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Drawing upon the survey instruments of Lewis and Neville [1], Nadal [2], and Yang and
Carroll [3], we conducted an online survey that captured experiences of discrimination and
microaggressions reported by 387 recording engineers, producers, and studio assistants living
in 46 different countries. Our statistical analyses reveal highly significant and systemic gender
inequalities within the field, e.g., cisgender women experience many more sexually inappro-
priate comments (p < e-14, large effect size) and unwanted comments about their physical
appearance (p < e-12, large effect size) than cisgender men, and they are much more likely to
face challenges to their authority (p < e-13, large effect size) and expertise (p < e-10, large
effect size). A comparison of our results with a study about women’s experiences of microag-
gressions within STEM academia [3] indicates that the recording studio workplace scores 33%
worse on the silencing and marginalization of women, 33% worse on gender-related workplace
microaggressions, and 24% worse on sexual objectification. These findings call for serious
reflection on the part of the community to progress from awareness to collective action that
will unlock the control room for women and other historically and systemically marginalized

groups of studio professionals.

0 INTRODUCTION

In a podcast entitled The Midwife of Audio,! mixing en-
gineer Tom Elmbhirst defines his role as a facilitator in the
process of music delivery that is audio production. This
title obviously invokes associations with gender, birth, and
social reproduction. Yet women comprise less than 5% of
audio engineers according to the Women’s Audio Mission
[4] and between 5% and 10% of audio engineers according
to AES [4]. Arecent study investigating gender composition
by presentation type at AES Conventions from 2012-2019
shows that very few women and non-binary authors are rep-
resented in Invited Papers (1.96%), Keynotes (8.51%), and
Workshops (9.73%) [6]. Also, an Annenberg study showed
that only 2% of the record producers credited on 2012—
2017 Billboard top 100 hits are women, only 0.3% of these
producers (2 out of 651) are women from underrepresented

!https://www.gear-club.net/episodes/2019/tom-elmbhirst
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racial/ethnic groups, and no woman producer was Grammy
nominated from 2013-2018 [7].

To challenge these harsh gender inequalities (among
other social discrimination and equity issues), the AES cre-
ated a Diversity & Inclusion (D&I) Committee in Oct. 2017
that “strives to ensure diversity in the AES worldwide and
the audio industry as a whole by improving accessibil-
ity, welcoming diverse genres, embracing emergent audio
fields and research, and radiating inclusiveness to all races,
genders and gender identities, physical abilities, ages, and
nationalities.””> With the aim of providing this committee
with detailed and global data to inform their future actions,
our study elicits music producers’, audio engineers’, and
studio assistants’ experiences of social discrimination and
microaggressions in the commercial recording studio.

We begin with a literature review that explores aspects
of studio work that may contribute to or intensify in-

Zhttp://www.aes.org/community/diversity/
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equalities within the field, placing our survey and partici-
pants in context. Our methodological approach draws upon
microaggression scholarship [8], [?] and intersectionality
[10]-[14] to understand how gender, sexual orientation,
race/ethnicity, migration, level of ability, and age impact
studio professionals’ work conditions and prospects of pur-
suing a successful career. Also, since our survey instrument
mirrors one that was used for a study in Science, Technol-
ogy, Engineering, and Mathematics (STEM) fields [1]-[3],
we are able to compare the percentages of women produc-
ers, engineers, and assistants who face specific dimensions
of gender-related microaggressions in the studio with those
from STEM academia to underline the grim reality of our
field.

1 LITERATURE REVIEW

1.1 Emotional and Invisible Labor in the Studio

Results from a 2008 online survey of an international
cohort of young professional musicians (mean age = 26,
n = 16) showed a shared expectation that producers and
engineers exhibit strong interpersonal and communication
skills. These skills, which “allow trust and honesty in the
studio” and “create a good atmosphere for performance,”
took precedence overtechnical, listening, and musical skills
[15].

Similarly, based on semi-structured interviews with
London-based producers and engineers (men, between the
ages of 20 and 65, n = 19), Watson and Ward [16] de-
scribed the intimacy of recording studios as “emotional
spaces characterized by trust and tolerance.” They applied
sociologist Hochschild’s concept of emotional labor—the
management of feelings and expressions based on the emo-
tional requirements of jobs in the service industry [17]—to
understand the job requirements of producers and engineers
who, in the commercial recording studio, are “evokers of
and witnesses to [musicians’] emotional displays that in
most other work-based contexts, or even social contexts,
would be considered inappropriate™ [16]. To illustrate the
scope of this emotional labor, producer Afanasieff [18]
mentioned the need to be interchangeably like a docftor,
spiritual adviser, psychologist, or bartender to help singers
overcome their insecurity.

Jarrett’s ethnography of jazz and country producers high-
lighted the position of the ‘self-effacing producer’ who
“inhibits the emergence of ‘the producer’ as an animated
body—a self or subjectivity who breathes life into sound”
as opposed to the ‘visible’ producer, e.g., Phil Spector
[19]. Findings from semi-structured interviews in Canada,
France, and the USA with six renowned producers with
more than 20 years of studio experience showed that they
employ self-effacing methods to cope with musicians’ sen-
sitivities, including the possibility “to divert aggressiveness
towards themselves™ [20]. They compared their mission to
the one of photographers “who aim to capture the most
meaningful moments and then bring them together.”

They also identified with “cleaners, servants, captains
of a ship, firemen, and midwives,” professions that engage
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in many forms of invisible labor’ and that are crucial to
the functioning of the recording studio yet are elided or
“invisible to those who are its beneficiaries.” For instance,
recording sessions require a great deal of preparation before
the musicians arrive [21] and clean-up after the musicians
leave (e.g., discarding coffee cups, rolling cables, backing
up files). In short, music producers, audio engineers, and
studio assistants engage in high levels of emotional and in-
visible labor that is underappreciated and unacknowledged.

1.2 Intermediaries Between Musicians and the
Industry

In addition to developing a thick skin [22] and demon-
strating resilience in their capacity to handle intimate and
uncomfortable situations while performing emotional and
invisible labor, studio professionals must follow the rules
and conventions of the music industry in pursuing a stu-
dio career [23]. These rules and conventions are histori-
cally gendered [24], [25] and mirror the heteropatriarchal®
structure of this industry. Indeed, studio professionals act as
“cultural intermediaries between production and consump-
tion™ [28], thus at the intersection of two male-dominated
groups whose expectations and bias reinforce the gendering
of the commercial recording studio, i.e., musicians across
genres [29], [30] and music industry professionals [22].

Recent work emphasizes that the music industry’s ge-
nius system maintains women and other historically and
systemically marginalized groups of studio professionals in
undermined and powerless positions [31], [32], to the point
that Wolfe advocates for home-studio self-isolation as the
healthiest solution for women producers to develop their
skills and self-confidence before facing the gendered and
heteropatriarchal commercial recording studio [22]. Fur-
thermore the decline of global recording revenues since
the early 215 century has resulted in decreased budgets
for recording projects, the need for producers to reinvent
their profession [33], and the requirement to handle three
jobs at once [34]. In this highly competitive industry, studio
professionals are likely to be extremely protective of their
clients, which further intensifies the exercise of exclusion-
ary gendered power.

1.3 The Power of Controlling Sound

Whether sound recordists identify as ‘tonmeisters’ [35],
‘traditionalists® who focus on capturing music perfor-
mances, or ‘technophiliacs® whose creative process is pri-
marily technology driven [36], their work involves the con-
trol of sounds through audio technology. Horning empha-
sized the centrality and extent of tacit knowledge required to
“engineer the performance” [38]. The power of controlling

*http://micemagazine.ca/issue-one/what-invisible-labour
-mice-issue-01

“Patriarchy is “a system of social structures and practices in
which men dominate, oppress, and exploit women” [26]. Het-
eropatriarchy is a social system .. .in which heterosexuality and
patriarchy are perceived as normal and natural, and in which other
configurations are perceived as abnormal, aberrant, and abhor-
rent” [27].
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sound is thus connected with the legitimacy of coaching
artists” performances. For instance, an ethnography of dig-
ital studios in Bamako (Mali) linked studio owners’ access
and ability to use technologies that are still rare and new in
a low-income country and their legitimacy to coach artists
and control the arrangement and composition process [39].
Wolfe [22] argues that the desire to retain control of the
sound of the artist’s voice and how that voice is presented
is gendered and that “for the male producer to have held
these particular creative reins for such a long time has also
resulted in [. . .] an unwillingness to not only let go of them
but also in a tendency to overlook and or dismiss the artist
who takes control of them herself.”

