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Abstract
The representation of women in cultural products is a main concern to the social sciences and
humanities and a topic that many citizens care about. We analyzed female characters in the 30
worldwide highest grossing movies per year, for the last 40 years, amounting to 1200 movies.
Our study was based on the Bechdel-Wallace test (BWT, Bechdel test): Are two or more named
women present in a movie, and do they talk to each other about something besides a man? We
used data from an impromptu online citizen science project (bechdeltest.com) and complemented
the data with analyses of movies that were not covered by this database. Our results show that
only half of the most popular movies (49.58%) pass the test. Almost all movies (95.31%) pass the
reverse BWT (movies featuring named men who talk to each other about something besides a
woman), as indicated by an analysis of a subset of 341 movies. Time trends indicate that the
percentage of movies passing the BWT is on the rise for the last ten years. The probability of a
movie passing the BWT and respective changes over time are related to the movies’ setting
(alternate vs. contemporary world), audience evaluations (IMDDb ratings), production budget, and
revenue. Implications and limitations are discussed.

Keywords: Fiction; Movies; Gender; Women; Bechdel-Test

Public Policy Relevance Statement
The representation of women in movies was analyzed based on the 30 most popular movies each
year, spanning the years from 1980 to 2019 (1200 movies in total). Bechdel-Wallace Test results
show that less than 50% of all movies include two or more named women who talk to each other
about something besides a man. Even if the share of movies passing the Bechdel-Wallace Test
increased in the 2010s, the depiction of women in fictional worlds need to be acknowledged
when trying to understand the origins of gender stereotypes and the underrepresentation of

women in real life.
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Mediated stories are considered to shape how humans perceive the world and themselves
(Green et al., 2020). Thus, stereotypes and the underrepresentation of women and minorities are a
matter of concern (Aubrey & Roberts, 2020; Gestos et al., 2018). The representation of women in
motion pictures has attracted a particularly strong attention by journalists and citizens. In 1986,
comic author Alison Bechdel (Bechdel, 2005) created a comic strip on the topic and suggested a
test to assess the representation of women in a movie. The test has three requirements to be
passed:

1) The movie has to have at least two [named] women in it, who

2) talk to each other about

3) something besides a man.

The Bechdel-Wallace-Test (BWT, Bechdel test) has become a mainstay in the public
discourse about women in movies (e.g., Garber, 2015; Racic, 2018; Seth, 2020). Importantly,
citizens have started to conduct the BWT and to post their results online. This impromptu citizen
science project (Kullenberg & Kasperowski, 2016; Rughinis et al., 2016) has yielded a database
of Bechdel test scores for over 8,500 movies (bechdeltest.com). In contrast to the relevance of the
BWT in public discourse, a scientific analysis of BWT results for a large corpus of movies is
missing. Thus, our aim was to build upon this database to analyze the representation of women in
movies over the past 40 years. Our target were the 30 highest grossing movies per year, produced
in the years 1980-2019 (1200 movies in total; worldwide revenue as of March 15, 2020). Target

movies that were not available in the bechdeltest.com database were coded as part of this project.
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The Bechdel-Wallace Test in Context

The analysis of characters and stories depicted in mainstream media is widely considered
a relevant endeavor, not least due to the potential impact of media content on individuals’
thoughts, emotions, and behavior. According to social cognitive theory (Bandura, 1978; 2001),
much of human psychological functioning is acquired through observational, vicarious learning.
Often, learning is unintentional. Importantly, a large part of knowledge about the world, about
norms, social roles, and behavioral patterns is learnt from the symbolic environments that media
provide. Regarding gender stereotypes and gender roles, mainstream media have been described
as particularly influential symbolic environments, due to the abundance of potential role models,
the attention they receive (by the individual as well as parents and peers), and the substantial time
spent with media by adolescents and young adults (Ward & Grower, 2020). Relatedly, narrative
theory and research has emphasized the pivotal role of stories in the development of individuals’
perceptions of themselves and the world around them (Green et al., 2020; Mar, 2018). The power
of stories to build and change beliefs and self-knowledge is not restricted to news and other non-
fictional fare, it similarly applies to fictional stories in which authors are free to invent the
characters and events taking place (e.g., Appel & Maleckar, 2012). This perspective is shared by
cultivation theory which further highlights the need for understanding media worlds as an
important step in analyzing how everyday media use shapes real-world knowledge and beliefs
(e.g., Gerbner, 1998).

