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Abstract: In light of policies and programs designed to address the domination of academic positions
by male, frequently white individuals, we review the participation of women, one of multiple minority
identities within the academy, in Aotearoa New Zealand’s academic workforce using employment
data from eight universities from 2002–2017. While the number of women employed continues
to improve, the rate has slowed in recent years and senior roles remain heavily dominated by
men. Women were more likely to be employed at lower levels of seniority, to advance to seniority
more slowly than male colleagues, and were more likely to be employed part-time. We call for
active strategies to address the cultural and structural bias in universities that favour the hiring and
promotion of men to improve workforce diversity at all levels of seniority.
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1. Introduction

Academics do not float outside social and political spheres, without pre-constituted values or
interests; they are engaged, but specifically placed, individuals with the means to critique received
knowledge [1]. Given this, it is vital that academic identities are broadly representative of the societies
they sit within, enabling performance of their role as both critic and conscience, and as educators of
the next generation [2]. However, this is not possible while universities continue to be dominated
internationally by older, usually white, better-paid, heterosexual men [3–10].

The underrepresentation of women within the academy, while being only one marginalized
identity, is well documented both across the world and across disciplines [3], with men more likely to
be hired into academic roles and paid higher salaries than women [4,5]. The more senior the academic
position, the less likely that it will be filled by a woman, even when accounting for differences in
productivity due to career interruptions [8–11]. This attrition of academic women frequently begins
following doctoral completion with fewer women being recruited into the academy [12], and this
disparity only grows further up the academic ladder [9,13,14]. Furthermore, it has recently been
demonstrated that academic women in Aotearoa New Zealand are likely to receive 400,000 NZD
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less pay than their male colleagues over the course of their career, even after controlling for age and
research performance [15].

Reasons for women’s under-representation in academia are numerous, complex and interrelated;
they encompass dimensions of both personal decision-making and structural barriers [16]. In the
late 1990s and early 2000s, the observed disparities were often attributed to differences in gender
socialisation, perceptions about the women’s suitability of academic careers within certain fields,
and even suggestions of intrinsic differences in aptitude [9]. However, these explanations are insufficient,
given that women are increasingly receiving doctorates at similar rates to men [17,18] and given
the increasing empirical evidence that women within the academy are equally committed to their
careers [4]. This suggests that the gender imbalance is a consequence of women not being hired and
promoted, rather than insufficient supply [4,19].

Meanwhile, structural barriers that hinder women’s academic careers include lack of support,
unequal opportunities during early career stages, work culture, sexual harassment, and greater
domestic responsibilities [4,20–22]. For women who have children, these structural barriers are further
compounded [23,24]. However, even accounting for women disproportionately taking on child-bearing
and familial responsibilities during critical periods of career development [25], women still transition
to higher levels of academia at slower rates and in smaller numbers than men [4,26].

These challenges result in a male-dominated professoriate that, unconsciously or not, renews the
employment landscape that produced it [27] by, for example, disproportionately selecting male
symposia speakers [28] and journal reviewers [29]. Meanwhile, female staff are more likely than their
male colleagues to be engaged in recruiting minority undergraduates, organizing diversity workshops,
and taking on pastoral care roles within the department [30–33].

In recent decades, mentoring has been the primary means internationally of aiding women through
the hurdles of their academic careers. Active interventions include the Athena Swan Charter (UK) [34]
and Science in Gender Equity (Australia) [35]. Both programs have focused on advancing women in
STEM, but the strategies can be applied in other fields to break down barriers to career advancement for
women and develop a healthier work environment for all. To date, the only active, national intervention
to support academic women in Aotearoa New Zealand is the New Zealand Universities Women in
Leadership (NZUWiL) program, which selects two women from the academic and professional staff

pools of each university each year to participate in a five-day residential program and follow-up
symposia [36]. The program was run for the first time in 2007. While there is evidence that participation
in the course helps academic women develop greater confidence and strong support networks, it is
difficult to determine how participation influences career trajectory or career satisfaction [37–39] in part
because participants are frequently self-selected and what constitutes effective mentoring is difficult to
generalize [40,41]. This intervention also targets a very small proportion of the talent pool annually
and any benefits are therefore focused on a small number of individuals, potentially limiting the scale
of impact. Where change has occurred internationally, both top-down and bottom-up actions are most
effective when working together to change the work culture.