From his observations of three recording sessions for
the creation of a pop song in a mid-sized studio, Gan-
der spotlighted how the location of the producer’s chair
(‘captain’s chair”) at the sonic sweet spot underlines the
producer’s control of space, restricting the musicians’ in-
volvement in the production process—judgments and de-
cisions take place in the control room while the musicians
are performing in the live room [40]. Minchella stated from
a musician’s perspective, “Space is so much more than the
realm of surveyors and measurement; rather, it is central to
our whole experience and is an intrinsic factor in the pro-
cess of creativity itself” [41]. The link between the control
of sound and confrol of space is somewhat reminiscent of
Keightley’s study of systemic sexism in Hi-Fi equipment
ads in the mid-20% century, e.g., “You are the Sultan with 70
Watts in your harem” [42]. Thus the space of the recording
studio is intimately connected to issues of power, gender,
and control.

2 THEORETICAL FRAMEWORKS

2.1 Microaggression Theory

The term microaggression was originally defined by
Pierce, who was a professor of education and psychiatry
at Harvard Medical School, to describe brief indignities
that convey hostility toward a racialized group [43]. Impor-
tantly, micro refers to everyday rather than being lesser or
insignificant [8]. Sue, professor of counseling psychology
at Columbia, defined microaggressions as “evervday ver-
bal, nonverbal, and environmental slights, snubs, or insults,
whether intentional orunintentional, that communicate hos-
tile, derogatory, or negative messages to target persons
based solely upon their marginalized group membership”
[9]. Sue and his team recently summarized the impacts of
microaggressions on targets, ranging from increased stress,
depression, and heavy toll on physical and emotional well-
being to impeded learning and problem solving [44].

2.2 Intersectionality

Rooted in the writings of Black feminists and critical race
scholars such as Crenshaw [10], Collins [11], [13], McCall
[12], and Misra et al. [14], intersectionality is a theoretical
approach, methodological orientation, and praxis. Rather
than focus on a single form of social difference, intersec-
tionality focuses on the ‘matrix of domination” [11], and
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how systems of oppression are interlocking in nature. The
guiding premises of intersectionality’s “cognitive architec-
ture” include: 1) Race, class, gender, sexuality, ability, and
other systems of power are interdependent; 2) intersect-
ing power relations produce complex social inequalities;
3) intersecting power relations shape group experiences;
and 4) solving social problems requires intersectional anal-
yses [13]. Specifically our project aims to document “the
workings of power relations in producing social inequali-
ties and the social problems they engender”™ [13] within the
commercial recording studio by examining experiences of
microaggressions through an intersectional lens.

2.3 Research Questions

RQI1. How do demographic categories such as gender
(GEN), sexual orientation (SOR), race/ethnicity
(RET), migrant status (MIG), gross national income
of country of residence (GNI), disability (DIS), and
the continuous demographic variable age (AGE) im-
pact what tasks audio engineers accomplish within
the studio (TAS), how well they are paid (DRA), and
how often they are properly credited for their work
(CRE)?

How do demographic categories and variables im-
pact music producers’, audio engineers’, and studio
assistants” experiences of social discrimination and
microaggressions in the commercial recording stu-
dio?

How do women’s experiences of microaggressions
in the commercial recording studio compare with
women'’s experiences of microaggressions in STEM
academia?

Within a framework of intersectionality, how do sex-
ual orientation (SOR), race/ethnicity (RET), migrant
status (MIG), gross national income of country of
residence (GNI), disability (DIS), and age (AGE)
intersect with gender (GEN) in impacting these ex-
periences?

RQ2.

RQ3.

RQ4.

3 METHODS

3.1 Survey Instrument Design

Our survey design applies McCall’s recommendations
to use analytical categories strategically in order to docu-
ment relationships of inequality among studio professionals
(“intercategorical complexity’) [12]. We constructed a sur-
vey instrument that includes a demographic portion and
microaggressions portion with the option to opt out of the
survey once the demographic portion is complete. In the de-
mographic portion featuring 17 close-ended and 10 open-
ended questions we asked our respondents to self-identify
in terms of gender (GEN), sexuality (SOR), race/ethnicity
(RET), and disability status (DIS) and to answer questions
about their age (AGE), country of origin and country of
residence (MIG), years on the job (YOB), remuneration
(DRA), how they were properly credited for their work
[CRE., on a five-point Likert scale (LS1) from Almost al-
ways to Almost never], whether they received awards, and
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which studio tasks they were involved in (TAS, e.g., Track-
ing;, Mixing; Assisting, Production).

In the microaggressions portion featuring 53 close-
ended questions using a five-point Likert scale (LS2) from
Strongly disagree to Strongly agree, we captured studio pro-
fessionals’ experiences of microaggressions in the work-
place. These 53 items drew upon 3 distinct survey instru-
ments. Yang and Carroll [3] provided us with a breakdown
of how they constructed their survey instrument. We also
adapted Lewis and Neville’s [1] factors—Assumptions of
Beauty and Sexual Objectification (SOB), Silenced and
Marginalized (SAM), and Strong Black Woman Stereo-
type (STE)—and Nadal’s [2] Workplace and School Mi-
croaggressions (MGEN, MSOR, MRET, MAGE, MCUL,
MDIS).

We met with the AES Diversity & Inclusion Committee at
the AES Conventions in Milan in May 2018 and New York
in Oct. 2018 to implement changes to the survey instrument
based on members’ feedback. These changes included the
possibility for respondents to share specific examples of mi-
croaggressions and how their experience of discrimination
may have evolved over time. A week before we launched
the survey we sent it to our personal network of 100+ stu-
dio professionals and asked for feedback. Several changes
were integrated, including the addition of two open-ended
questions about having witnessed or caused microaggres-
sions in the studio. The survey questions and recruitment
material were translated from English into 19 languages.
The survey was available on Qualtrics from October 1%,
2019 to January 30%, 2020.

3.2 Respondent Recruitment

Aiming to capture a current and recent snapshot of studio
professionals’ experiences of discrimination in the com-
mercial recording studio, our target population was indi-
viduals who had worked as producers, engineers, or studio
assistants on other people’s music in the last ten years.
The primary group we intended to reach was the 12,800
members of the AES (about 9,100 professionals and 3,700
students), the largest professional society devoted exclu-
sively to audio engineering. However, taking into account
the realities of AES membership and participation [6], we
also administered the survey to other communities of au-
dio practitioners who more or less overlap with AES but
who were likely to include more women and non-binary
and/or gender non-conforming people, e.g., the Women’s
Audio Mission (WAM), SoundGirls, Audio Girl Africa, and
female:pressure.

Our recruitment strategy involved three main aspects:
emails to personal contacts, in-person recruitment of par-
ticipants, and online dissemination of the survey via formal
and informal channels. In-person recruitment took place at
the 2019 AES New York Convention with a group of vol-
unteers from a variety of gender and racial/ethnicity groups
and at a series of four events organized by AES student
chapters promoting the survey in the UK, Germany, and
the Netherlands. The survey was disseminated online via
emails to AES chapters worldwide and an email on the
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VDT (Verband Deutscher Tonmeister) listserv and was in-
cluded in an AES newsletter. Finally posts were made on
group social media pages, including Hey Audio Student
and Tape Op Magazine. Our goal was to collect a sample of
roughly 1,000 respondents from across the globe. We did
not expect nor desire to obtain a representative sample of
the demographics of audio engineering globally but rather
to obtain adequate sample numbers in order to understand
the experiences of members of the various demographic
categories of interest.

3.3 Demographic Categories and Discrimination

We defined six demographic categories and one contin-
uous demographic variable as the independent variables
for statistical analysis. The six demographic categories
and their corresponding codes were gender (GEN), sexual
orientation (SOR), race/ethnicity (RET), disability status
(DIS), migrant status (MIG), and gross national income
of country of residence (GNI). Age (AGE) was the final
continuous demographic variable.

We defined fourteen dependent variables geared toward
understanding the experiences of studio professionals’ dis-
crimination. The first five dependent variables were tasks
undertaken in the studio (TAS), daily rate when working
in the studio (DRA), crediting (CRE), AES membership
(AESM), and awareness of the AES Diversity & Inclusion
Committee (AESD). Then followed nine microaggression
factors, namely Assumptions of Beauty and Sexual Objecti-
fication (SOB); Silenced and Marginalized (SAM); Stereo-
typed (STE); and Workplace Microaggressions around
Gender (MGEN), Age (MAGE), Race/ethnicity (MRET),
Culture (MCUL), Sexual Orientation (MSOR), and Dis-
ability (MDIS).

