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Conference attendance is an important part of any career in academic computing, facilitating both the citations that are key
for academic advancement, and the networking opportunities that result in job and collaboration opportunities. For some
authors, though, the barriers to participation in academic conferences are significant: beyond having a paper accepted,
logistical considerations around care responsibilities and financial considerations may limit participation. One axis along
which these barriers become particularly obvious is gender: barriers to conference participation, particularly in distant
locations, are higher for women, resulting in negative career impacts. Previous research established that women make up
41% of the authors for OzCHI in the five years from 2014-19, but how does this compare to other major conferences in
HCI, such as CHI and DIS? We use a scientometric analysis to examine this question in this paper, finding that Australia-
based women are under-represented in these conferences. This is likely to result in negative effects on the careers of female
HCI academics in Australia, whether they remain here or attempt to find work abroad.
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1 Introduction

The myth of meritocracy is highly prevalent in both technology and academia, resulting in significant disadvantages in
these fields for women. In fact, academics are assessed by metrics such as citation rates (and statistics such as the h-index
that rely on them) and teaching evaluation scores that are demonstrably biased [5; 11; 13; 20]. One potential driver of
bias in computing fields is the use of conference publications, and the opportunities derived from conferences (such as
networking) to assess merit. It is well known that conferences present logistical challenges for those with care or heavy
teaching responsibilities (often women), and that research funding also limits participation. We already have a baseline
for women’s participation in HCI conferences in Australia, we addressed this in our previous paper. How does this
translate to an international scene, though, where papers are accorded high prestige, and key collaborations are formed,
thus shaping the future of Australian HCI?



Some might argue that a lack of diversity is unimportant, reflecting a lack of aptitude or interest, a common argument
in technology fields [40]. Others will concede that diversity is important, but insist that in fact brilliance is more
important than diversity. This argument is common in heavily male dominated fields, tech among them [23]. These
arguments are belied by the fact that financial outcomes, design quality, team performance and accessibility are all
improved by having diverse teams [37]. Traditionally HCI has followed technology in its gender bias: the top 20 most
frequent CHI authors of all time, for example, includes only a single woman (Wendy E. Mackay, in position 20)*. When
we take the past 5 years, however, this list includes 5 women, the first appearing in position 8. We argue that diversity is
key in HCI research, mitigating against ‘I-methodology’ bias (bias introduced by designing predominantly for oneself,
whether this is a result of having a single designer or a strongly homogenous team [7]. Teams lacking in diversity are
more likely to produce technologies that do not work for all users, such as discriminatory facial and voice recognition
systems, mobile phones that are too big for women’s hands, and virtual reality systems that are more likely to make
women ill [31]. Quality outcomes are not the only reason for ensuring HCI as a field is diverse and representative,
though. Australian HCI is governed by two major bodies: the Human Factors and Ergonomics Society of Australia,
which is the overseeing body for OzCHI, and the ACM, which publishes both DIS and CHI. Each of these organizations
has a code of ethics that calls for diversity and equal representation in the functions of the society: to discriminate,
directly or indirectly, contravenes the code of ethics of these bodies.

It is difficult to address diversity challenges without information: we need to know what biases exist and why to
counteract them. We follow the scientometric method from a previous paper [25], but apply it to authorship at two other
major HCI conferences: DIS (Designing Interactive Systems) and CHI. Disadvantage in both technology and academia
exists along other axes than gender: race, religion, sexuality, nationality and many other characteristics also negatively
affect careers, particularly where they intersect [45]. In this paper we follow up a publication from last year’s OzCHI
addressing gender in Australian HCI [25]. Like that previous paper we focus on gender, not because it is more important
than other characteristics, but because it is readily and publicly available. While some people are very open about
protected characteristics such as sexuality, disability, and cultural and religious background, we cannot easily determine
the identities of all authors on these axes. Gender, in contrast, is much more readily discerned, if not perfectly captured.

We use a scientometric approach to demonstrate that for international HCI conferences, Australia based female
academics are under-represented in author lists as a whole, though this is less pronounced for the key first author role.
We further show that the Australian authorship profile at these conferences is less gender-balanced than is typical of the
conferences as a whole. These factors are likely to limit the careers of Australia-based female HCI scholars. Arguably,
we could have published this work in a scientometrics-focused venue but our preferred audience for these findings is the
0OzCHI community. We consider that these findings should be addressed by our community as a matter of urgency.