Aotearoa New Zealand has eight universities (as defined under Section 162 of the Education Act
1989 [2] to differentiate them from other tertiary education organisations that operate in Aotearoa
New Zealand including wānanga; Table 1). The largest is the University of Auckland with over
40,000 students (full-time and part-time) and the smallest is Lincoln University with approximately
6000 students. The universities host several university- and faculty-level programs for women’s
professional development. However, NZUWiL is the only national program.

In 2012, a census of women’s participation in Aotearoa New Zealand’s university workforce
showed that it was no exception to the international pattern, with women making up only 24.4% of
senior academics (an increase of 8.56% from 2003 [42]). While less extreme, these disparities also exist
amongst higher-level professional staff at the University of Auckland [43]. Furthermore, the challenges
of an academic career are not uniform for all women. In particular, Māori and Pasifika scholars face
additional challenges in academic career advancement [6,7,44], and historically, improvements for
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women in Aotearoa New Zealand’s universities often have not translated into improvements for Māori
and Pasifika women [45–47].

Table 1. Characteristics of Aotearoa New Zealand’s eight universities. Data collected from
university calendars.

Year Name Established City # Full-time
Students

# Full-time
Academic Staff

2018 [48] University of
Auckland (UOA) 1883 Auckland 21,108 1596

2018 [49] Auckland University of
Technology (AUT) 2000 1 Auckland 20,013 1177

2017 [50] University of
Waikato (UW) 1964 Hamilton 12,229 599

2017 [51] Massey University
(Massey) 1927

Palmerston
North,

Auckland,
Wellington

9892 1413

2018 [52] Victoria University of
Wellington (VUW) 1897 Wellington 17,763 1090

2018 [53] University of
Canterbury (UC) 1873 Christchurch 14,070 777

2017 [54] Lincoln University (LU) 1990 2 Christchurch 2695 294.1
2018 [55] University of Otago (UO) 1869 Dunedin 21,108 1596

1 AUT was first established as a technical college in 1895. It formally received university status in 2000.
2 Lincoln University has been associated with several other institutions over time, including the University
of Canterbury. It formally separated in 1990.

Our primary objective was to review the progress towards parity in men and women’s participation
in the academy by analysing recent employment data. We consider our findings in the context of
concurrent changes to the academic landscape at a national level, in particular the addition of
measures to support women’s participation, but also shifts in the metrics used to audit academics.
Using employment data collected by the universities themselves, we reviewed current representation
of men and women both overall and at different levels of seniority for the total university workforce.
This is in contrast to the recent Brower and James study [15], which examined the relationship
between research performance and the gender pay gap and academic grade using metrics based on
the Performance-Based Research Fund (PBRF; instituted in 2003). The results of these assessments of
individual academics determines the level of funding each university receives and is based primarily
upon the number and quality of research outputs, principally journal articles [37]. While our dataset,
based on employment only, provides less data on research performance, it does capture a greater
proportion of staff on fixed-term contracts who are less likely to be eligible for the PBRF process,
including those on teaching contracts such as tutors [56].

We compare employment across the eight universities and for each institution individually in
the hope that it will be provide a basis and spur for each institution to consider the characteristics of
their workforce. Given that equity has been a listed priority in the tertiary education strategy for the
government and is a listed priority for many of our sampled universities [57], we would expect to
find a steady increase in the total number of women in academia. Furthermore, because NZUWiL
is a national program, we also expect a steady increase in the number of women in senior academic
positions. We focus on academics with full-time employment who are more likely to be eligible for
both PBRF and professional development programs. However, because academics may transition into
and out of part-time work at different times in their careers, we also include some basic descriptive
data about the proportion of men and women with part-time employment.

Based on the barriers that women face, we would also expect men to progress through academic
grades faster than women. To determine how rates of promotion may contribute to the observed pattern
of employment, we simulate the distribution of academic women across the academic grades using a
model of promotion generated from our observed distribution of academic men. Because women are
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more likely to face career interruptions and opt to take on more flexible work, we also compare the
proportions of academic men and women in part-time and full-time employment.

