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1. Introduction
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“The continued underrepresentation of women ... slows the progress
of discovery by artificially excluding individuals with the ability to
make significant contributions to the scientific enterprise.”

»

—J. M. Sheltzer & J. C. Smith, 2014
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This is part of a series of Notes related to the International Hydrographic Organiza-
tion (IHO) Empowering Women in Hydrography (EWiH) initiative.
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In this Note, the authors (who are listed in alphabetical order) introduce the Leaking
Pipeline—the structural conditions, challenges, and lack of support in the workforce
that cause women to leave the management and promotion track at higher rates
than their male colleagues.
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When women leave their chosen profession, they take their talent, skill, and years
of experience with them. These “Leaking Pipeline” losses threaten the ability of
Hydrographic Offices and related organizations to carry out their respective
missions safely, in a timely manner, and with creative new ideas and innovations to
carry the organizations into the future. The authors will use a combination of
Personal Accounts and a review of published business research to show how Leak-
ing Pipeline problems develop and manifest, and we examine common situations
where good intentions and unconscious gender bias lead to inequitable treatment of
women in the workplace. We then propose steps for the International Hydrographic
Organization and member states to identify their own Leaking Pipeline problems.

In future Notes, we will explore examples of how different types of organizations
identified and fixed their Leaking Pipeline problems, with suggestions on how to
apply those solutions to Hydrography and its related disciplines.

2. What is the Leaking Pipeline?

Multiple studies from all over the world show that diverse workforces perform better,
and organizations with women in senior leadership roles have better performance in
multiple ways than ones with all-male leadership. Organizations led by women, or
whose board members are at least 30 % women, have more success building work-
place environments to support innovation (Chen et al., 2018; Ritter-Hayashi et al.,
2019). Moreover, organizations led by women are more likely to constrain risks
such as financial overreach or legal concerns (Perryman et al., 2015). The most
recent and dramatic example of the difference made by women in leadership has
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been with the SARS-COV-2 pandemic: in countries led by women, fewer people died of COVID-
19 and more people received social support than in countries led by men (Garikipati and
Kambhampati, 2020). But although women leaders are more likely to successfully guide their or-
ganizations through serious challenges than male leaders, they are commonly promoted as a last
resort or are promoted with the expectation that they will fail, something that happens often
enough that it has been termed “the glass cliff” (Bruckmuller and Branscombe, 2011).

The above results beg the question — if having women in leadership positions is demonstrably
advantageous to an organization, why do women receive fewer career development opportunities
than men and suffer penalties for their life choices and responsibilities in ways that men do not?
These disadvantages begin early in their careers and persist at every stage. The net effect is that
because women encounter more barriers to career progress than men at every stage in their
career path, they voluntarily depart their chosen field at higher rates than men at every career
stage, leaving a relatively small number of women who can rise to senior leadership levels.

This phenomenon is known as the Leaking Pipeline.
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Figure 1. The Leaking Pipeline. Artist Credit: Gareth Hinds.

The Leaking Pipeline is a leadership problem, not a “women” problem. Women cannot fix the
Leaking Pipeline or the challenges listed above on their own, just as they cannot change their
physical bodies to match the size and strength of the Reference Man discussed in the previous
Note (Stewart et al., 2022).

How does the Leaking Pipeline form, and where are the main points where women choose to
leave their careers?
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ABOUT THE PERSONAL ACCOUNTS

Throughout this Note, the Authors use Personal Accounts to show real-world examples of
the unequal barriers to participation that women in the Hydrographic workforce encounter.
They are based on the stories told to or witnessed by the Authors, told by people of differ-
ent ages, career levels, and life situations.

The Authors have changed names for all Personal Accounts and certain details of some of
them to preserve the privacy and dignity of the storytellers.

3. The Beginnings of the Leaking Pipeline: Career Entry

When women are 27 % of graduates in a field and only 15 % of new hires in that field, a common
finding in Science, Technology, Engineering, and Mathematics (STEM) careers, that indicates
gender bias in recruiting.