2 Background Literature

In this section, we first address address the well-known challenges faced by women in technology generally, focusing
particularly on the pipeline problem. Next, we discuss the myth of meritocracy, and how academia perpetuates it. Thirdly
we address the benefits and drawbacks of conferences as a means of publication. We focus primarily on the experience
of women, but do not restrict our understanding of this to cis-women alone. We point to known points of differences
between women’s experiences where there is established research literature to illuminate them.

2.1 Women in Technology and HCI

The challenges faced by women in technology are well documented, both in and out of academia [21; 24; 33]. Women
enter technology education at lower rates than men, and leave the field at higher rates than men, resulting in ever fewer
women along the career pipeline. Many of the reasons for this are social: women struggle to feel they are getting ahead in
their careers, and the ‘brogrammer’ culture of many computing initiatives is alienating to them [42]. The single-minded
focus perceived in technology fields to represent ‘brilliance’ is not how women demonstrate their interest in computing,
with further limits their opportunities [24; 31]. The pipeline problem also exists in academic computing, few of the
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professoriat are women, and a recent paper shows a decreasing proportion of women authors by career stage in HCI and
Machine Learning [12].

A range of initiatives have begun to address this challenge, examining how to make computing education more
equitable. Some of these initiatives have even come from within HCI, including work on the differences between boys’
and girls’ preferences in programming education [3].

Surprisingly, though, for a field that has a feminist subdiscipline [34], and which has been focused on providing
universal access to technology for 20 years or more, there has been little reflection on equity in our own field. A 2018
paper addressing author order in HCI and Machine Learning is a notable exception [12], it found that women were
experiencing bias in HCI: they were less likely to be in the prestigious ‘last author’ position on publications, and had
negative experiences of negotiating author order with male colleagues [12]. Another exception is the paper presented at
last year’s OzCHI, which paints a much rosier picture: generally speaking the authorship profile at OzCHI is
representative of the current state of the field as a whole [25].

In this paper we aim to further address this dearth of work on equity in HCI, examining the representation of women at
international conferences in HCI.

2.2 The Myth of Academic Meritocracy and the Academic
Experiences of Women

The myth of meritocracy is prevalent in academia [28], assuming that the metrics used to evaluate academics:
publications, grant income, and teaching evaluations are non-discriminatory. In fact, when presented with true scientific
evidence that academia has practices that are inherently biased, and false evidence that academia is non-biased, male
scientists evaluate the false science as more plausible [15]. This picture is far from the truth. Women find it harder to find
the mentors in academia that are so necessary both for guidance, and for letters of recommendation [27]. When they do
get letters of recommendation, these letters express women’s experience and accomplishments differently than men’s,
using words like ‘hardworking’ to describe women, and ‘brilliant’ to describe men [31].

Less relevant to this work, though still salient to the experiences of women in academia, are women’s teaching
evaluations. Women receive worse evaluations for the same teaching as men, even when the teaching is identical,
because half the class have been deceived into believing that a female teacher is male [5]. As with letters of
recommendation, personal comments in teaching evaluations are rife, and women have to walk the fine line of being
approachable and authoritative at the same time [31]. Research has already established that trans-women’s experience
frequently mirrors that of cis-women, but has particular challenges that vary between social contexts [26].

Turning to the domain of research and how merit is assessed in it, many measures are biased. Publication is one
measure of the value of a researcher: women are less likely to be published than men due to bias in peer review,
particularly single-blind review [17; 39]. This finding holds true over a range of disciplines. When women do
successfully publish, they receive less prestigious positions on author lists [34], and less credit for the work they have
done than men in author lists unless they author exclusively with other women [22]. Once published, women are less
likely to be cited than men [13], and less likely to cite themselves [20], driving key indicators such as their h-indexes
lower than men’s. Women are also less likely to have the time to do research: female academics report spending more
time on family-related tasks, academic service (particularly the non-prestigious kinds, such as the equity committee), and
teaching than men [14; 31]. A further recognition of research prowess is funding: women are less likely to receive
funding than men, particularly where ‘investigator quality’ is a key metric [1; 6]. This in turn prevents them from buying
themselves out of teaching duties, further exacerbating the time issues highlighted above.