By conducting this research, we aimed to identify key areas for improvement and further
investigation within Aotearoa New Zealand’s academic workforce. In addition to supporting the
careers of women already within academia and producing a new generation of role models, ensuring the
place of women within the academy has significant implications for curriculum and research design
and delivery.

2. Materials and Methods

2.1. Data Acquisition

Data were acquired by emailing the Ministry of Education through the Education Counts
website [58] as outlined by McAllister et al. [7] and Naepi [6]. Our data account for the number
of full-time and part-time male and female academic staff employed or contracted by each of the
eight Aotearoa New Zealand universities from 2002–2017; the number of male and female academic
staff employed or contracted by the eight Aotearoa New Zealand universities by academic group
(2012–2017); and the number of male and female academic staff pooled across the eight universities
grouped by age group, ethnicity and academic level (2012–2017). These data are reported by universities
to the Ministry of Education annually in the format specified on the Education Services website [59].
Information regarding data collection by universities was unavailable, but it is assumed that they each
use their own HR systems to collate the data.

There are several caveats associated with the data presented in this paper. Firstly, the data
collection methods differ across the period of collection. From 2012–2015, data were collected as a
snapshot in the first week of August, meaning that new academics who began employment after the
first week of August would not be captured. After 2015, data were collected for the full calendar
year and consequently are probably more accurate. Data on academic seniority prior to 2012 were
not available from the Ministry of Education and were not available for our part-time data. Secondly,
data for non-response rates were not readily available, making it difficult to ascertain how many
academic staff are not captured in these surveys.

In this paper, we report data distributed across five academic staff levels: (1) other academic
staff/tutorial assistants; (2) lecturers and tutors; (3) senior lecturers; (4) associate professors and head
of departments (HOD); and (5) professors and deans. These staff levels were provided to us by
the Ministry of Education and we were therefore unable to disaggregate, for example, HODs and
associate professors. These data do not capture post-doctoral and research fellows on fixed-term
contracts because they are considered research staff and not academic staff. We assume that a large
proportion of the staff captured in our full-time dataset are largely permanent. Furthermore, the data
lack acknowledgement that gender is non-binary and therefore we do not have data on academics
who do not identify as women or men. We note that the University of Auckland has begun offering a
third option for gender in staff surveys and strongly implore other universities to follow suit in close
consultation with the non-binary academic community.

2.2. Data Analysis

2.2.1. Progress Towards Gender Parity

We found evidence of curvature in the percentage of women employed, so, in addition to a simple
linear model of the proportion of women employed each year, we fitted models with second and third
order polynomials. Models were ranked and corrected Akaike information criterion (AICc) tables were
generated using the R package AICcmodavg [60]. Using this method, our models with second and third
order polynomials were equally weighted and explained a greater amount of variation than the simple
linear model. Because of a recent plateau in the percentage of academic women, both polynomial



Educ. Sci. 2020, 10, 152 5 of 20

models predicted that the number of women would continue to decrease. That the pattern should
wholly reverse seems unlikely given the historic absence of women from the academy. We do not have
employment data preceding 2002 but, as one example, the University of Auckland, the largest of the
eight institutions, appointed its first women professors in 1975 and 1981 [61]. If we assume a steady
increase in women’s participation from those historical cases to the present, the recent reduction cannot
be confidently interpreted as a sign that the number of women employed will continue to decrease.
For this reason, we adopt a more conservative but more optimistic linear model, which still accounts
for a large proportion of the observed variation (adjusted-R2 = 0.835).

2.2.2. Do Gender Differences in the Age Distribution of Academic Staff Explain Why There Are Few
Women at Senior Levels?

We asked the extent to which the gender difference in distribution of staff over academic levels is
driven by the difference in age distribution of male and female academics. Between 2012 and 2017,
we calculated the distribution of male staff over academic levels in each of the age groups under 30,
30 to 49, 50 to 59, 60 to 64 and 65 and over. We then combined these distributions with the actual
number of female staff in each age group to calculate the counterfactual number of female staff at each
academic level that would be expected if female staff had the same distribution of academic levels as
men of the same age.