Multiple studies demonstrate that where hiring managers can detect gender differences (such as
names on cover letters), women are judged to be less competent than men and are less likely to
be hired (Moss-Racusin et al., 2012). If they are hired, women are offered lower starting salaries
than their male peers for the same work. This gender bias-based behaviour is observed in both
male and female hiring managers. In academia, male Principal Investigators (PIs) hire more men
than women for postdoctoral positions (Sheltzer and Smith, 2014). In jobs requiring mathematical
skills — a fundamental part of surveying — employers preferentially hire men instead of women,
even when female candidates perform better on mathematics tests (Reuben et al., 2013).

Unconscious gender and social biases often manifest in subtle ways, rather than in overt sexism.
The Personal Account below is an example of how unconscious bias de facto excluded women at
the hiring stage. Even though women do participate in the activities sought after by the recruiters
in the example (hunting and fishing), these are not typically activities that women will list on their
resumes when job hunting.

YOoUNG PROFESSIONAL RECRUITMENT

Ms. Jefferson works for a private sector company. She and a hiring manager discuss re-
cruiting young professionals out of university programs. The manager says, “We look for
people who hunt or fish. That way we know they can think quickly when things change.”
Ms. Jefferson points out with those selection criteria, they would overlook almost all quali-
fied women at the universities where the company recruited, because women typically list
other interests besides hunting and fishing on their resumés. Four months later, she finds
that three new women have been hired in that division — all with excellent skills and creden-
tials, and none of whom hunt or fish.

Unconscious gender biases also manifest in the way job postings themselves are written. When
job postings contain words or phrases that are socially interpreted as masculine, such as “coding
ninja,” or job postings that use exclusively masculine words and pronouns to describe the desired
candidate, women are less likely to apply for these positions and are less likely to be offered em-
ployment (Kuhn et al.,, 2020). When job postings use gender-neutral language or masculine/
feminine pairs (such as “the Candidate” or “he or she”), women are more likely to both apply for a
position and be hired than postings without such language (Horvath and Sczesny, 2013).

Regardless of the cause, recruitment strategies that do not address gender bias in hiring may
exclude skilled, talented women before they even walk in the door.
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4. The First Five Years

Entry-level women experience workplace challenges that their male peers typically do not (Kitada,
2020, and Riveia-Rodriguez, 2021). The References to this Note contain detailed information on
the topics discussed here; we suggest that parties interested in further details read the original
articles listed in the References in their entirety.

Safety and Quartering

The previous Empowering Women in Hydrography Note (Stewart et al., 2022) on industrial safety
highlighted how women experience unequal working conditions from career onset, even though
this is through no fault of their own and they may be working for organizations striving to be inclu-
sive. The Big Three barriers to women’s physical safety in the workplace—inadequate personal
protective equipment, inadequate quartering, and poorly designed equipment—create workplace
environments where female employees feel undervalued or disrespected and puts them at
increased risk of physical harm.

A subset of the Big Three that can have particularly far-reaching career effects is lack of quarter-
ing for women. Fieldwork and offshore work are a key part of the hydrographic survey discipline.
In organizations that limit or prohibit mixed-gender living spaces such as ship’s berthing, women
are steered into office-based positions. Being forbidden to join field crews as young professionals
limits their promotion potential at the very beginning of their careers and it prevents women from
taking opportunities that are readily available to their male counterparts.

SAME WoORK, DIFFERENT OUTCOMES

Ms. Malik, a field surveyor, arrives on board a vessel for a six-week project with her male
party chief and three male coworkers. Two of those male coworkers are at her seniority lev-
el and one who is junior to her. The living quarters have not yet been installed when they
arrive, so the survey party stay overnight in hotels.

The vessel mobilization goes well, and the survey crew gets ready to sail. The captain calls
the party chief four hours before departure and says there aren’t enough bunks on board
and Ms. Malik must go home. When asked if the most junior person can go, the captain re-
peats that Ms. Malik must leave.