With the issues of teaching and research evaluation taken together, it is clear that academia is far from being a
meritocracy, and that women is one group that experiences bias. Other groups include racial and ethnic minorities, those
with a disability, and those from low socioeconomic backgrounds, to name just a few of the many characteristics that can
result in bias. To address all of these issues across every academic field in every country would be a very large
undertaking indeed. Instead we focus on the issue of gender, as it is readily publicly discernible, and HCI, as our own
discipline. For this paper we focus explicitly on Australian HCI, because as members of the community, this is where we
feel we can make the most difference.



2.3 The Positives and Negatives of Academic Conferences

Conferences are the primary means of publication in HCI, as they are in many computing disciplines. There are
significant benefits to publishing at conferences, and some of these benefits increase with the prestige of the conference.
One such benefit is accruing the citations needed to demonstrate one is an effective researcher: the average CHI paper,
for example, is cited 17 times?; DIS 10% and OzCHI 5% Conferences result in increased collaborations when investigated
both qualitatively [16] and quantitatively [41], and afford opportunities for networking that can lead to job offers and
other prestigious invitations [36].

Conference attendance is not an equal-opportunity sport, however. Those with care responsibilities
(disproportionately women) find it harder to attend conferences, as do those with heavy teaching loads (also
disproportionately women) [38]. Further, conference attendance is limited to those who can fund it. Obviously,
conferences in expensive locations or those that are far from home are more expensive to attend, and thus more difficult
to fund. The financial barrier is particularly pointed for those who, for reasons of care responsibilities or disability must
travel with another person, so while childcare at conferences addresses one problem, it exacerbates another. As noted
above, women receive less research funding than men [31], so are less likely to be able to fund conference travel at their
own discretion. Departmental funding or scholarship funding in Australia is often tied to conference prestige, so those
without discretionary funding can only attend the most prestigious conferences.

Taken together this paints a picture of a professional activity with significant benefits that is more accessible to those
with money and without care responsibilities, more often men. In this paper we address whether this holds true for
international conferences for Australian HCI academics.

3 Methodology

As with the previous OzCHI paper on this issue, we took a scientometric approach to analysis of Australia-based gender
representation in HCI conferences. Scientometrics is a commonly used approach to addressing equity issues, particularly
on issues of gender and geography [2; 4; 12], both of which this paper addresses. We focused specifically on
conferences, because differential access to them has a disproportionately large impact: it affects not just citation, but also
professional networking opportunities. We focused on OzCHI, being the local Australian conference, and DIS and CHI,
two international generalist conference venues in HCI. All venues have double-blind peer review, limiting discrimination
against women in the review process, and DIS and CHI have similar acceptance rates, hovering around 23-24% each
year:2. The major difference between DIS and CHI for Australian scholars is their CORE ranking: DIS is ranked, B (in
the top 29% of venues for the field), CHI A* (top 7%). For many academics at Australian institutions, particularly those
without access to discretionary funds, this difference means that travel to CHI is considerably easier to secure funding for
than travel to DIS.

In examining these author lists, we counted the presence of authors based in Australia in any position in the author
list, and counted Australia based first authors particularly. We did this using affiliation data from the paper, so where
someone has moved during the sample period, they are only counted as an Australian author where they report an
Australian affiliation. Similarly, for authors with strong associations with more than one country during the sample
period, the affiliation used on each paper is respected. We did not encounter any examples of double affiliations, but had
we done so the first affiliation would have been used for our analysis. We did not distinguish in our analysis between
papers authored entirely by Australia-based authors and international collaborations, all authorships by Australia-based
authors are counted.

Once we had identified Australian authors, we divided authorships by gender. We counted each paper as a separate
authorship, as would be typical of performance assessment and citation metrics. We used a social construction of gender,
as adopted by previous work [2; 4; 12], assessing he gender presentation of the authors as expressed on their professional
or institutional website, categorizing those using ‘he/him’ descriptors as men, and ‘she/her’ as women. We did not
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encounter any author who publicly identified as non-binary, used ‘they/their’ to refer to themselves, or otherwise
expressed an identity in the gender-diverse spectrum outside the conventional gender binary. We did not encounter any
Australia-based author for whom we could not find any gender signifiers. As with the prior research that has used the
same method, we made no investigation into an authors previous gender identities or biology. As mentioned in Section
2.2 above, many of the disadvantages experienced by women are experienced by trans and cis women alike, as a result of
their social gender presentation [26].