2.2.3. Do Women Advance at the Same Rate as Men?

We used aggregated data to estimate rates of promotion for men and women in academia and
constructed a counterfactual of how the number of academic women at different levels would have
evolved between 2012 and 2017 if they had been subjected to the same rate of promotion as academic
men. For the purpose of this analysis, we omitted the academic level “Other academic staff/Tutorial
assistants” because such staff may be on a different career trajectory.

To estimate rates of promotion, we ran an ordinary least squares regression of the number of
academics of the gender, age group, and academic level in the year (additional details are available
in Appendix A). We used the coefficients from these regressions to estimate rates of promotion for
men and women. The model makes two simplifying assumptions. Firstly, we assumed that the rate
of promotion is the same at each level within genders. Secondly, we did not explicitly model being
promoted out of a level, although this is allowed for.

Using these estimates of promotion level, we constructed “predicted” staff levels by gender at
each academic level by applying the growth given by the model from 2012 to 2017 to observed staff

numbers in 2012. A comparison of these predicted values with actual values is a test of how well the
functional form of the model fits the data. We then constructed “counterfactual” female staff levels at
each academic level by applying our modelled male promotion rate to the actual number of female
staff in 2012. These female counterfactual data are an estimate of how the number of academic women
at different levels would have changed between 2012 and 2017 if women had experienced the same
promotion rate as men.

3. Results

3.1. Women’s Participation in the Aotearoa New Zealand Academy

Between 2002 and 2017, Aotearoa New Zealand’s academic workforce grew from 8615 academic
staff to 10,360, a 20.3% increase. As of 2017, the combined number of men and women employed as
full-time staff at Aotearoa New Zealand universities was approaching 50:50, although the ratio was
highly variable across universities (Figures 1 and 2). Although the percentage of full-time academic
staff who are women increased slightly between 2002 and 2017 (from 36% to 42%), at each of the eight
universities over half of full-time academic staff are men (Figures 1 and 2).
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For full-time academic staff, the Auckland University of Technology and the University of Waikato
were closest to a 50:50 ratio of men to women (averages: 48.8% and 45.8%, respectively; Table 2),
and Lincoln University and the University of Canterbury were furthest from gender parity with the
lowest proportion of female staff (averages: 24.6% and 33.1%, respectively; Table 2).

Table 2. Percentage of men and women among full-time and part-time academic staff at each of
Aotearoa New Zealand’s universities in 2017.

Part-time Full-time

University Women Men Women Men

Auckland University of Technology 64.4% 35.6% 45.4% 54.6%
Lincoln University 53.3% 46.7% 28.6% 75.0%
Massey University 63.1% 36.9% 44.0% 56.0%

University of Auckland 50.8% 49.2% 43.4% 56.2%
University of Canterbury 50.0% 50.0% 34.8% 65.2%

University of Otago 59.7% 40.3% 45.4% 54.6%
University of Waikato 54.3% 45.7% 28.6% 75.0%

Victoria University of Wellington 52.9% 47.7% 44.0% 56.0%

3.1.1. Part-Time vs. Full-Time Staff

Of the 8615 academic staff employed by Aotearoa New Zealand’s eight universities in 2002,
3305 were on part-time contracts (with 5310 employed on full-time contracts). By 2017, while the
actual number of full-time staff remained largely unchanged (5330; a 0.4% increase), there was a
significant increase in the number of part-time staff (5030; a 52.2% increase). The percentage of women
among part-time academic staff has increased slightly, from 49% in 2002 to 57% in 2017 (Figure 1).
The percentage of women among part-time academic staff also varies among institutions (Figure 2,
Table 2).
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3.1.2. When Would We Predict Parity in Employment?

Our regression of the proportion of women in academia between the years 2002 and 2017 showed
evidence of curvature, namely that the rate of increase in the proportion of academic women across
all universities has slowed in recent years (Figure 3). If we optimistically assume linear growth in
the proportion of women at Aotearoa New Zealand universities, then we would expect women to
comprise 50% of academic staff by approximately 2036.