An analysis of BWT test scores adds to previous work that used different content-analytic
methods to analyze the representation of women in movies, movie subgenres, or other screen
media (see Ward & Grower, 2020, for an overview). Content-analytic research conducted in the
past suggests that women are underrepresented in screen media and portrayed in stereotypical

roles. However, some evidence suggests that the depiction of women could have changed over
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the years. On US primetime TV, for example, female characters are portrayed as similarly
competent (articulate, motivated, intelligent) as men (Sink & Mastro, 2017, primetime TV from
2013 was analyzed). A content-analysis of movies popular between 2007 and 2018 (Smith et al.,
2019), however, shows that the percentage of female characters among all speaking or named
characters is still low (33.1% in 2018) with little change from the first year that was considered
(29.9% in 2007). An analysis of BWT data of the most popular movies of the last 40 years could
add to the debate by providing a longer time perspective, and by using the BWT as a metric that
is frequently referred to in the public debate.

The Present Project

Our starting point was the data available on bechdeltest.com, a BWT impromptu citizen
science database of movies. This database, however, is incomplete: values for 261 movies
belonging to our target pool of the 1200 most popular movies across the last four decades were
missing (particularly for older production years). These missing data had been an obstacle to
valid scientific analyses of BWT results so far. The missing movies were analyzed as part of the
present work. A supplementary reverse BWT (male character focus) was conducted for a subset
of movies. BWT results (failed or passed) and the percentage of movies that passed the test over
the years were of key interest.

In addition to providing an estimate of the percentage of popular movies of the past 40
years that pass the BWT (and the reverse BWT), we were interested in variables that predict the
percentage of passing the BWT for the total sample of movies and the trajectory of movies
passing the BWT over time. We considered the setting of the movie — in terms of contemporary
world versus alternate world — as a focal variable in this regard. We argue that movies set in the
here and now (contemporary world) are often based upon prevalent social roles and related

beliefs and expectations, including gender roles (Eagly, 1987). According to prevalent gender
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role beliefs and gender stereotypes women are less agentic than men (Sczesny et al., 2019),
which should lead to fewer active female characters in popular movies. This tendency should be
reduced for movies set in an alternate world (in the future, or in a fantasy world) in which
prevalent social roles may not apply. We tested the assumption that movies set in an alternate
world (in which, for example, dogs talk or protagonists have superpowers) have a higher
likelihood of passing the BWT than movies set in a contemporary world. Reflecting changes in
gender roles and stereotypes over time (Bhatia & Bhatia, 2021; Eagly et al., 2020) and initial
evidence on changing gender representations in the media (Ward & Grower, 2020) we further
expected a higher likelihood to pass the BWT for more recent movies. On a more explorative
note, we further examined whether audience evaluations (IMDD ratings), the relative budget, or
the relative revenue were associated with BWT results.
Method

BWT Scoring

In accordance with the specifications and norms expressed on bechdeltest.com, the first
part of the BWT was operationalized as the presence of two named women. Moreover, female
characters of non-human species, such as Grace (voiced by Sigourney Weaver) in James
Cameron’s Avatar were filed as women, and male characters of non-human species were filed as
men. Please note that the terms female and male characters are used here to indicate gender rather
than biological sex. Agender, gender-fluid, or nonbinary characters were neither categorized as
female characters nor as male characters. The communicative sequence required to pass subtests
two and three consists of a conversation in which a verbal communicative act by a named female
character is responded to with a verbal communicative act by a second named female character.
The Bechdeltest database (bechdeltest.com) includes scores representing the sum of sub-tests

passed (min = 0, max = 3). For example, a film that has two or more named female characters,
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but no two named female characters ever talk to each other during the film, would receive a score
of 1. If all three sub-tests were passed, the Bechdel test as a whole would be passed.
Data and Procedure

Movies released in the years 1980 to 2019 were examined (N = 1,200). The 30 highest
grossing movies per year were identified on the-numbers.com (worldwide revenue as of March
15, 2020). The production year 2020 was not considered because of the limited movie releases in
this year due to the COVID-19 pandemic. Additional information retrieved on the-numbers.com
were the production budget (in $) and worldwide revenue (in $). Based on the-numbers.com and
movie summaries on IMDb, the movie setting (contemporary world vs. alternate worlds) was
categorized. If the Bechdeltest database (bechdeltest.com) provided a test score for a movie, this
test score was integrated into the analyses. Among the 1200 target movies, 261 movies were
missing in the Bechdeltest database.