Clearly, we cannot identify a researcher’s personal experience of gender through our method, and this caveat should
be borne in mind throughout the paper. As has been noted in previous research, determining gender from photographic
material is problematic, especially when automated, and the range of gender identities and experiences are not well-
captured by the conventional gender binary [19]. The lack of identifiable gender-diverse and non-binary authors in
Australian HCI suggests that our discipline may have participation barriers for these groups and we should consider
whether there are ways we could make our field more accessible to these scholars. The binary frame of reporting used in
the remainder of the paper is a consequence of our data, not a methodological presumption.

Finally, to get a baseline to compare Australian gender balance against international gender balance at these
conferences, for each conference we selected a sample of 30 papers from first authors based in Europe or North America.
We then counted male and female authors and first authors on each. A separate, unpublished analysis has shown a
significant skew toward male authors in publications from institutions in Asia and the middle east, so we excluded these
papers from our sample.

Once we had our data, we compared gender balance for Australian first authors and overall authorship at OzCHI, DIS
and CHI. We present these results in the next section.

4 Results

We first report summary data for OzCHI from 2016 to 2019 in Table 1 below — the same years as the data for both CHI
and DIS. We give the total number of authors (first two data columns), the number of co-authors (second pair), and
finally the first authors, giving totals of men and women respectively in each pair of columns.

Table 1: Australian Authors at OzCHI 2016-2019

Year  Location All Authors Co-Author First Authors

Men Women Men Women Men Women
2016  Launceston, TA 33 17 24 11 9 6
2017  Brisbane, QLD 34 29 26 21 8 8
2018 Melbourne, VIC 30 18 21 15 9 3
2019  Perth, WA 27 25 19 20 8 5
Total 124 89 90 67 34 22

This data provides a baseline to understand the relative representation of men and women Australian authors in the
international venues. The cumulative data for CHI from 2016 to 2019 is presented in Table 2 below.

Table 2: Australian Authors at CHI 2016-2019

Year  Location All Authors Co-Author First Authors

Men Women Men Women Men Women
2016  San José, USA 20 8 11 5 9 3
2017 Denver, USA 52 17 42 13 10 4
2018 Toronto, Can. 20 11 12 7 8 4
2019 Glasgow, UK 85 33 71 21 14 12
Total 177 69 136 46 41 23




In total there have been 64 first-authored Australian papers at CHI in these four years. In terms of first authors, there
were 41 men (64.1%) and 23 women (35.9%). This differs only slightly from the OzCHI proportions of 60.7% and
39.3%. Unsurprisingly, this difference is clearly not reliable when tested with Pearson’s chi-squared test, with p=0.705
(x?=0.143,df=1).

Turning next to all Australian authors, the totals are 177 men (72.0%) and 69 women (28.0%). Almost all appear on
Australian first-authored works. This is in a sharp contrast with the 58.2% and 41.8% seen at OzCHI. This difference is
very reliable, with p=0.0021 (x2=9.54,df=1). When we consider co-authors (i.e. second or later placed authors only), the
totals are 136 men (74.7) and 46 women (25.3%) with p=0.00071 (x?=11.45,df=1).

Therefore, for CHI versus OzCHI, while we see a modest drop in women’s representation that is not statistically
reliable for first authors, there is a sharp change in the case of complete author lists, which is more reliable if only
second, or later, placed authors are evaluated.

Having considered CHI, we now present the case for the DIS conference (see Table 3). At DIS, there have been 14
papers first-authored by men (73.7%) and 5 (26.3%) by women. This is a superficially larger difference than with CHI.
However, with fewer data points, there is a fair chance of a test not yielding a reliable result. Indeed, this proves to be the
case with different (y?=1.04, p=0.309, df=1).