3.2. Women’s Career Progression

3.2.1. Are Men and Women Equally Represented at All Levels of Academic Staff within
NZ Universities?

Women dominate at the lower levels of the academic scale, while men dominate more senior
levels. This pattern has persisted over six years (Figure 4; complete plots for 2012–2017 available in
Appendix B). Women comprised over 50% of other academic staff and lecturers/senior tutors/tutors
(Figure 4). However, men made up 64%–69% of associate professors/HODs over the 6-year period and
74%–81% of professors/deans (Figure 4).
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These patterns are consistent across all institutions (Figure 5). At higher levels of seniority,
the percentage of men increases, and the percentage of women decreases (Figures 4 and 5). Notably,
according to these data, all professors/deans at Lincoln University were men and in two of the six years
this university did not report any women in associate professor/HOD roles (Figure 5).
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3.2.2. Do Women Advance at the Same Rate as Men?

Our model estimates that 8.2% (standard error = 1.6) of academic men are promoted each year,
compared with 6.8% of academic women. As shown in Figure 6, at each academic level, actual and
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predicted staff numbers are not dramatically different, suggesting the model does a reasonable job of
capturing the dynamics of staff numbers. In the course of developing this model, we found that only a
small proportion of the gap in the number of men and women at different academic levels could be
attributed to differences in age (Appendix C).
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At the lecturer level, counterfactual female staff numbers are, by definition, equal to predicted
female staff numbers, because there is no lower level from which staff may be promoted (Figure 6a).
The senior lecturer panel shows that lower female rates of promotion from lecturer to senior lecturer
are a major factor in the lower number of female senior lecturers; if female lecturers had been promoted
at the estimated male promotion rate since 2012, by 2017 the gender gap at the senior lecturer level
would have largely closed (Figure 6b).

The difference in the rate of promotion for men and women from senior lecturer to associate
professor is a somewhat smaller but still important factor in the lower number of female associate
professors; the 2017 gender gap would have been about a third smaller under the counterfactual
scenario (Figure 6c). However, the lower rate of promotion for women from associate professor to
professor has a limited impact on the number of female professors in 2017 because there are few female
associate professors available to be promoted (Figure 6d).

Note, however, that these calculations should be treated with caution and considered indicative
only because they are generated from aggregate data; the actual promotion of individuals cannot
be observed.

4. Discussion

While there has been and continues to be an increase in the proportion of female academic staff at
Aotearoa New Zealand’s eight universities, the degree of improvement varies significantly between
institutions. Lincoln University and the University of Canterbury had the lowest proportions of total
academic women in 2017 with 28.6% and 34.8%, respectively. However, while other universities had
more equitable academic work forces in 2017, the proportion of women decreases at higher academic
levels across all institutions, with women making up between a quarter and a third of the senior
academic staff. Furthermore, the underrepresentation of women at higher academic levels is not
driven by female academics being younger and thus earlier in their careers; the difference in age
distributions of male and female academics explains only a small proportion of their differences in
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seniority. This result complements Brower and James’ [15] findings that academic women move up
academic ranks more slowly even when controlling for research performance.

On our current trajectory, we may expect gender parity in the overall academic workforce in
the 2030s. This estimate is greater than that produced for the University of Auckland (estimated
2026; 95% confidence interval: 2024, 2028) [62] but much more optimistic than other projections [15].
We suspect that our estimate is optimistic, especially given that the rate of improvement seems to be
slowing. It may be that institutions have reduced motivation to sustain initiatives as equity is perceived
to improve. Alternatively, higher early rates of improvement may have been driven by fields in which
such improvements were easier to achieve; perhaps these fields were already more heavily populated
by women or the fields themselves were more amenable to change.

While our primary concern is with the national picture, we believe that it is still productive
to consider institution-level differences and how they may contribute to the variation we observe
in the number employed at different universities. We found that the universities with greatest
overall parity were also the youngest institutions, excluding Lincoln University. Massey University,
Auckland University of Technology and the University of Waikato were all established as independent
universities in the twentieth century, while the others originated in the nineteenth century.
Older universities are saddled with a pre-existing, male-skewed academy (also known as “demographic
inertia” [63]). By contrast, male and female workforces at younger institutions grow from the same
position. This difference will be especially marked if this initial growth period is characterized by
institutions taking on staff earlier in their careers, who are likely to give more years to that university.
In this way, they would be sampling from a less male-dominated pool. However, these younger
universities perform no better than their older counterparts when it comes to the number of senior
academic women.