3.4 A Mixed-Method Analysis Approach
3.4.1 Descriptive Statistics

We adopted a grounded approach [45] in order to code
respondents’ self-definitions into appropriate strategic cat-
egories. Gender (GEN) was coded from respondents’ sex
assigned at birth and their current gender identity into three
categories: trans/non-binary, cisgender woman, and cisgen-
der man. Sexual orientation (SOR) was coded into het-
erosexual and non-heterosexual (including but not limited
to lesbian, gay, bisexual, queer, pansexual, and asexual).
Based on responses to two questions that asked participants
to specify their race/ethnicity and self-identify whether they
were a racial minority in their workplace, categories of
race/ethnicity (RET) detailed whether the respondent was
a racial minority at their place of work and included: no,
yes (BIPOC—Black, Indigenous, People of Color), and yes
(white). This was further broken down into two categories:
no (either white, or BIPOC and not part of a racial/ethnic
minority in their place of work) and yes (both BIPOC and
part of a racial/ethnic minority in their place of work). Note
that BIPOC participants who did not identify as a racial mi-
nority in their place of work would here be included in the
‘no” category for RET. Migration status (MIG) was coded
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as ‘no’ if a respondent’s country of residence was the same
as their country of origin and “yes” if they differed.

We used the World Bank’s classification of the
economies of the country of residence into four income
groups (GNI): high, upper middle, lower middle, and low.
Disability status (DIS) was coded using responses to two
questions, i.e., asking participants whether they identify
as someone with disabilities and to further self-identify
if they selected ‘yes’ to the previous question. For the pur-
poses of statistical analysis we coded respondents into three
categories: no (no disability), yes (ves invisible), and yes
(visible). Age (AGE) and years on the job (YOJ) were cal-
culated by subtracting the year of birth and year they started
working in the studio, respectively, from 2020.

There are ethical and methodological issues involved in
this strategy of categorization and aggregation. For exam-
ple, the practice of including in one group both partici-
pants who are non-binary and those who have a binary gen-
der (man or woman) but are also transgender is inherently
problematic [46], [47]. Although the participants who we
included in the category of ‘trans/non-binary’ had a wide
variety of individual gender identities and experiences—
trans woman, trans man, demigendered, non-binary, gen-
derqueer, genderfluid, non-binary woman, and so on—
aggregating allowed us to obtain statistically significant
results.

The same issuesapply to the other strategic categories we
employed. As critical race theorists and feminist scholars
have pointed out, “race and gender frequently function as
proxies: variables that reduce the complexities of biosocial
bodily experience to more quantifiable forms of data™ [46].
Aswith any strategic coding, these categories should be un-
derstood as permeable containers for complex and nuanced
data. Note that in our forthcoming qualitative paper we
unpack these strategic categories and analyze how these in-
dividuals experience microaggressions and discrimination
through an intersectional lens.

The survey contained three questions related to income
that were combined in order to calculate an average daily
rate (DRA) in USD for each participant. Individuals who
free-lanced in music production reported their normal daily
rate as a freelancer and participants on payroll reported
their normal yearly income, which we converted to a daily
income. We normalized these numbers by the total percent-
age of their income that these participants reported making
from audio engineering as opposed to other types of work.
In the case of those who were both freelancers and on pay-
roll we took an average value. We converted the currency
to USD based on the value of that currency on the closing
date of the survey. Six outliers who reported a freelanc-
ing daily rate of over 2,000 USD/day were removed, since
inspection of their responses indicated that they had misin-
terpreted the question to refer to either a monthly or yearly
income. Finally for the statistical tests we discarded the in-
come information from participants who reported making
less than 50% of their income from audio engineering.

For the coding of the Audio Engineering Society mem-
bership (AESM) we used the responses to a multiple-
choice question on AES membership. The three categories
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for this variable include: no (never), yes (cumrent mem-
ber), and yes (former member). Participants were then
asked to indicate whether they were aware of the AES Di-
versity & Inclusion Committee (AESD). Responses were
coded based on the coding assigned to AESM and in-
cluded: no (current AES member), no (non-AES mem-
ber), no (former AES member), yes (current AES mem-
ber), ves (non-AES member), yes (former AES member),
and N/A for those who skipped the question or left it
blank.

3.4.2 Statistical Analyses

One-way Kruskal-Wallis tests and ANOVAs were used
to relate demographic categories to CRE, DRA, AESM,
and AESD. A logistic regression was used to relate AGE
to TAS and y? tests for independence and cross tabulations
were used to relate demographic categories other than AGE
to TAS. Effect sizes for these 2 tests were estimated using
Cramer’s V.

For each of the nine microaggression factors we took the
average of all subsidiary questions in order to obtain an
aggregate score for that factor. For each combination of de-
mographic category and microaggression factor aggregate
score we subsequently ran both one-way Kruskal-Wallis
tests and one-way ANOVAs, followed by a Dunn’s multiple
comparison post-hoc test. Type III (sigma-restricted) sum
of squares error terms were used for all ANOVAs. Use of
ANOVAs was justified by making the approximation that
Likert-scale measurements can be treated as continuous
[48]. In the cases where the Kruskal-Wallis tests disagreed
with the ANOVA findings, we reported the findings from
the more conservative non-parametric Kruskal-Wallis test.
We estimated the effect size for each testusing bootstrapped
n? values, referring to Cohen’s [49] criteria for boundaries
on low, medium, and large effect sizes.

For the continuous variable AGE, we ran a linear regres-
sion against each of the aggregate scores. Effect size was
estimated using R? statistics, again referring to Cohen for
boundaries on effect size categories [50].

While aggregate scores were used to understand the over-
all impact of demographic categories upon microaggression
factors, we were also interested in which of the specific
microaggression statements were highly associated with
demographic categories (e.g., the microaggression ‘I have
been told I was too sassy and straightforward’ with its im-
plications of racial stereotyping). As such we ran a second
round of Kruskal-Wallis tests and ANOVAs on the disag-
gregated microaggressions data.

3.4.3 Comparison With STEM Study

To compare our findings with those obtained by Yang and
Carroll [3], who measured the experiences of women work-
ing within STEM academia, we reproduced their calcula-
tions. However, while our survey tool employed a 5-point
Likert scale ranging from Stronglv disagree to Strongly
agree, theirs employed a 7-point scale on the same range,
with their score of 4 (Neither agree nor disagree) corre-
sponding to our score of 3 (Neither agree nor disagree).
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Table 1. Demographic breakdown of strategic categories

Demographic Cisgender | Cisgender ['rans/Non Total
Categories Man Woman Binary
Total 275 86 26 387
I LowGNI | ___. LU ISR | A I T S ©
Lower Mid GN1 9 4 0 13
UNE S T T T B R I DO -
High GNI 214 68 22 304
Immigrant 46 12 5 63
Both BIPOC & part of
racial/ethnic minority
in place of work 18 I 2 31
Non-heterosexual 47 M 19 110
Person with disabilities 15 12 5 32
AES member 108 30 6 144
Aware of AES D&
Committee 6l 14 7 82

3.4.5 Intersectional Analyses

To explore how the demographic categories intersect
with gender in experiences of microaggressions in the stu-
dio, we ran two-way ANOVAs with Type III sum of squares
error to test for the following interactions: GEN/SOR,
GEN/RET, GEN/DIS, GEN/MIG, and GEN/GNI. To in-
vestigate the intersection between GEN/AGE, we ran an
ANCOVA with hierarchical error terms.

4 RESULTS

4.1 Descriptive Statistics

A total of 1,141 participants started the survey. We an-
alyzed only the data from participants who completed the
demographic portion (GEN, SOR, RET, DIS, MIG, GNI,
AGE, TAS, CRE, DRA, AESM, and AESD) of the survey
in its entirety, resulting in 387 usable responses, 373 of
which included usable age data (Table 1). Out ofthese 387
participants, 281 completed the first microaggressions por-
tion (SOB, SAM, and STE) and 234 completed the second
microaggressions portion (MGEN, MSOR, MRET, MDIS,
MCUL, and MAGE). Despite not reaching our goal in terms
of participation, proportionally more participants from un-
derrepresented populations than are present in the profes-
sion at large allowed us to obtain meaningful results from
the data nevertheless.

4.1.1 GEN, SOR, RET, DIS, MIG, GNI, AGE

Out of the 387 participants who filled out the denio-
graphicportion, 71% (n = 275) of participants were cisgen-
der men, 22% (n = 86) were cisgender women, and 7% (n
= 26) were transgender/non-binary. We received responses
from approximately 15% more cisgender women than have
been estimated to comprise the overall gender makeup of
AES [4]. Also, 17% (n = 47) of cisgender men, 44% (n
= 38) of cisgender women, and 73% (n = 7) of trans/non-
binary participants identified as non-heterosexual.