Table 3: Australian Authors at DIS 2016-2019

Year  Location All Authors Co-Author First Authors

Men Women Men Women Men Women
2016  Brisbane, Aus 36 17 31 14 5 3
2017 Edinburgh, UK 6 1 4 1 2 0
2018 Hong Kong, CN 8 2 6 1 2 1
2019 California, USA 17 8 12 7 5 1
Total 67 28 53 23 14 5

The results for all authors again show a marked contrast with OzCHI, with there being 67 authors who are men
(70.5%) and 28 women (29.5%). Again, the smaller number of data points may encourage caution. However, the result is
reliable with p=0.040 (¢?=4.226, df=1). For co-authors only the totals are 53 men (69.7%) and 23 women (30.3%), with
p=0.013 (%?=6.20, df=1). Combining the CHI and DIS series did not produce any change in reliable effects.

Overall, while there is a drop in first authorships, this is not a reliable effect, and the likelihood is that even if this
effect is not due to mere chance, the power of the effect is low. In contrast, there is a marked effect that males are much
more likely to be present as co-authors in submissions to both CHI and DIS. This is not true of OzCHI, and this suggests
that different practices are at play for the different venues.

5 Discussion

Our data shows that when it comes to being a co-author, Australian women researchers are surprisingly under-
represented compared to their male peers. From the previous research, it might be expected for first-author rates by
Australian woman researchers to drop, this is at most a marginal effect, and none of the data available supports any
hypothesis based on that expectation.

The under-representation amongst co-authors may, nonetheless, represent the visible barriers to participation that
have been suggested in the prior literature. There are multiple potential factors that may lead to women being less
represented among co-authors on a paper. The first possible explanation is resources: where a researcher is less able to
afford the resources needed to attend the conference in person, whether due to financial, practical or other constraints,
this may serve as a disincentive to volunteer as an author [38]. A second possibility is that in parts of the community,
women are less likely to be invited to join in the research that leads to a paper. Consequently, while represented in the
expected proportion in some research groups, they may be under-represented in others as co-authors, as noted by [12].
Rather than the issue of resources, this is due to implicit or explicit exclusion by other, male, researchers. A third option
is an indirect effect of topic, where particular topics are more likely to have a greater number of authors, and that those



topics are primarily researched by men. Fourthly, as noted in the background, there may be a feedback loop in play,
where a lack of opportunity to attend in a previous year leads to a lowered opportunity in the following year [16; 41].
Further options include stage in career (e.g. fewer women researchers being senior), or the researcher being in academia
or industry at the time of the publication. A previous evaluation of the career stage balance in Australian HCI researchers
(e.q.[25]), provided little evidence for a clear impact from seniority on authorship, but a detailed analysis could ensure
there are no interaction effects, e.g. challenges in mid-career, that are obscured by a simple senior/early career split.

Of course, any one of these factors may be at play, or indeed all of them. Careful investigations are needed to
understand the causes of this lower representation of female researchers. Given the established feedback loops on
opportunity, this is likely to impact the ability of female researchers to secure posts and promotions, and itself lead to
entrenched disadvantage [36].

Finally 2020 and the COVID-19 pandemic will provide yet another set of data and perspectives. There is considerable
evidence that overall women are authoring less during the pandemic, while men’s productivity has gone up [30; 32].
Care of small children is one explanatory factor, but not a complete explanation for this pattern. Online conferences
might mitigate against some of the largest challenges of travel, such as care and cost [35], but not travelling means that
one is also expected to work a normal day, in addition to conference attendance [18]. Further, for those of us in Australia,
conferences held in Europe or on the east coast of North America are being held at times that are incompatible with
working during normal hours, if one is to sleep. Longitudinally, the reduced opportunities to socialize at online
conferences may level the playing field somewhat; conversely it will increase the advantage of being socially forthright
and already having connections [8]. We simply do not know yet what the effects of COVID-19 will be, however it is key
that we continue to watch and monitor this space, to ensure women are not disproportionately disadvantaged by the
changes wrought.

6 Future Work

This paper has discerned differences in the gender representation of Australian researchers in the author lists of papers at
two international HCI conferences. Much more could be done to analyse how widespread this is—e.g. considering
specialist HCI venues such as UbiComp, MobileHCI, and also technically focussed conferences with a significant HCI
component, such as the ACM/IEEE Joint Conference on Digital Libraries, or the Conference on Human Information
Interaction and Retrieval (CHIIR). However, there are factors that could be influencing the picture drawn here that we
could investigate with the currently available data. For one, the location of the venue may be playing a part. This could
be tested by considering conferences held in Australia (e.g. DIS 2016) or nearby (e.g. DIS 2018), but the lack of data
points will require careful consideration of the evaluation method to use.