These missing movies as well as a random sample of 82 movies with data in the
Bechdeltest database (343 movies in total) were coded by 153 undergraduate media
communication students (87% women) for partial course credit. A total of 152 students coded
two movies, one student coded one movie. Another 35 movies were coded by three student
research assistants (all women), three movies were coded by the first author. Ten movies were
not available to us and, therefore, replaced by a movie with the highest popularity that did not
meet our original threshold (i.e., the 315 most popular movie in a given year). The students were
introduced to the task in an in-person training session in which the BWT and the coding task
were introduced in detail. The coding itself was accomplished with the help of a coding sheet and
a handout with coding instructions (see data and materials on our OSF page). The coding sheet
included the three questions of the BWT and the three complementary questions of the reverse

BWT. Coders were further required to specify details on the characters and conversations that
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made a movie pass the BWT. The coding was conducted on the basis of a DVD that was
provided.

The large majority of the 261 newly coded movies that were missing in the database were
produced in the US (218) or were US-involved co-productions (16). The remaining movies were
produced internationally, e.g., in China (7) or the UK (6) or co-produced with several countries
involved. The coders were advised to conduct the coding with the English-language version of
the movie, if possible. Of the 261 movies, 245 were coded with the English-language version, 15
were coded with the German-language version (by German-language native speakers), 1 was
coded based on the Mandarin version with English subtitles.

Based on a random sample of 82 movies included in the Bechdeltest database that were
coded a second time by us, we obtained an interrater reliability of Cohen’s Kappa of .65.
Although this reliability score is far from perfect, it can be interpreted as acceptable based on
widely used guidelines (Landis & Koch, 1977; LeBreton & Senter, 2008).

For a subset of 341 movies, we applied the reverse Bechdel-test to examine the
prevalence of men who talk to men about something else than a woman as a point of comparison.
Analyses

Variables measured in US $ were detrended to account for inflation across years.
Moreover, logistic regression analyses provided marginal effects of time trends for these
correlates. Inference tests are not reported because rather than sampling a subset of movies we
aimed at examining the full population of highest grossing movies.

Data Archive
Data, including a list of all movies, materials, computer code, and analyses outputs are

available at https://osf.io/jb6cf. Bechdeltest.com data are CC BY-NC- licensed.
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Results and Discussion

The BWT was passed by 49.58% of the 1200 most popular movies of the last 40 years. As
a point of comparison, 95.31% of coded movies passed the reverse BWT (based on a subset of
341 movies), speaking to a much stronger representation of men than women.

The percentage of movies that passed the BWT for each year is illustrated in Figure 1 and
Figure 2. The color scheme (Figure 1) and the smoothed regression line (Figure 2) show the share
of movies passing the BWT each year. Particularly during the last decade, the respective share of
movies gradually increased. While in the 1980ies (42.28%), 1990ies (48.80%), and 2000s
(48.80%) less than half of the movies passed the BWT, the share in the last decade (2010s) rose
to 62.59%. A linear association between movie release year and percentage of movies that passed

the BWT per year amounts to » = .556.

Figure 1

Stripe chart displaying the percentage of popular movies per year that passed the BWT

1980 1985 1990 1995 2000 2005 2010 2015

Note. Two-color scaling ranging from 0% (white) to 100% (deep blue). The lowest percentage of movies
passing the BWT was observed in 2006 (26.67%), the highest percentage of movies passing the BWT was
observed in 2013 and 2019 (76.67%)
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Figure 2.
Percentage of the 30 most popular movies per year that pass the Bechdel-Wallace Test as

smoothed (bold solid line) and linear regression lines (pale solid line).
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Next, a logistic regression analysis based on the 1200 movies as the unit of analysis and
the BWT score (pass = 1; fail = 0) as the criterion was conducted. The probability of passing the
BWT changed across time (r = .13) and was associated with the movie setting, audience
evaluations, production budgets, and revenues (see Table 1). The estimated average marginal
mean (AME) showed that, on average, the probability of passing the BWT increased by 1.94
percent each year. The probability of passing the BWT was higher (AME = 0.025) and increased
more strongly (AMEycar) for movies set in alternative worlds as compared to settings in
contemporary worlds. It appears that screenwriters and directors use the freedom of future or
fantasy settings to reserve a more prominent spot for female characters.