Out of the 387 participants, 8% (n = 31) were both
BIPOC and part of a racial/ethnic minority in their place
of work—45% of whom had migrated from their country
of birth—while 89% (n = 344) did not identify as part
of a racial/ethnic minority in their place of work. Finally
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Fig. 1. AGE demographics of survey respondents, n = 373.

Other Minority (OMT)

Yes Undefined),
n=84 | 22%)

Yas [Raligion),
n=10{2.6%)

Yes Multiplel
n=18{4.7%)
Yes (Class).
n= 5{1.3%)

Yes Audible),
n= 7(18%)

No, n=263 | 68%)

Fig. 2. Other minority statuses reported by study participants not
included in the analysis undertaken in this study.

3% (n = 12) were white but also identified as a racial
minority in their place of work. In the statistical analysis
that follows, this cohort was combined with the group that
did not identify as a racial minority in their workplace.

Our sample was international, comprising data from par-
ticipants born in 36 countries of origin and residing in 46
countries of residence, 94% from upper middle and high-
income GNI countries (Table 1). Out of the 387 participants,
16% (n = 63) reported living in a country different from
the one they were born in. Of these, 22% identified as both
BIPOC and part of a racial/ethnic minority in their place
of work. Three times as many cisgender men from low
and low-middle income GNI countries participated in the
survey, as did cisgender women or transgender/non-binary
people (2% difference).

Out ofthe 387 participants, 8% (n = 32) identified as hav-
ing a disability. Of these individuals just over half reported
having a visible physical disability while the rest reported
having an invisible physical or non-physical disability.

The mean age that the participants started working in
audio engineering was 25 [4= 5] years old. There was no
significant difference in this value with respect to gender.
The youngest participant was 20 years of age and the oldest
was 89 years of age (Fig. 1).

Participants were given a space to indicate whether they
identified as part of a minority in their place of work other
than the demographic categories included in the survey
(Fig. 2). We did not include the demographic categories
featured in the responses to this question in our statistical
analysis because either the number of respondents was very
small (for audible minority, religious minority, and class
minority) or because while the participants answered that
they were part of another minority group they did not spec-
ify what kind. Additionally, while we included a question
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about Indigenous status in the survey, we did not include
the results in our statistical analysis because this question
was misinterpreted (sometimes in ways that seemed inten-
tionally provocative or anti-Indigenous) by a large number
of participants.

4.2 Tasks, Incomes, and Credits
4.2.1 Tasks (TAS)

Statistically significant differences in the distribution
of tasks accomplished in the studio (TAS) were found
for gender (GEN), sexual orientation (SOR), disability
(DIS), and AGE (Table Al). Overall, cisgender women
were 25% more likely to answer assisting than cisgen-
der men; however when we included only participants
under the age of 30 in the analysis, we found the re-
sult to not be statistically significant, indicating that this
finding was mainly due to the small number of older
women who participated in the survey. Cisgender men
were 21% more likely to answer mastering than cis-
gender women; this result was independent of age (p
< e-2).

Heterosexual participants were 17% more likely to an-
swer mastering (p < e-2), 11% more likely to answer pro-
ducing (p = 0.05), 9% more likely to answer mixing (p <
e-2), and 17% less likely to answer assisting (p < e-2) than
non-heterosexual participants; these results were indepen-
dent of age.

Participants who did not identify as having a disability
were more likely to respond mixing than participants with an
invisible or visible disability (19% and 16%, respectively,
with p = 0.01).

Age had a significant impact on how often participants
responded mixing (increased with age, p < e-8), mastering
(increased with age, p < 0.05), and assisting (decreased
with age, p < e-18).

4.2.2 Incomes (DRA)

Both gender and age were significantly associated with
differences in daily rate (GEN, n°> = 0.07 [0.01:0.10],
medium effect size; AGE, R? = 0.14, medium effect size).
Cisgender men making over 50% of their income from au-
dio made an average of 74 4 4 USD/day, while trans/non-
binary people made an average of 56 & 13 USD/day and
cisgender women made an average of 51 4+ 7 USD/day.
Daily rate increased with age at a rate of 3.74 USD/day per
year (Fig. 3, Table 2).

4.2.3 Crediting (CRE)

Gender, race/ethnicity, disability, migrant status, and age
were found to be significant predictors of being properly
credited for work (CRE) (Fig. 4). Cisgender women were
twice as likely as cisgender men to report being almost
never properly credited and half as likely to report be-
ing almost always properly credited (Tables 2 and A2; n?
= 0.06 [0.02:0.12], medium effect size). Participants who
were both BIPOC and part of a racial/ethnic minority in
their place of work were just under twice as likely as partic-
ipants who were not to report almost never being properly
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credited and under half as likely to report being almost al-
ways properly credited (n? = 0.02 [0.002:0.06]. small effect
size).

Participants with an invisible disability were almost four
times more likely than participants without a disability to
respond almost never and one-fifth as likely to respond al-
most always being properly credited for their work (1% =
0.02 [0.005:0.07], small effect size). Participants who had
emigrated were 10% more likely to respond almost never or
rarely and 10% less likely to respond almost ahvays being
properly credited than those who had not emigrated (n° =
0.02 [0.001:0.06], small effect size). Older participants re-
ported being properly credited significantly more often than
younger participants (R? = 0.02, small effect size). Addi-
tionally two-way analysis of GEN/AGE vs. CRE revealed
that there was a significant interaction term for GEN*AGE.
While the overall effect of increasing age was to positively
affect how often participants were properly credited, the
intersection of gender and age had a small additional medi-
ating effect—in the case of cisgender participants this effect
was negative, while for trans/non-binary participants it was
positive.

4.3 AES Membership

The only significant predictor of AES membership
(AESM) was GNI of country of residence (Tables 2 and
A2). Participants from low and lower-middle income GNI
countries were significantly less likely to be AES members
than participants from upper-middle and high-income GNI
countries (Table A2). Only 55% of current AES members
who took part in the survey were aware of the AES D&I
committee. None of the demographic categories we tested
were significant predictors of knowledge of the AES D&I
committee.

Of the participants who indicated that they had never
been a member of AES, about 33% provided a reason why.
Reasons included already being members of the VDT, con-
sidering becoming members in the future, not being in-
terested in joining AES, not being able to afford a mem-
bership, stating that the membership was not worth the
return on investment, participating in AES but not as a
member, not being able to register for a membership on
the AES website, and not knowing what AES is. For
participants who were formerly members of AES but no
longer active, about 85% explained why. Some cited fis-
cal reasons for not continuing their membership, such as
not being able to afford dues, not having a return on in-
vestment, and not being interested in the benefits. Sev-
eral respondents indicated that they had an AES student
membership during their studies but did not renew it after
their graduation.

Other reasons given for not having a current membership
included letting their membership lapse/forgetting to renew,
not being a part of the audio industry anymore, and having a
grievance with the society (i.e., not feeling supported, issues
with exclusion, and too oriented toward technical or social
aspects). Lastly eight respondents included comments on
their answer to their awareness of the Diversity & Inclusion
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Table 2. P-values for x? values (one-way Kruskal-Wallis tests; GEN/SOR/RET/DIS/MIG/GNI) and R? values (linear regressions;

AGE), color coded by effect size. Entries with background in dark gray/red indicate large effect size (12 >= 0.1379 or R? > 0.26),

entries in medium gray/orange indicate medium effect size (° >= 0.0588 or R*>0.13), entries in light gray/yellow indicate small

effect size (17 >= 0.0099 or R?>0.02). Non-significant entries are in white with gray text. Slope entry color indicates direction of
relationship of dependent variable with AGE (light gray/pink positive, dark gray/blue negative)

N | GEN | SOR | RET | DIS | MIG | GNI AGE
P p(R%) Slope
_ Dailyrae | DRA | 135 _096 3] 0.2 3.74
Properly credited CRE 0.005 0.01 0.01 0.64 0.01 0.01
AES membership AESM | 373 0.05
Aware of D&I committee AESD } 0.15
Sexual objectification SOB 283 1.20E-16 5.05E-04 | | 1.68E-03 | 0.01 =00
Silenced and marginalized SAM 284 1.26E-13 0.03 0.03 0.01 8.68E-05 |
Stereotyped STE 281 4.96E-11 0.02 0.03
Gender W.M. MGEN | 3.15E25 0.01 0.02 4.26E-03 | -
Age W.M. MAGE 0.04 i 4. 73E-04
Sexual orientation W.M. MSOR 234 0.00 !
Cultural W.M. MCUL 0.02 0.01 0.01 0.02
Disability W.M. MDIS 0.01 N
Racial W.M. MRET 0.01 0.04 0.01 ] ]

committee (three who answered ‘no’ and five who answered
‘yes’). Of the ‘no’ responses, reasons included not being
aware of the committee, not being aware of the society,
and not supporting the committee’s endeavors. Of the “yes’
responses, two were from active committee members, two
wrote in support of the committee, and one acknowledged
its existence.