Unsuitable quartering affects women in other ways. Women who are victims of sexual assault or
harassment, whether on the job or elsewhere, may not feel physically safe living in shared
quarters with men. On ships with single quarters or where women share berthing, cabins lacking
security features such as door locks place women at risk of being sexually assaulted in their quar-
ters (Ellis and Hicken, 2022). Vessel masters on ships with limited berthing may refuse to allow
women to join vessel crews, as described in the Personal Account above. Asking for safety, priva-
cy, and dignity are reasonable things for women to request, and being denied them are good rea-
sons to find opportunities elsewhere.

Regardless of the cause, the combined effects of inadequate or unsafe quartering for women
means that they will not acquire enough sea time for credentialing, will not earn offshore or
hazard pay, and are held back from career advancement in ways that their male peers are not
(Mobley, 2022). In a profession where field time is a key part of professional development, finding
ways to improve vessel quartering is an important target for reducing the gender pay gap
as well as fixing the Leaking Pipeline.

Workplace safety has more subtle effects on the Leaking Pipeline than the issues of acceptable
berthing. The Personal Account below describes the experiences of a small-bodied woman who
was forbidden by a reasonable and well-intentioned management policy to do a necessary part of
her job. This policy puts the woman into a no-win situation: if she cannot meet her Key Perfor-
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mance Indicators (KPIs) without violating safety policies, and she cannot advance without meet-
ing those KPIs, there is no possibility for promotion. For most people, the logical response to
being placed into a dead-end position is to seek other opportunities.

MovinG Up — OR Not

Ms. Miyashiro has worked as a government sector surveyor for two years. When she asks
about advancement to Senior Surveyor, her supervisor informs her that she does not meet
all her Key Performance Indicators — specifically, she does not have enough experience
installing tide gauges. Ms. Miyashiro, who is a small-bodied woman, had great difficulty on
the only tide gauge installation she participated in because the equipment packs were too
large and heavy for her to safely carry. She was not allowed on future installation teams to
keep her from becoming injured on the job.

Ms. Miyashiro asks how to get that experience, and her supervisor has no answer.

The case study in this Personal Account is an example of how a safety problem that affects eve-
ryone (avoiding back injuries on the job) is framed as a women’s problem. Under this framing, the
work of addressing the unintended consequences (being held back from learning experiences) is
placed on the people who are most burdened by the policy. Women, especially entry-level women
with neither the authority nor the responsibility to manage field operations, cannot and should not
be expected by leadership to address this problem on their own. In this instance, the organization
changed its safety policy to give field parties carts and lifting devices, protecting all employees
from workplace back injuries whilst allowing its employees fair opportunities.

Group Threat, Early-Career Mentoring, and the Conversations That Stop

Group Threat is the perception by a dominant group that an outside group is challenging their
privilege and status. The dominant group will react to those perceived threats in ways that have
consequences for the outside or minority group. The consequences of the reaction to perceived
threats vary in severity from subtle exclusion or isolation to violence. Group Threat is a common
human social behaviour pattern that is found in all societies and cultures (Land et al., 2021).

For the purposes of this Note, we will focus exclusively on Group Threat behaviours related to a
proportionally large number of men and proportionally small number of women. We acknowledge
that people who are members of a second minority group, such as ethnic or linguistic, face differ-
ent problems; it is beyond the scope of this Note to explore them. Reactionary behaviour on the
part of men to women’s participation in the Hydrographic workplace puts these women at a disad-
vantage, even if these reactionary behaviour patterns are unintentional.

A subtle manifestation of Group Threat in the Hydrographic workplace is among its most com-
mon: groups of men ceasing to speak amongst each other when a woman enters their work area.
This is a reaction to the perception that a woman might accuse one of the men of inappropriate
behaviour. The result for the women is feeling isolated or cut off from socializing with the remain-
der of the crew. A similarly subtle manifestation is discussed in the Personal Account below:
because the male officers perceived that giving timely, constructive criticism to a young female
officer would make them appear sexist, these officers reacted by not offering useful or timely
criticism at all.

