The results patterns when using the
weighted sample did not vary from those we present in the multivariate anal-
ysis in Tables 2 and 3. There are no national-level statistics on the represen-
tation of LGBTQ-identifying persons in STEM, as national STEM surveys do
not yet collect data on LGBTQ status.
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13. The SIS did not ask respondents in dynamic project-based teams the size of the pool
of team members in their organization or how familiar they were with people that they
were placed into teams with. We suspect that people who rotate into teams from
smaller pools of familiar colleagues have experiences that are closer to workers in
traditional unit-based team structures than to the experiences of respondents who
are rotated into teams from big pools of colleagues. This likely introduces some
noise into our measure of dynamic project-based work teams that may dampen the
strength of the focal relationships examined in the models below. As such, these
are likely conservative estimates of differential experiences of LGBTQ persons by
work structure.

14. To protect confidentiality, we do not provide the racial/ethnic identities of inter-
view respondents. Although the interview results do not appear to differ substan-
tially by respondent gender, the small sample size prevents us from a more
complete analysis by race/ethnicity. We attend to these intersectional differences
in the survey data analysis.

15. This “family man” strategy aligns with expectations that non-heterosexual persons
play by the rules of heterosexual families to gain others’ respect (Yoshino, 2006).

16. The patterns revealed by these interaction terms are mirrored in supplemental
models with LGBTQ respondents only. There, LGBTQ professionals in
dynamic project-based teams reported significantly more negative outcomes on
each of the marginalization and devaluation than their LGBTQ peers embedded
in other work structures (net of controls).

17. This echoes findings on the gender-based benefits of team structures for women
(e.g., Kalev, 2009).
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