4.4 Microaggression Statistical Analyses
4.4.1 Gender (GEN)

Ofthe demographic categories considered in this analysis
we found that gender was by far the strongest predictor of
experiences of discrimination and microaggressions in the
recording studio (Table 2), having large and medium effects
upon aggregate scores for all microaggression factors ex-
cept Race/Ethnicity Workplace Microaggressions (MRET).
Four microaggression factors displayed large effect sizes
for GEN: Assumptions of Beauty and Sexual Objectifica-
tion (SOB, 1> = 0.25 [0.19:0.38]). Silenced and Marginal-
ized (SAM, 1 = 0.21 [0.13:0.30]). Stereotyped (STE. 1>
= 0.17 [0.10:0.26]), and Gender Workplace Microaggres-
sions (MGEN, 12 = 0.48 [0.44:0.67]), corresponding to an
explained variance of 25%, 21%, 17%, and 48%, respec-
tively.

For microaggression factors SOB, SAM, STE, MGEN,
MAGE, and MSOR, the aggregate scores for cisgender
women and trans/non-binary participants were significantly
higher than those of cisgender men but not significantly
different from one another. However trans/non-binary par-
ticipants responded similarly to cisgender men for MDIS
while cisgender women reported experiencing significantly
more microaggressions from this factor. The opposite was
true for MCUL, where cisgender women and cisgender men
did not respond significantly differently from one another
but where trans/non-binary participants reported higher in-
cidences (Table A2).
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4.4.2 Sexual Orientation (SOR)

Non-heterosexual participants reported experiencing sig-
nificantly more microaggressions from factors SOB, SAM,
MGEN, MAGE, and MSOR than heterosexual partic-
ipants (Tables 2 and A2). The most influenced fac-
tors associated with SOR were MSOR (n?> = 0.13
[0.07:0.28], medium/large effect size) and MGEN (n?> =
0.07 [0.03:0.18], medium effect size).

4.4.3 Race and Ethnicity (RET)

Participants who were both BIPOC and part of a
racial/ethnic minority in their place of work reported expe-
riencing significantly more microaggressions from factors
SAM, MGEN, and MRET than participants who were not
(Tables 2 and A2). The most influenced factors associated
with RET were MGEN (n? = 0.03 [0.0003:0.06], small ef-
fect size) and MRET (n° = 0.03 [0.007:0.18], small effect
size).

4.4.4 Migrant Status (MIG)

Participants who had migrated were significantly more
likely to experience Culture Workplace Microaggressions
(MCUL) than participants who had not (Tables 2 and A2;
n? = 0.03 [0.003:0.13], small effect size).

4.4.5 Gross National Income of Country of
Residence (GNI)

Participants living in low and lower-middle income coun-
tries experienced significantly more microaggressions for
factors STE, MCUL, and MRET than those living in upper
middle and high-income countries (Tables 2 and A2). The
most influenced factor associated with GNI was MRET (2
= 0.03[0.001:0.11], small effect size).

4.4.6 Disability (DIS)
Participants with an invisible disability were signifi-
cantly more likely to experience microaggressions from
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Table 3. Comparison with Yang and Carroll’s study [3] of
experiences of microaggressions in STEM academia.

Percentage of women respondents whose answers within
a microaggression factor resulted in an average
of ‘Neither agree or disagree’ or over.

Study SOB SAM MGEN
Yang & Carroll 31% 47% 44%

Current 55% 80% 17%
% Difference +24% | +33% +33%

Percentage of women respondents who answered at least
once ‘Agree’ or above within a microaggression factor

Study SOB SAM STE MGEN
Yang & Carroll 73% 76% 76% 68%

Current 82% 93% 87% 2%
% Difference 9% | +17% | +11% +14%

factors SOB, SAM, STE, MGEN, MSOR, MCUL, and
MRET than participants with no disability (Tables 2 and
A2). Additionally participants with either visible or invisi-
ble disabilities were significantly more likely to experience
Disability Workplace Microaggressions (MDIS, n? = 0.07
[0.04:0.16], medium effect size).

4.4.7 Age (AGE)

Age had a significant negative association with ex-
periences of microaggressions from factors SOB, SAM,
MGEN, MAGE, and MDIS (Table 2). For these factors,
increasing age was associated with a decrease in reported
experiences of microaggressions. The most influenced fac-
tors associated with AGE were SAM (R2 = 0.05, small
effect size) and MAGE (R? = 0.05, small effect size).

4.5 Comparison With STEM

We compared our findings with those reported by Yang
and Carroll’s study [3] and found that cisgender women
working in the studio reported experiencing more microag-
gressions and discrimination than cisgender women work-
ing in STEM academia (Table 3). Specifically, 24%, 33%,
and 33% more cisgender women working in the studio re-
sponded with an average of Neither disagree nor agree or
over for microaggression factors SOB, SAM, and MGEN,
respectively. Also, 9%, 17%, 11%, and 14% more of the
cisgender women we surveyed had experienced one or
more microaggressions from factors SOB, SAM, STE, and
MGEN, respectively.

4.6 Intersection Analyses

We found significant simultaneous effects and in-
teractions with gender for all demographic categories:
GEN/SOR (Fig. A1), GEN/RET (Fig. A2), GEN/MIG (Fig.
A3), and GEN/GNI (Fig. A4), GEN/DIS (Fig. A5), and
GEN/AGE (Fig. A6). Microaggressions with simultane-
ous effects (figure titles in black) were unidirectionally im-
pacted by both demographic categories. For example cis-
gender women and trans/non-binary participants reported
experiencing the microaggression ‘People have imitated
the way that I speak’ more than cisgender men, and non-
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heterosexual participants experienced this microaggression
less than heterosexual participants (Fig. Al).

Microaggressions with an interaction term (purple and
orange figure titles) showed more complex relationships to
the demographic variables, e.g., ‘T have been disrespected,’
for which there was a significant term for GEN (cisgen-
der men were the least likely to experience this microag-
gression) but none for SOR. However non-heterosexual
cisgender women and trans/non-binary people reported ex-
periencing this microaggression more than their hetero-
sexual counterparts, whereas non-heterosexual cisgender
men reported experiencing the microaggression less than
heterosexual cisgender men—a dynamic captured by the
GEN*SOR interaction term.

4.6.1 Intersection GEN/SOR

In the majority of cases where there was a simultaneous
effect of GEN and SOR, non-heterosexual participants ex-
perienced the microaggression in question more than their
heterosexual peers, and this difference was bigger for cis-
gender women and trans/non-binary people than cisgender
men. However for the microaggressions ‘People have imi-
tated the way that I speak’ and ‘I have been told I was too
sassy and straightforward,” non-heterosexual participants
experienced these microaggressions less than heterosex-
ual participants. Non-heterosexual cisgender women and
trans/non-binary people experienced the SAM microag-
gressions ‘T have been disrespected” and “People have chal-
lenged my authority’ more than their heterosexual peers
whereas the opposite was true for cisgender men.

Finally, for the SOB microaggression ‘People have made
sexually inappropriate comments,” non-heterosexual cis-
gender participants experienced this microaggression less
than heterosexual cisgender participants, whereas non-
heterosexual trans/non-binary participants experienced it
more than heterosexual trans/non-binary participants. P-
values and effect sizes for the two-way ANOVA results for
GEN/SOR can be found in Table A3, APPENDIX A.

4.6.2 Intersections GEN/RET, GEN/MIG, GEN/GNI

Participants who were both BIPOC and part of a
racial/ethnic minority in their place of work experienced
the MCUL microaggression ‘People have treated me dif-
ferently from other cultural groups’ more often than those
who were not. Cisgender men and trans/non-binary partic-
ipants who were both BIPOC and part of a racial/ethnic
minority in their place of work experienced the STE mi-
croaggression ‘Thave been told I was too independent’ more
than their peers who were not, while the opposite was true
for cisgender women.

Participants who had migrated were more likely than
those who had not to experience the STE microaggression
‘People have made me feel exotic’ but less likely to ex-
perience the SOB microaggression ‘People have assumed
I was sexually promiscuous.” They were also more likely
to experience the MCUL microaggressions ‘People have
assumed my work would be inferior to people of other
cultural origins,” “People have been unfriendly or unwel-
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coming toward me because of my cultural origin,” and *My
opinion has been overlooked in a group discussion because
of my cultural origin’; this effect was greater for cisgender
women than cisgender men or trans/non-binary people.