In both instances, Group Threat behaviours set up a self-fulfilling cycle: to avoid being perceived
as sexist or as a sexual harasser, men do not offer the support or constructive feedback to junior
women in their group that they do to junior men. The junior men under their mentorship develop
career skills faster than the women, which reinforces the senior mens’ perception that junior wom-
en have lower potential for advancement than their male peers. Not receiving constructive criti-
cism or mentorship is problematic—people will not develop professionally without guidance—and
thus the direct consequence of men’s perception of risk is that their women subordinates do not
receive the same career development opportunities as their male peers. Telling women to “be
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GROUP THREAT AND UNCONSCIOUS BIAS

Ensign da Silva joins her first Hydrographic Office ship at the same time as three other male
ensigns. Although she asks how to improve her performance, the all-male senior officers on
board rarely correct her out of fear of being perceived as overly critical of a woman. Her
male colleagues, by contrast, are corrected immediately when they make mistakes.

As a direct consequence of the lack of mentoring by her male superiors, at the end of her
first year on board, Ensign da Silva has fallen behind her male peers in developing leader-
ship skills and in vessel handling skills — even though she repeatedly asked for equal treat-
ment.

more confident” or to ask for guidance will not remove these career barriers for the simple reason
that it is impossible for women to change the thoughts or reactions of their male colleagues. In the
Personal Account, the ensign in question did ask her male superiors for guidance, repeatedly.
The underlying problem is that the men on her ship perceived that criticizing her performance was
a risk, and they avoided that perceived risk to themselves at her expense.

A far less subtle manifestation of Group Threat is bullying or harassment at work. A recent litera-
ture review found that an average of 1 out of every 5 women seafarers reported being sexually
harassed by shipmates, with some reports in the review finding that half of women seafarers re-
ported sexual harassment (Osterman and Bostrom, 2022). Gender diversity research has found
that men who strongly self-identify as a dominant group in the workplace (e.g., “it's a man’s indus-
try”) are more likely to harass or bully their women colleagues than peers who do not identify as
such (Jones et al., 2022). “Othering” or harassing a member of a minority group reinforces the
harasser’s position as a member of the majority group while simultaneously marginalizing the
member of the minority group.

These challenges take their toll: young professional women cite feeling unsupported, underval-
ued, underpaid, or bullied as key reasons why they leave their jobs (Gotara, 2022). Although we
were unable to find specific statistics for Hydrography and related hydrospatial disciplines, in
general, 40 % of women left their STEM careers within 5 years of entry.

5. More Leaks, Fewer Opportunities: Five to Fifteen Years of Career Tenure

As careers progress beyond the five-year mark, it is expected that people will voluntarily switch
career tracks. In Hydrography, the period between five and ten years typically coincides with field-
based surveyors choosing to take office-based jobs, which in turn spurs lateral motion into affiliat-
ed disciplines such as sales, working as a client representative, Geographic Information Systems
(GIS) and Computer Aided Drafting (CAD) specialists, or land-based survey work. In academia,
this is the point where people shift from postdoctoral research to tenure track or leave for other
career paths.

For women, however, the early effects of the Leaking Pipeline combined with the accumulated
effects of gender bias and changing roles in life create more points where women will choose to
leave their careers at higher rates than men. There are three overarching reasons women cite for
leaving at the five-to-ten-year point (Foster, 2018):

e Care work responsibilities outside the paid workforce, particularly of children;
* Not being selected for promotion from entry-level to first-level management;
e Lack of mentoring and support from superiors.
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Childbearing and Caregiving

The birth of a child is typically the first of a cascade of events that culminates in almost half of first
-time mothers leaving their STEM careers, switching to part-time work, or leaving the labour force
entirely.

Having children is a normal and natural thing for humans to want to do. The desire to be a parent
is not constrained by gender — nor are the career consequences. Two out of every five new moth-
ers and one out of every five new fathers leave STEM fields after their first child is born. That so
many parents depart their STEM careers to attend to family responsibilities points to structural
problems in organizational leadership. Organizations that require extended family separa-
tion (such as life at sea) or demand continuous overtime force people to choose whether and how
to divide their time between family responsibilities and their demanding careers. Particularly for
military or uniformed service members, this is a strong incentive to resign, such as in the Personal
Account below.