A quantitative approach could be applied to test whether particular research groups have a stronger representation of
women, or amongst whom female researchers are less likely to be included in author lists, particularly as co-authors.
Marginalisation is a product of group culture, and like plagiarism may in fact be relatively rare, but pervasive in local
groups [9; 10]. This could be a factor at play in Australia, as elsewhere. Due to concerns of privacy and the anonymity of
the review process, we do not have information on the number of submissions from those identifying as male or female,
and hence if there are barriers within or before the review process. Concrete data here could allow a closer identification
of whether differences emerge before, during or after the review process: something that publication data alone cannot
interrogate.

A qualitative approach could help uncover the factors at play more directly, perhaps drawing on the work of [38] who
indicate some factors that influence conference attendance amongst early career researchers. For example, the time taken
to attend an overseas conference can be a disincentive. These sorts of factors would not readily fall to further numerical
analysis alone. Given the relatively small size of the Australian HCI community, we can identify presented gender
relatively easily, being Australian HCI researchers ourselves. However, gender is a multi-faceted issue, and those
presenting as a particular gender may experience more or less congruity with their public persona; have experiences and
opportunities that stem from other factors such as social group, ethnicity or race; we know that in almost every study that
examines intersectional diversity, having more than one protected characteristic results in higher rates of disadvantage
[31; 43]. Examining the complexity of identity through interviews would likely provide a more sophisticated and



complex account that better captures researchers’ personal experiences. Interviews could also allow a better
understanding of how factors such as family commitments, institutional contexts, stage of career or research area
influence academics’ submissions to and participation at conferences. Again, qualitative data may transform our
understanding.

Whether qualitative or quantitative, further work to examine inter-sectional issues, the experience of trans, gender-
conforming, those in transition, and the specific experiences that stem from socio-economic position, race, ethnicity, or
the age of commencing a research career are all areas where further investigations are needed. It is well-established that
Aboriginal and Torres Strait Islander people are under-represented in Australian Higher Education, and this would be
one example area where interrogating our life as an HCI community would be worthwhile [44].

However, understanding the factors at play does not necessarily lead to change. The mechanisms that provide funding
and other support for conference attendance can be opaque, and a lack of accountability is known to be associated with
poor practice [12]. Australian standards here fall behind those of other developed countries, where monitoring is legally
required, as part of equality legislation. Voluntary protocols to ensure greater transparency and provide more rapid
detection of inequalities should be designed and implemented by organisations that wish to facilitate change. An example
would be for research groups to publish summary data on the support provided to researchers, which would reveal per-
capita biases for or against either sex.

A lack of inclusion has been shown to lead to defective designs that have tangible social impacts, including for
example even buildings meet the needs of women poorly [29], and the design of mobile technologies that are
significantly less usable for women [31]. For HCI to achieve its maximum impact on Australian industry and society,
reforming a defective and unrepresentative model of research is a necessity, not an option.

7 Conclusions

In this paper we have compared Australian authorship at international HCI conferences to authorship at OzCHI, looking
specifically at the issue of gender representation in author lists. While women appear as first authors in roughly equal
proportions at OzCHI and overseas, more prestigious conferences, the complete author lists tell a different story. Men
make up a much greater proportion of the overall author lists at CHI and DIS than they do at OzCHI. There are many
possible reasons for this, including long author lists in male dominated subfields, and nepotism in co-authorship
selection: which reasons are in play is unclear from our analysis. What is clear, is that Australian women in HCI are
being underrepresented at prestigious international conferences. This underrepresentation in turn is likely to have long
term negative impacts on the careers of women in HCI in Australia: not being represented at or attending conferences
lowers one’s credibility in the field, and reduces one’s opportunity for citation in HCI. If we want to include women fully
in Australian HCl—and we should, for ethical reasons but also because diverse teams produce better designs—we must
address the international authorship disparity as a matter of urgency.
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