Participants from low and lower-middle GNI countries
were more likely than those from upper-middle and high
GNI countries to have experienced the microaggressions
‘People have imitated the way that I speak,” “People have
treated me differently than people of other cultural groups,’
and ‘People have treated me differently than people of
other racial groups,” and less likely to have experienced
the microaggressions ‘People have made sexually inappro-
priate comments’ regardless of gender. Cisgender partici-
pants from low and lower-middle GNI countries were more
likely than those from upper-middle and high GNI countries
to have experienced the microaggressions ‘I have been dis-
respected,” ‘People have challenged my authority,” ‘I have
been ignored because of my cultural origin,” ‘I have been
ignored because of my race,” and ‘People have been un-
friendly or unwelcoming towards me because of my level
of ability,” whereas trans/non-binary participants from low
and lower-middle GNI countries were less likely to have
experienced these microaggressions.

Finally cisgender women from low and lower-middle
GNI countries were more likely than those from upper-
middle and high GNI countries to have experienced the
microaggressions ‘My opinion has been overlooked in a
group discussion because of my sexual orientation’ and
‘People have assumed my work would be inferior to people
of other levels of ability,” whereas the opposite was true
for cisgender men and trans/non-binary participants. Note
that there were only two trans/non-binary respondents from
lower GINI countries, so further investigation is required
to generalize these results for transgender and non-binary
people.

4.6.3 Intersection GEN/DIS

Participants with visible or invisible disabilities experi-
enced the microaggressions ‘People have objectified me
based on my physical features,’ ‘T have received unwanted
comments about my physical appearance,’ ‘I have received
unwanted comments about my hair and/or makeup,” ‘Peo-
ple have fried to “put me in my place,” and ‘I have been
told I'was too emotional’ more than participants without dis-
abilities. Participants with invisible disabilities were more
likely than those with visible disabilities to report the first
three of these microaggressions while the opposite was true
for the last two.

Cisgender men with invisible disabilities were more
likely than any other group to report the microaggression
‘People have made me feel exotic.” Along with trans/non-
binary people with invisible disabilities, they were also
more likely to report ‘People have been unfriendly or
unwelcoming towards me because of my cultural ori-
gin’ or ‘People have been unfriendly or unwelcoming to-
wards me because of my race’—but the very low num-
ber of invisibly disabled trans/non-binary respondents to
these questions (n=1 for the first and n=2 for the sec-
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ond) means it is difficult to generalize these results for the
trans/non-binary case.’

4.6.4 Intersection GEN/AGE

Seven microaggressions showed simultaneous effects for
both GEN and AGE, four from factor SAM and three from
factor Age Workplace Microaggressions (MAGE). Younger
cisgender women and trans/non-binary people reported ex-
periencing these microaggressions more than older cisgen-
der men. Older cisgender women also reported experienc-
ing the microaggressions ‘People have made me feel ex-
otic” and ‘My professional expertise has been questioned,’
whereas middle-aged participants of all genders reported
experiencing the microaggression ‘People have been un-
friendly orunwelcoming towards me because of my cultural
origin’ while younger and older participants did not.

5 DISCUSSION

5.1 Limitations

In this survey, we strategically used intercategorical com-
plexity [12] to document social inequalities between differ-
ent social groups within the commercial recording studio.
From our perspective we use quantitative methods as a tool
to advocate for change within the audio industry. This is
akin to gear or technology in the studio. Although there are
economic, social, and historical reasons that have resulted
in gear and technology being racialized and gendered in
particular ways, similar to methods, this does not exclude
marginalized groups from using these tools in productive
ways [14].

The biggest limitation of our survey is the low number
of BIPOC participants. As an all-white research team of
non-binary people and cisgender women, it is important
to seriously examine this limitation of our dataset. First, it
is possible to argue that the racial and ethnic make-up of
our survey merely reflects the white supremacist heteropa-
triarchal nature of the audio industry. However we know
the industry is also male-dominated and this did not stop
women and non-binary people from participating.

Second, perhaps we can say that the underrepresentation
of BIPOC is the result of recruitment issues. Several BIPOC
AES student members assisted with our recruitment efforts
(both in-person at the 2019 NY AES Convention and vir-
tually through their social networks). However we know
that recruitment practices can reflect systemic inequities.
For example in medical research a study showed that Black
respondents are less trusting of investigators than white re-
spondents [51]. Similar issues of distrust may have been at
play in our recruitment process.

Third, perhaps it is the nature of the methods themselves.
We know that many theories, structures, and methods in
academia show the bias of racism and white supremacy [52]
and are also colonialist in nature [53], [54]. We suggest that
BIPOC may have purposefully chosen not to participate in
our survey as a result of this history and due to ongoing
racist and colonial legacies within the academy. In conclu-
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sion, further studies investigating how BIPOC experience
microaggressions in the recording studio are needed.

5.2 ‘Under Pressure’: Emotional and Invisible
Labor

Our findings point to an apparent contradiction between
studio professionals’ ability to regulate their own emotions
in order to provide the trust and tolerance necessary to help
musicians perform at their best [15], [16], [18]-[20], and
the lack of trust and tolerance that trans/non-binary people,
cisgender women, younger people, BIPOC, people with
disabilities, and sexual minorities face when working in
the studio. The adverse effects of emotional labor such as
displaying accepted rather than real emotions may explain
this contradiction. Indeed, the accompanying experience of
emotional dissonance is associated with negative outcomes
within the workplace, including emotional exhaustion, de-
creased organizational attachment, and burnout [55], all of
which are predictors of workplace incivility [56]-[59].

While our findings show that women and other equity-
deserving groups are less credited and compensated for
their studio contributions, we also found that just under 15%
of cisgender men reported being Almost never or Rarely
credited for their work, and regardless of demographic cat-
egory, the majority of studio professionals made an income
of well under 100 USD/day, with an increase of about 40
USD/day of their general revenues every ten years. Per-
ceived job insecurity has been shown to be a motivating
factor for workplace incivility [59], and experiencing inci-
dences of workplace incivility is a predictor of instigating
workplace incivility oneself [57]. This suggests that some
studio professionals who silence, belittle, harass, or insult
their peers may be responding to their own frustration and
insecurities related to the precarious and invisible nature of
their labor.

5.3 Dangers of Heteropatriarchy in the Studio

Following the highly significant impact of gender, our
analysis indicates that age is the second most important
factor influencing experiences of discrimination and mi-
croaggressions in the commercial recording studio. This
mirrors the heteropatriarchal structure of the studio that re-
quires young professionals to develop a ‘thick skin’ [22]
and embrace the rules and conventions of the workplace
to pursue a career in this informal industry [23]. While
masculinity is not intrinsically harmful and can be associ-
ated with positive and prosocial traits such as helpfulness,
courage, and responsibility [60], some typically masculine
workplace behaviors such as competitiveness, assertive-
ness, and ruthlessness can become toxic when they are
performed in “socially destructive” and dominating ways
[61]. In male-dominated and competitive fields, toxic mas-
culinity presents itself through extreme behaviors of com-
petition and control, often an attempt to “prove manhood”
at work [61], [62].

One of the outcomes of male-dominated toxic work-
place cultures are ‘queen bee behaviors,” which are “a re-
sponse to the discrimination and social identity threat that
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women may experience in male-dominated organizations”
[63]. This phenomenon leads women “to achieve career
success in the field by derogating other women while si-
multaneously emphasizing their own career commitment
and masculine qualities” [64]. This may explain the find-
ing from a recent study exploring the factors contributing
to gender imbalance in the audio industry that shows how
women employees were less likely than men employees
to believe that women would be suitable for technical and
managerial roles [65].

This may also provide insight toward interpreting a result
from another gender bias study that explored the experi-
ence of women in the music industry, which found that the
7% of the surveyed women who listed their occupation as
‘music production and recording’ reported a higher level
of job satisfaction than average [25], [66]. These observa-
tions suggest that structural changes are needed to avoid
the ‘thick-skinned resignation’ [22] that results from the
‘queen bee’ [63], [64] and ‘tokenism’ [67] phenomena.

5.4 Toxic Masculinity as Gate Threshold

Together our statistical results demonstrate how harsh
and toxic the climate of the commercial recording studio
can be for women, trans/non-binary people, BIPOC, im-
migrants, disabled people, non-heterosexual people, and
younger people working in the field. As previously noted
the association between masculinity and audio technology
has insidious implications ranging from Hi-Fi addictions
that repulse spouses within the home [42] to the mobi-
lization of gear fetishism that excludes women from the
workplace. ‘Audiomania’ may also be accompanied by a
certain risk aversion for new technologies [36] and is re-
flected in ‘informal demarcations among audio engineers,’
such as knowing how to roll cables over/under or being able
to hear autotune artifacts [68]. Our findings contradict and
challenge the ‘genderless’ central mission of audio engi-
neering and music production, which has been conceived
of as the use of technology in the service of art [69], i.e., to
‘catch a vibe’ [22] or ‘elicit emotions’ [16].