IT’s NOoT A HER PROBLEM, IT’S AN US PROBLEM

Lieutenant Sanchez and his wife have their first baby after five years at the Hydrographic
Office, during his shore rotation. Two years later, at the end of that rotation, they find out
that she is pregnant again. The two of them decide that Lt. Sanchez can go out on his sea
tour during her pregnancy. Unfortunately, Sra. Sanchez develops complications and must
go on bed rest. Lt. Sanchez’ mother goes to live with his wife and daughter for a while, but
his wife’s health declines further. Lt. Sanchez asks for and is granted family leave. When it
becomes clear that his wife will be in poor health for an extended period of time, he decides
to resign his commission and find a shore-based job.

Parenthood is such a large factor in wage inequity that it is termed “The Motherhood Penalty.”
Research on parental income in European nations shows that while motherhood correlates
strongly with wage and economic losses over time, men who remain childless have steady wages
while non-caretaking fathers experience wage growth (Gari, 2019). Early-career gender wage in-
equities are exacerbated by the Motherhood Penalty, which leads to another leakage point: if a
parent leaves the paid workforce to do unpaid care work, it is usually the person paid less. For
opposite-sex couples, this is almost always the woman.

The Motherhood Penalty begins during pregnancy, continues after birth, and increases after each
new child. The Motherhood Penalty is not limited to financial gains or losses. Unconscious biases
against the perceived abilities of mothers or commitment to remaining in the workforce leads to
women being undervalued and facing double standards in performance. Men with children who
are not primary caregivers are not penalized during hiring, but women with children are (Benard
et al., 2008). Unconscious biases about pregnancy and safety, even when well-meaning such as
the Personal Account below, exclude pregnant women and mothers and limit their career devel-
opment opportunities.

Interestingly, while the Motherhood Penalty is a financial and career burden to women, it is not
necessarily a social burden. Women who are mothers and involved in caregiving do not challenge
stereotypical gender roles, and therefore they are not subjected to gender-based harassment
(including sexual harassment) as often as women who are not mothers or women with depend-
ents who are not the primary caregiver (Berdahl and Moon, 2013). This finding highlights the nu-
anced nature of structural gender bias in the workplace: by conforming to feminine gender norms,
caregiving women are less likely to be harassed and more likely to be perceived as warm and
competent — but also less likely to be paid equitably for their work and much less likely to be con-
sidered for promotion.

In our efforts to point out how gender biases affect the ability of Hydrographic Offices to recruit
and retain talented people to fulfill their respective missions, we would be remiss if we did not ex-
plore how primary caregiving affects men. In the wake of a global viral disease outbreak responsi-
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But BARS SERVE SOFT DRINKS, DON’T THEY?

Dr. Jonsdottir is pregnant for the first time. She is waiting until her second trimester to tell her
department chair, after the miscarriage risk is lower. At a conference, Dr. Jonsdottir meets an
old friend and tells her that she is pregnant. They don’t know that someone overhears them
speaking. The next day, Dr. Jonsdottir finds out that her male colleagues at the conference
went to a bar the previous evening with researchers from another university and planned a
joint research project. Dr. Jonsdottir asks why she wasn’t invited, as the project is her area of
expertise. Her department chair says, “Well, you're pregnant. We didn’t think you would want
to go to a bar and drink.”

ble for the deaths of nearly 1 out of every 500 humans on the planet in only two years (WHO,
2022), the mothers of about 1.9 million children worldwide died of COVID-19 and the mothers of
millions more are disabled by Long Covid (Unwin et al., 2022). For many, their fathers are now
their primary caregivers. While the effects of a global pandemic will linger for decades, bereave-
ment is not the only reason that men do care work. Divorced fathers with primary custody do care
work for their children, and men do care work for elderly parents or ill relatives.