While production budget was negatively associated with the probability of passing the

BWT overall (AME = -0.037), increases of movies passing the BWT over the years were
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stronger for movies with higher production budgets, higher revenues, or higher audience

evaluations.

Table 1. Correlations and average marginal means for passing the BWT.

Variable r AME  AMEqyear
Release year 0.132  0.019
Movie setting 0.088  0.025
Contemporary world * 0.014
Alternate world 0.031
IMDb rating -0.039 -0.028
Low (4) 0.002
Medium (6) 0.011
High (8) 0.032
Relative budget * -0.069 -0.037
Small (M — 1 SD) 0.011
Average (M) 0.017
Large (M + 1 SD) 0.024
Relative revenue # 0.055 0.011
Small (M — 1 SD) 0.003
Average (M) 0.021
Large (M + 1 SD) 0.035

Note. Unit of analysis: Movie (N = 1,200). r =
Correlation between passing the BWT and a given
variable. AME = Average marginal mean for the
respective variable; AMEye. = Average marginal mean
for release year based on a logistic regression of
passing the BWT on all given variables. " Reference
category. * z-standardized.
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We provided the first large-scale scientific analysis of the prevalence of women in movies
based on the BWT. Given its easily accessible metric, our results can inform not only the
scientific but also the public discourse on mainstream storytelling and the representation of
women in culture. Across the 30 most popular movies per year during the past 40 years (1,200
movies in total) only around half of the movies passed the BWT (whereas around 95% of a
subset of movies analyzed passed the reverse BWT). Until the 2000s, little systematic change
across release years was observed, however, since 2010 a trend towards a stronger representation
of women based on the Bechdel-Wallace test emerged. If this trend continued, it would still take
many years until BWT numbers reached the representation of men in movies (as indicated by the
reverse BWT).

Despite the contribution of our research, limitations need to be noted. A main limitation is
the BWT itself. We believe that the BWT has strong face validity, but its representation of story
content is rather indirect. Not all movies that pass the BWT necessarily feature prominent female
characters or a feminist plotline. Likewise, a movie with a valuable emancipatory storyline that
features one female protagonist only — a possible, but unlikely scenario — would fail the BWT.
Such cases are arguably rare; still the possibility that the role of women is misrepresented by the
BWT score needs to be acknowledged when evaluating singular movies. As a second limitation
we need to acknowledge that the BWT in its original form and its application in this manuscript
is based on a binary concept of gender. Agender, gender-fluid, or non-binary characters were
virtually absent in the movies we analyzed, and we acknowledge that our analyses do not
contribute to questions of representations of these characters in movies. The analyses further do
not provide insights regarding the representation of race and ethnicity in movies (for ideas on

adapting the BWT in this regard see for example Latif & Latif, 2016).
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Our work has implications beyond a mere assessment of aesthetic choices in fictional
worlds. Humans acquire gender-related knowledge, norms, social roles, and behavioral patterns
from the symbolic environments that media provide (Bandura, 1978; 2001; Ward & Grower,
2020). Decades of media effects research on group representations and stereotypes show that
media can have manifest consequences in real life (Appel & Weber, 2021; Aubrey & Roberts,
2020; Banas et al., 2020). Stories are considered to be a particularly influential, as they can
absorb audience members and transport them into narrative worlds, reducing their willingness
and ability to critically reflect on settings, characters or storylines (e.g., Appel & Richter, 2007;
Green et al., 2020; Mar, 2018). The research presented here did not examine the influence of
media on cognitions, feelings, or behavior. However, these complementary lines of research
suggest that the limited agency of women in many popular movies that was identified in our
BWT analyses likely translates to social roles, expectations, and aspirations.

Achieving gender equality and empowering women and girls is one of the goals that
societies worldwide have subscribed to (United Nations, 2015). Women in media is a topic that
many people care about, as indicated by the popularity of the Bechdel-Wallace test (BWT). The
research presented here shows that progress has been made in the last decade, but still a
substantial part of the worldwide most popular movies does not incorporate agentic female
characters, as indicated by a failed BWT. Changing the popular symbolic environments of feature

films could be one means to approach gender equality in real life.
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