Indeed, the apparent improvement in the overall proportion of academic women on full-time
contracts masks significant differences in the promotional pathways of men and women. Across all
institutions, early-stage academics were consistently skewed towards women while professors
were largely male, with senior lecturer being the tipping point for most universities. In this way,
while Aotearoa New Zealand institutions are approaching parity numerically, these statistics mask
significant differences in the structural power that academic men and women collectively hold.

The predominance of women on the lower rungs of the academic ladder is unsurprising given
that women seem to progress more slowly through their academic careers than men. While we are
not able to identify the specific mechanisms generating this pattern, the suite of potential factors is
well documented: scepticism of women’s abilities [64], preference of selection panels for individuals
that are similar to them [65]; sexual harassment [66]; and challenges that result from having greater
domestic responsibilities, amongst others. Women are also more likely to be involved in teaching,
pastoral care and other departmental activities [30,40,67,68]. In Aotearoa New Zealand, contributions
are accounted for in the PBRF system as “peer esteem” and “contribution to the research environment”.
However, these factors carry significantly less weight (0.15 each compared to 0.7 for “research
output”). Cumulatively, women and other under-represented groups are doubly punished for taking
on additional responsibilities that are unlikely to generate prestige within the field or directly contribute
to research [30]. Yet even for those women who improve their PBRF scores, research performance has
not translated into a greater representation at the top of the academic ladder [15].

We were surprised to find that the growth in the academic workforce between 2002 and 2017 can
almost entirely be attributed to an increase in the number of staff employed on part-time contracts.
In general, women make up a slight majority of the part-time academic workforce although this varies
between universities. Unfortunately, we did not have access to data on the age and level distributions
of part-time staff; the distribution of men and women across these cohorts may be quite different.
Temporary transitions to part-time can be beneficial for women needing to balance work and life
commitments, but there is evidence that it can impact career advancement, and the scale of these
impacts can depend on whether women begin in part-time or full-time employment [27,69,70].
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We similarly do not have data on the duration of employment in either full-time or part-time work
and consequently cannot investigate the conditions in which academics retire. However, we know
that, in 2017, academics above the age of 65 constituted 9.56% of the full-time academic workforce.
While Aotearoa New Zealand does not have an official retirement age, most superannuation schemes
begin to pay out at 65 and hence retirement becomes more viable. Understanding the role and
experiences of older academics who make up a substantial portion of the academic workforce will be
critical particularly given the cumulative impacts of the gender pay gap [15].

Indeed, the increase in the number of part-time contracts indicates that it may be time to critically
analyse the broader ecosystem of academic employment and to better trace the transitions individuals
make between modes of work throughout their academic careers and accounting for academics
on part-time and fixed-term contracts [42]. Casualisation of the academic workforce has been a
decades-long process and is only likely to worsen with further privatisation and commodification
of higher education [71], with younger researchers being particularly vulnerable to exploitation.
As previously mentioned, our data do not include post-doctoral researchers who are counted as
“research staff” rather than “academic staff”. Post-doctoral positions are temporary by nature and
scarce in Aotearoa New Zealand [72], and career interruptions make this period particularly fraught
for some.

Given these common interruptions, Diezmann and Grieshaber [73] characterize five career
profiles for academic women. This is in contrast to the “ideal” full-time and uninterrupted career
trajectory that Thornton [74] refers to as “Benchmark man”. This character illustrates the widely
shared, traditionally masculine, view of what a “good academic” is, chiefly that a good academic
is productive and singularly minded above all else [75]. Metrics, such as the PBRF, which prioritise
traditional, research-focused measures of success over other contributions, are complicit in entrenching
this perspective, perpetuating pre-existing inequities [46]. For example, between the 2003 and 2012
PBRF rounds, the age of New Zealand’s academic workforce increased significantly with universities
hiring fewer young academics without a clear track record of publications, just one change evidencing
a clear pivot by universities towards a focus on short-term, individual researcher productivity [59].
This conception of academic merit situates the able-bodied, cisgendered, straight, white man’s
experience as the norm and therefore positions the experience of women, and indeed of all minorities
within the academy, as a deviation from expectations. Therefore, helping women to succeed according
to these metrics is to render women’s perspective as invisible [33] and to recreate the same power
structure with an all-must-fit-one-size approach.