Unfortunately, research shows that male caregivers are more likely than non-caregivers to be
given poor reviews, demoted, or made redundant— termed “Fatherhood Forfeits"—that in some
cases are harsher than the Motherhood Penalty (Vandello et al., 2013; Mar and Sussman, 2020).
Men who ask for flexible work hours receive lower hourly wage raises than non-caregivers
(Rudman and Mescher, 2013). Male caregivers report being mocked, perceived as idle, or being
subject to intrusive oversight under the assumption that they are using caregiving duties as an
excuse to avoid other work (Kelland et al., 2022). This is a variation on Group Threat behaviour:
caregiving is socially coded as a feminine task. Men who enter caregiving roles threaten the
perceived gender privileges of other men, and as a result, male caregivers are harassed or
bothered at work by their colleagues (Berdahl, 2013). Like their female colleagues, men who are
subjected to gender-based harassment are more likely to quit their jobs and find a better environ-
ment elsewhere.

These Fatherhood Forfeits and the Motherhood Penalty are structural and social workplace
issues penalizing caregivers, and the scaffold upon which those structural issues rest is
the concept that caregiving is a feminine-gendered task. The normal, necessary care work that
successful societies require is framed as a women’s workplace problem, not as a problem that
affects all people doing caregiving. If organizations make comprehensive changes to support all
caregivers—including caring for elders or disabled persons as well as children—those organiza-
tions’ ability recruit and retain talented women will increase accordingly.

Missing the First Promotion, Mentoring, and Mini-Me

For women to rise through the career ranks to senior leadership, they must first be promoted to
first-level management positions. This first step is a major tripping point: Kinsey Institute studies
from 2017 to 2021 consistently show that women in technical or STEM fields are 52 % less likely
to be promoted to first-level management than their male peers (McKinsey & Company,
2017, 2021). If only that first-level gap could be closed, the number of women in management in
the USA alone would increase to over 1 million women in only a few years.

To some extent, caregiving is a factor in why women don’t make the first step. Taking time off for
caregiving does play a role in who is offered career development opportunities (below), who is
promoted, and who stays in the same place.
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SHE DID Ask. THAT’S NOT THE PROBLEM.

Late in the first trimester of her first pregnancy, Ms. Canham applies for a leadership pro-
gram at that combines university courses with a transfer to project management. Most peo-
ple selected for this program are placed on a track to senior leadership. She passes the
initial screening with high scores and praise from her supervisors. Three months later,
when the second-round interviews are held, Ms. Canham is visibly pregnant. The man in-
terviewing her only asks about dedication and intent to complete the program, not the stat-
ed criteria for selection. Although Ms. Canham complains to her supervisors, she is not se-
lected for the program and her case is not reviewed.

The magnitude of the difference between men and women being promoted cannot be explained
only by caregiving. These women who stay and who ask for promotion are less likely to be inter-
viewed and they receive fewer promotions than men with similar credentials. Business research
calls this phenomenon the “Gender Promotion Gap”.

Up to half of the gender promotion gap can be accounted for when controlling for two related
causes:

e Men are promoted based on potential and women on performance

o Confident men are perceived to be likable and competent, whereas confident women are
perceived to be unlikable—and the greater the woman’s level of excellence, the greater the
probability she is considered unlikable (Hill et al., 2010)

Potential is a matter of perception, and perceptions of career potential are gendered (Player et al.,
2019). More broadly, men are perceived to have better ability to take on high-performing tasks
than women (a measure of business potential), even when their female peers have equal or su-
perior performance records (Benson et al., 2022). Women who receive high performance scores
during one review cycle and high achievement in the next performance review cycle are still rated
as having lower potential, in spite of their consistent performance (Shue, 2021). High-performing
women who do not fit into ideals of how women should look or behave in the office are likewise
rated as having lower promotion potential—a particular disadvantage for women who are ethnic
or racial minorities.

Perceptions of potential are exacerbated by lack of development and mentoring for women. Multi-
ple factors based in gender bias and lack of representation limit women’s mentoring opportunities
relative to their male peers. The relative dearth of women in higher management leaves few role
models for women who are junior to them and few opportunities for a junior woman to be men-
tored or sponsored by a more senior woman. Earlier in this Note we examine a situation where
unconscious biases create a self-fulfilling prophecy where men who receive more mentorship
than women are perceived to have more development potential than women who are excluded
from it. This happens at higher levels via Affiliation bias, also known as “Mini-Me Syndrome.” Mini
-Me Syndrome occurs when people choose to mentor people like themselves, such as white men
mentoring other white men but not women of any race or minoritized men (Grant, 2018). Women
in workplaces without women represented in leadership positions will rightfully question if they will
be considered for promotions by the same male staff who do not offer them equitable mentoring
or exclude them from career development opportunities.