Within the last ten years the audio community has suc-
ceeded at standing up for sonic subtleties and musical de-
tails by fighting for level harmonization against the Loud-
ness War [ 70]. We advocate for the next community move to
consist of releasing the gate of toxic masculinity to include
the artistry of women and other historically and systemi-
cally marginalized groups of studio professionals. We argue
that this progress would also positively impact the artistic
quality of the work, e.g., in an interview by Fournet, pro-
ducer Geffen reflected that “many of the male producers
she started out with are now working in the industry, but
very few of them are dedicated to projects that are really
meaningful to them™ [71].

6 TOWARD STRUCTURAL CHANGE

Building upon intersectional [10]-[14] and microaggres-
sions scholarship [1]-[3], [8]. [9] we have sought to of-
fer a macro-level snapshot of experiences of discrimina-
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tion within the commercial recording studio. Our research
highlights how heteropatriarchy structures all aspects of the
recording studio from experiences of microaggressions and
discrimination, to inequalities in terms of pay and credits.

During the course of this research we encountered a cri-
tique suggesting that investigating discrimination in au-
dio engineering from the perspective of microaggressions
might have the paradoxical effect of ‘making things worse,’
either by indicating that women and other equity-deserving
groups within the field are not ‘tough enough’ to succeed
within the competitive world of audio engineering and mu-
sic production, or that conducting a survey of this kind re-
produces the inequalities that it seeks to document. To this,
we can only point to the poor representation of women and
other historically and systematically marginalized groups
within the industry [4], [6]. [7] and ask the question: how
could it get worse?

We also encountered the response, ‘Look at that famous
engineer who is a woman/transgender person/racial minor-
ity: they did just fine.” While we recognize and celebrate
the achievements of those who have been able to make a
name for themselves despite facing the barriers described in
this study, we would like to see a future where historically
underrepresented groups can thrive in the studio without
having to be absolutely exceptional and without the accom-
panying baggage of trauma that was so eloquently captured
in our open-ended responses.

We are currently working on a qualitative study based
on the open-ended survey responses that will highlight how
marginalized individuals experience toxic workplace cul-
tures in their daily lives, involving experiences of harass-
ment, discrimination, and challenges to expertise, and the
outcomes of these experiences, which include both adap-
tation behaviors and leaving the business. We believe that
our research benefited hugely from sociological and psy-
chological perspectives that informed us what is happen-
ing in the commercial recording studio. These research re-
sults should help design future actions to address the wide
range of issues that we have identified. We also hope that
this collaborative project will provide a baseline picture of
the work climate in the studio and inspire more interdis-
ciplinary studies to examine other audio workplaces such
as R&D laboratories, live events, sound design studios, or
video game companies.
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Table Al. P-values for TAS analysis, color-coded by effect size. No large or medium effect sizes were found. Entries in light
gray/yellow indicate small effect size (Cramer’s V = 0.07 or 0.1). Non-significant entries are in white with gray text. Slope entry
color indicates direction of relationship of dependent variable with AGE (light gray/pink positive, dark gray/blue negative).

[ | | GEN [SOR | RET | DIS | MIG | GNI AGE
N pH P(t) Slope

_ ALL AGES
A Tracking : '
B Editing ]
._g Mixing 9.68E-3 0.01 0.02 -0.03
2 Mastering | &% | 2.09E-3 | 3.67E-3 ) 0.02 0.02
-E: Producing 3 0.05 54 )|
= Assisting 2.06E-5 3.05E-3 .5 8.16E-19 -0.13
2 Other .52 4.49E-04 ) 0.01 0.
%: AGE <30
E Tracking 0.04 0.01 | |
§ Ec!mng )
- Mixing -~ 0.02
& Mastering | 0.04 0.01

Producing ). 3 0.01

Assisting 0.01 |

Other 0 2.23E-03

Table A2. Dunn’s post-hoc test findings for one-way Kruskal-Wallis tests on aggregate microaggressions scores. 8 is equal to the
score for demographic category 2 minus the score for demographic category 1 — so for example, the & value reported for CM/CW
indicates the score for cisgender women minus the score for cisgender men. For Likert-scale questions, a 8 of 1 indicates a difference
of one point. For DRA, >0 indicates more often being properly credited. For microaggressions factors, $>0 indicates more often
experiencing microaggressions from that factor. For AESM, 80 indicates more often being an AES member. For AESD, §=0
indicates more often being aware of the AES D&I Committee. Significant differences are in gray, non-significant differences are in
white with gray text. Abbreviations: CM=cisgender man; CW=cisgender woman; TNB=trans/non binary; H=heterosexual;
NH=non-heterosexual; RN=Either white, or BIPOC and not part of a racial/ethnic minority in place of work; RY=Both BIPOC and
part of a racial/ethnic minority in place of work; ND=non-disabled; ID=invisible disability; VD=visible disability; MN=lives in
country of birth; MY =lives in country other than country of birth; L =low/lower middle income country; H=upper middle/high
income country.

GEN SOR RET DIS MIG GNI
UNIT N & & a:
CM/ CM/ Cw/ & e B8: B5: o B8: &:
CW TNB TNB H/NH RN/RY ND/ID ND/VD ID/VD | NM/MY L/H
usD 138 -58.60
LSI -0.68 -0.65 -0.91 -(0.45
AESM N-=Y 387 0.33
AESD N-=Y
SOB 283 1.14 1.23 0.50 1.14
SAM 284 1.04 1.04 0.31 0.51 0.96
STE 281 0.82 1.01 0.79 -0.67
MGEN 2.30 1.61 0.92 0.87 1.27
MAGE 1.05 1.03 0.43
MSOR 214 0.42 1.02 0.82 0.78
MCUL ) 0.58 1.12 0.52 -0.67
MDIS 0.61 1.57 0.95
MRET LS2 0.88 0.94 0.72
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Table A3. P-values for f~statistics from 2-way ANOVA of GEN/SOR for intersection analysis, color coded by effect size. Enfries with
background in dark gray/red indicate large effect size (1 == 0.1379), entries in medium gray/orange indicate medium effect size (1>
>=0.0588), entries in light gray/yellow indicate small effect size (1> == 0.0099). Non-significant entries are in white with gray text.

N |GEN [SOR  [GEN*SOR
p ()
I have received unwanted comments about my physical appearance 282 ).34
I have received unwanted comments about my hair and/or make-up 283 | 7.07E-09
I have received unwanted comments about my skin tone 283 0.09 ).54 0.9
SOB People have objectified me based on physical features 282 ) .03
People have made me feel unattractive because of my physical appearance 283 i (
People have made sexually inappropriate comments 281 0.01 4.22E-03
People have assumed | was sexually promiscuous 282 | 4.11E-06 ).9 5
People have imitated the way that | speak 284 | 2.B4E-03 | 9.68E-03
People have assumed I speak a certain way 283 | 1.16E-03 )
1 have felt unheard 281 ).33 !
My comments have been ignored 283 | 5.21E-09 | 8 4
SAM People have ghal]cngcd my authority 282 ).3( 0.03
I have been disrespected 283 | 7.1BE-10 ) 0.02
People have tried to “put me in my place” 282 | 5.35E-09 ),74 0
I have felt excluded from networking opportunities 282 | 4.55E-04 932 5%
People have assumed I did not have much to contribute to the session 281
My professional expertise has been questioned 281 ).3
I have been told that I was too assertive 280 | 2.26E-03 L 75
I have been told that I was too emotional 278 | 1.38E-09 X 0.7t
I have been told that I was too independent 280 | 7.70E-04
STE People have assumed that I was going to be nurturing and caring 279 | 3.64E-06 2
I have been told that I was too sassy and straightforward 281 | 1.93E-05 0.02
People have made me feel exotic 277 | 3.86E-07 ).3
People have been unfriendly or unwelcoming toward me because of my gender. 233 0.02
My opinion has been overlooked in a group discussion because of my gender. 234 0.02
MGEN [ have been ignored because of my gender. 234 0.04
People have assumed that my work would be inferior to people of other genders. 232 ).2(
People have treated me differently than people of other gender groups. 232 0.02
People have been unfriendly or unwelcoming toward me because of my age. 232 | 1.26E-06 )
My opinion has been overlooked in a group discussion because of my age. 233 | 2.11E-04 ).3 )
MAGE |l have been ignored because of my age. 233 0.02 ). 0.08
People have assumed that my work would be inferior to people of other ages. 230 | 2.94E-05 ). 38 0
People have treated me differently than people of other age groups. 232 | 1.27E-04 ).83
People have been unfriendly or unwelcoming toward me because of my sexual orientation. | 232 0.02 | 5.96E-07
. My opinion has been overlooked in a group discussion because of my sexual orientation. 231 0.01 | 1.88E-03
MSOR  |I have been ignored because of my sexual orientation. 233 0.01 0.01
: People have assumed that my work would be inferior to people of other sexual orientations | 232 | 1.38E-03 ). 1§
People have treated me differently than people of other sexual orientation groups. 230 5 |3.78E-04
> People have been unfriendly or unwelcoming toward me because of my cultural origin. 233 .10 | 0.29
g My opinion has been overlooked in a group discussion because of my cultural origin. 233 ).08 0.19
= MCUL |l have been ignored because of my cultural origin. 232 0.04 0
People have assumed that my work would be inferior to people of other cultural origins. 231 33 0
People have treated me differently than people of other cultural groups. 230| 6.54E-03 | 0.30
People have been unfriendly or unwelcoming toward me because of my level of ability. 234 002 0.14
My opinion has been overlooked in a group discussion because of my level of ability 232| S.03E-03 0.2
MDIS |I have been ignored because of my level of ability 230 0.03 0.8
People have assumed that my work would be inferior to people of other levels of ability. 232| 6.18E-03 08
People have treated me differently than people of other levels of ability. 232 0.02 }
People have been unfriendly or unwelcoming toward me because of my race. 232 18 0.0
My opinion has been overlooked in a group discussion because of my race. 233 ) ).70
MRET [l have been ignored because of my race. 233 0.09
People have assumed that my work would be inferior to people of other races 230 19
People have treated me differently than people of other race groups. 231 0.05
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Fig. Al. Microaggressions with a simultaneous effect for GEN/SOR (blacktitles) and/ora GEN*SOR intersection term (dark gray/purple
indicates both simultaneous effect and interaction term; light gray/orange indicates only intersection term).
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256