Throughout this work, we wish to reiterate that gender is but one source of inequality within the
academy. Indigenous and non-white academics face a suite of barriers to career advancement that
intersect with issues of gender to create their own inequities [76]. In Aotearoa New Zealand, Māori and
Pasifika scholars make up approximately 5% and 1.7% of the academic workforce, respectively, and are
virtually absent from senior positions [6,7]. Indeed, while equity initiatives have historically increased
the number of European women at Aotearoa New Zealand’s universities, they have not done the same
for “coloured women” [47]. We challenge universities to consider diversity more holistically at an
institutional level and to recognize the importance of accessibility and the experiences of a range of
identities including those related to race and sexual orientations, as well as gender diversity, especially
for people who exist at the intersections of multiple identities.

While the Universities NZ Women in Leadership program has a track record of creating support
networks and improving the confidence of female academics [36,38], we argue that additional initiatives
are required to properly address the lack of senior academic women in Aotearoa New Zealand’s
universities. It will also be vital to demonstrate the full impact of these initiatives beyond individual
evaluations. While it is difficult to measure the impact of these programs in absolute numbers, they may
be detectable through step changes in the rate of growth prior to and following the program beginning.
It may also be productive to audit faculty management systems and culture to determine the extent
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to which they support university-level equity policies. Without an alignment between intention and
system function, diversity strategies cannot be effectively actioned [77].

While mentoring programs are vital to creating a critical mass of academic women, they both
place the task of supporting minorities at the feet of that same group and ask senior women to coach
junior women in succeeding under the very conditions that created the inequities. Yet perhaps because
they do not directly challenge pre-existing power structures, mentoring programs are widely used and
are beneficial for their participants [39,42]. In this way, programs like NZUWiL may provide the critical
scaffold for women to introduce other interventions and directly critique the academic system [78–81].

One such critique may include a review of the metrics used to audit academics, beginning with
the PBRF methodology, which places very little value on non-research contributions by academic
staff [37] and has arguably contributed to universities taking on fewer young academics, raising serious
questions about the sustainability of some research portfolios [82]. The fact that the current merit
system favours white men is well-established [83]. We must find ways to value contributions that
are under-valued in the current system, such as pastoral care or community support, and establish
processes to improve application of the concept of merit relative to opportunity. Academic men often
accumulate more indicators of prestige, such as invitations to speak at conferences, earlier in their
careers, both because they get more invitations [28] and because they may be in a better position to
accept invitations with fewer domestic demands and better funding. Finding ways to circumvent a
biased system will help women and other minorities progress faster in their careers.

Interventions to address gender inequity overseas have produced mixed results [84–87], but we
must advocate for active strategies to enhance career progression for women in order to address the
clear and persistent imbalances at the top of the academic ladder. Inequalities are complicated in
any workplace [88] and real change requires both cultural and structural change. As the number of
women in seniority approaches a critical mass, it may be time to actively engender such a cultural
change [80] beyond mentoring towards re-evaluating conceptions of merit and the worth of traditionally
feminized roles (such as pastoral care and teaching), and making space for a range of career trajectories
will allow women to progress at a rate closer to that of their male peers. Targets for departments,
schools, institutes, faculties and universities will help focus efforts where they are needed within
each institution, although these must be combined with a clear understanding of how management
systems may support these aspirations [35,77]. While childbearing has a disproportionate impact on
the careers of women and women in their childbearing years need additional support, these impacts
are not the only barrier to women’s career progression [89]. Coupling cultural and structural change
with existing mentoring and leadership programs and incorporating research-informed policies and
processes around childbearing, caregiver responsibilities and merit relative to opportunity, for example,
in universities, provides real opportunity for Aotearoa New Zealand. With a small population,
Aotearoa New Zealand is ideally placed to address the gender imbalance in its eight universities in the
next two decades.
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Appendix A

In this analysis we used aggregated data to estimate rates of promotion for men and women in
academia and construct a counterfactual of how the number of female academics at different levels
would have evolved between 2012 and 2017 if they had been subject to the same rate of promotion as
male academics. We omitted the academic level “Other academic staff/Tutorial assistants” because
such staff may be on a different career trajectory.

To estimate rates of promotion, we ran an ordinary least squares regression of the number of
academics of the gender, age group, and academic level in the year on. We used the coefficients from
these regressions to estimate rates of promotion for men and women.

The actual number of people of the gender and age group, one level lower and one year earlier
(lower_lag);

The actual number of women of the gender and age group, one level lower and one year earlier
(lower_lag_female);

The predicted number of staff in the category based on the previous year’s number minus those
expected to age out of the age category but plus those predicted to age into the age category, interacted
with academic level;

• A female dummy interacted with academic level;
• A dummy for 2016, when data definitions changed, interacted with level; and
• Fixed effects for level.
• The model makes two simplifying assumptions. Firstly, we assumed that the rate of promotion

does not vary within gender at each level. Secondly, we did not explicitly model being promoted
out of a level, although this is allowed for.

We interpreted the coefficient on lower_lag as the rate of promotion faced by men; the estimated
rate of promotion of women is the sum of the coefficients on lower_lag and on lower_lag_female.
We constructed “predicted” staff levels by gender at each academic level by taking actual staff numbers
in 2012 and applying the growth given by the model each year up to 2017. A comparison of these
predicted values with actual values is a test of how well the functional form of the model fits the data.
We then constructed “counterfactual” female staff levels at each academic level similarly, but using the
male promotion rate given by the model rather than the female promotion rate. These counterfactual
female data are an estimate of how the number of female academic staff at different levels would have
changed between 2012 and 2017 if women had faced the same promotion rate as men.

For robustness, we repeated this analysis using the breakdown of staff by gender, ethnicity,
university, and academic level (results not presented). The additional dimension of breakdown
gave us higher statistical power in this version, but because staff are able to report multiple
ethnicities, we consider the population totals generated in the preferred analysis to be more reliable.
Estimated promotion rates using the alternative population breakdown were very similar.
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Appendix C

Do Gender Differences in the Age Distribution of Academic Staff Explain Why There Are Few Women at
Senior Levels?

We found that age differences between men and women played only a minor role in the observed
differences in academic level in 2012, and that the impact of age distribution was only over the
following years. For example, in 2012, 19.0% of male academics were professors or deans compared
with 5.3% of female academics. In the counterfactual scenario, we would expect 16.8% of female
academics to be at this level. That is, differences in men and women’s age distributions explain only
2.2% (percentage actual men-percentage counterfactual women, i.e., 19.0%–16.8%) of the total observed
difference (13.7%). By 2017, differences in age explained only 1.3% out of a total difference of 11.0%
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at the professorial level. At the associate professor level, the role of age differences had fallen to
essentially zero by 2017.

Table A1. Results of analysis after applying a counterfactual based on male distributions across
academic levels in the age groups of under 30, 30 to 49, 50 to 59, 60 to 64 and 65 and over, to data of
female staff within the same age groups in 2012.

2012

Academic Level Actual % of Men Actual % of Women Counterfactual % of Women

Professors/Deans 19.0% 5.3% 16.8%
Assoc.

Professors/Heads
of Department

15.3% 8.1% 14.7%

Senior
Lecturers/Principal

Lecturers
32.4% 32.2% 32.9%

Lecturers/Senior
tutors/Tutors 13.8% 18.5% 14.8%

Other academic
staff/Tutorial assistants 19.5% 35.8% 20.8%

Table A2. Results of analysis after applying a counterfactual based on male distributions across
academic levels in the age groups of under 30, 30 to 49, 50 to 59, 60 to 64 and 65 and over, to data of
female staff within the same age groups in 2017.

2017

Academic Level Actual % of Men Actual % of Women Counterfactual % of Women

Professors/Deans 19.0% 5.3% 16.8%
Assoc.

Professors/Heads
of Department

15.3% 8.1% 14.7%

Senior
Lecturers/Principal

Lecturers
32.4% 32.2% 32.9%

Lecturers/Senior
tutors/Tutors 13.8% 18.5% 14.8%

Other academic
staff/Tutorial assistants 19.5% 35.8% 20.8%
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