J. Audio Eng. Soc., Vol 69, No. 4, 2021 April



FAPERS

People have made sexually
inappropriate comments

| have been dlsrespected

MR
1=

-+

P Al
‘\’;\q’/ g (\10 ((’(\-ﬁ\
My opinion has been overlooked
in a group discussion because
of my sexual orientation.

v - v . - -

x
==
x -
o (22\1% Q”'%ﬂ“ (\‘;\‘(’\1

| have been ignored because
of my race.

i

I x = L3

-
\'L \1% 045“,,10 «,'\0 Al
CM Ccw TNB

DO WE REALLY WANT TO KEEP THE GATE THRESHOLD THAT HIGH

People have imitated the way that | speak People have challenged my authority

H -

I Iz E |
i = 3 1=

=
1. L
‘L 5 B 40 A A 2,1 b 10 oy 1
\ A1 « 0,;1 o 0,;\(@1 o”1 A
People have treated me
differently than people | have been ignored because
of other cultural groups. of my cultural origin.
I = x 3 r
E 3 =
-+ 4
0, 1% ,/bn Q ’,‘\ 1 rl ) b 40 /,\ a
04'\04'\1 @ o <\¢«':\,,-\1 @ o A
People have been unfriendly People have assumed that my
or unwelcoming toward me work would be inferior to
because of my level of ability. people of other levels of ability.

. T
= a I= . -

- -+ 1
2,19 4“ Q A 1 1. % b 10 A Al
<\¢\<\4\1 s ‘\,,1 0;\ 0/(\,\1 I “41 o ‘\4\
People have treated me ™ TNB

differently than people of
other racial groups.

- GNI=
Low/Lower middle income
I
I I Upper middle/High income
w X
'\rL \'1% 04‘:\410 ((,\0 ;\1
CM cw TNB

Fig. A4. Microaggressions with a simultaneous effect for GEIN/GNI (black titles) or a GEN%GNI intersection term (light gray/orange
titles). No microaggression had both a simultaneous effect and an intersection term for GNI.

J. Audio Eng. Soc_, Vol. 69, No. 4, 2021 April

267



BROOKSET AL.
People have objectified me | have received unwanted comments
based on physical features about my physical appearance
o 4
s t
N ot - {
g o I = I I ;3 x 1 3
ot
d\"*’:;a. I = I
AT S Mg
e 7 I [ N PR T S T
e 4 L {\&,\16 e - Sl P “?\a o ‘(;\1& & A2 i Sl o P (\;\a s
People have tried to “put me in my place”
2
« )
1 -
gﬂw‘gﬂpﬁea X I
@l
o 5\@;@ i I
3 Dis=No d&sﬁ‘“ o= o
¥ DIS=VYes (Invisible) | ; x e e )
W &
T DIS=Yes (Visible) oo AR A ot
People have been unfriendly or unwelcoming
People have made me feel exotic toward me because of my cultural origin
PUME | - 1 .
5“ Pg(BB. r
5 3 ¥ ' T 3|
of = 4 L %+ 4
o’ oo‘o'f’“ o = ; K. 3 t !
~ B O T o
W 8 ‘\Nn & P ¥ B «}\h & “’_,\hta P2 “;5\ & & (&\5 &

CM cw TNB

PAPERS

| have received unwanted comments
about my hair and/or make-up

IIII:[

T 1

0{’\11 “,,'5 ‘\4% «.g'l 0.,‘: (éb' 0’;\6 0;!.

| have been told that | was too emotional

II:{ II‘

é.h :

CM cw TNB

0,\1"" @ n#'(’ @ @ w\a &t

People have been unfriendly or unwelcoming
toward me because of my race.

>

AP P B O
CM cw TNB

Fig. AS. Microaggressions with a simultaneous effect for GEN/DIS (black titles) and/or a GEN%DIS intersection term ( dark gray/purple
indicates both simultaneous effect and interaction term; light gray/orange indicates only intersection term). Note that no trans/non-binary
participants identified as having a visible disability.

258

J. Audio Eng. Soc., Vol 69, No. 4, 2021 April



FAPERS

DO WE REALLY WANT TO KEEP THE GATE THRESHOLD THAT HIGH

People have been unfriendly
or unwelcoming toward me

My professional expertise

People have made me feel exotic because of my cultural origin. has been questioned
%g‘sa'. = . 1 b -...' “o:n . * o+ 4
\‘0(@\5 et -mam e + 1 . . - -n.'”o'ﬂ PR T 1
S . . . » +
Pge@-oo" s o . E L ses 2 8 1 ‘:1"1&*_'4"' o4 L 1
..;ag‘ * T e%e o a0 iy ot LA o
& | e ++ brid Y + +++ T+ +
e AL 0*’:'* -ld-ﬂ.‘: s i 4 . = 4
& o.bg@ b A 3l PEAAE IE 3 “t;& AR . w T
_‘@‘a . e T3 8e 4+ A M+ + bon # 2 sdlreetin e+ w4+ + . . o+ o+ 0+ +
“e\\ 6\# " " M i L " " H
N1
&9
e
People have challenged my authority | have felt unheard My comments have been ignored
rer ® o - rrer w4+ - roe = +
ﬁg‘.ﬁz ..’~ .' * * N ” F
0@\‘“ o[ W ee srnssen = rore ae + E e iRt Ll -
7 o 2 ght |* i te e T4 + o ¥ +
Y g .~_+‘ +3n4-+++ + m@'o:’ sam o+ _'++lo!?+o: T
&5‘59 o + % o N L B 0 A
@e“o‘.fﬁeﬁv ey + — + ¢+ + . + :r
@‘39 0‘5%‘ L 2 st + - ++ o+ + - ++ o+ +
e we?
Py > People have been unfriendly People have assumed that
5\‘0 or unwelcoming toward me my work would be inferior People have treated me differently than
because of my age. to people of other ages. : . ""‘!P'"'?‘*'“ME".
‘ee *”" -» * % w " . h e« * " e @
o |e * - %
3 .
o9 Lt = mr+r ® 1 Rha? owner ® + 1 -y on e +* +
g pe ﬂ';. . o ‘::'c 2 | he et
B[ e eeper teme + 1 *x;:** = *':'&ﬂ ‘0.;;
é\eﬁg o +|% P i el S 4 + + 4+ T8y 4
o @ TN + ., + F E +ore T4
+
) 0 a7 + o+, . + +
‘;&“9&9 Oqeﬂ + s M o+ + + - e + e he # +4 +
(o
oog\‘!b P P 0 P P 0 P P P D O P P 0 P P P P O PP O P P
ot
Age (Y)

+  Cisgender Man
¢  Cisgender Woman
®  Trans/Mon Binary Person
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