Likeability, another commonly-cited barrier to women rising to managerial positions, is similarly a
matter of perception. Characteristics associated by men with good managers — confidence, asser-
tiveness, ambition, and charisma — are associated with men and male leadership styles. Women
can develop and cultivate these traits, but at a cost: women who assert themselves are called
bossy, shrill, shrewish, or bitchy, all gendered insults that are almost never applied to heterosexu-
al men (Maloney and Moore, 2020). Women who are not perceived as warm and nurturing
(stereotypical feminine gender traits) are not perceived as competent or likeable (Mayo, 2016),
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while women who are outspoken and confident in their abilities as well as very competent are per-
ceived as cold and especially unlikable. In one study, a third of women who described themselves
as self-promoting (such as asking for performance bonuses or promotions to leadership positions)
reported backlash or punishment for that behaviour (Williams et a, 2014). If women who develop
leadership traits valued in men are thought of as unlikeable or as poor leaders, it logically follows
that the perceived leadership potential of these women will be lower. These things together set up
another negative feedback loop: receiving backlash for breaking gender role stereotypes and
teaches competent women who assert themselves that they will be punished for that behaviour,
which in turn decreases their confidence that they will be offered leadership positions if they apply
for them (Guillén et al., 2016).

A 2016 study from the Society of Women Engineers reports that when women feel that there are
unnecessary and arbitrary burdens to advance in their careers (e.g., have to demonstrate
nurturing behaviour to colleagues) and to their promotion potential (e.g., have exceptional docu-
mented performance but low potential ratings), they choose to leave for another career at higher
rates than men (Zazulia, 2016). Women who do stay in their career path but do not choose to
apply for managerial positions do not necessarily lack confidence in themselves — more often,
they lack confidence in the system they are working in.

ARBITRARY BURDENS

Ms. Nxele is one of the most respected team members in her industry. She is certified by
her professional body, praised by clients, and well known as the person to speak to about
solving difficult problems. She is also a former fashion model and always dresses in beauti-
ful, well-tailored, visually striking business attire that stands out from her colleagues. After
stalling out for several years at an entry-level management position while her male col-
leagues and less talented but more conformist female colleagues are promoted, she quits
her job and takes a Chief Surveyor role at another company.

The men in senior management at her old company wonder why she left, and her women
colleagues at her old company reply that they wonder why she didn’t leave years earlier.

6. Fifteen Years and Beyond: Approaching Senior Leadership

The combined effects on women of conscious and unconscious gender biases, self-fulfilling
cycles, potential over performance, the Motherhood Penalty, gendered language choices, and
punishment for behaving in stereotypically masculine ways persist in the step from middle to
senior management, transported in the minds and memories of everyone else in the Leaking
Pipeline. In the absence of deliberate pipeline interventions from organizational leaders, it is
unreasonable to expect that the humans applying for promotions or sitting on selection boards will
examine their behaviours and change them. As people approach organizational senior leadership
positions, numbers alone become a reason why women are not promoted to senior
positions. Senior leadership positions require specific skill sets and experience. If there are no
women in a potential hiring pool with those qualifications, then only men will be hired for those
positions. This is especially pronounced in organizations with closed entry pipelines, such as
uniformed service Hydrographic Offices.

Business research has determined some additional factors that hold women back from the climb
to senior management. Research by Harvard Business Review found that during performance
evaluations, men were given specific feedback relative to both their achievements and to what
development they needed, while women were given vague, unspecific feedback without specific
development items (Correll and Simard, 2016). When women did receive feedback, it frequently
focused on communication (e.g., “your speaking style is too aggressive”) and not on linking spe-
cific operational, technical, or business tasks to their overall performance. Giving men detailed
feedback without prompting while requiring women to solicit their managers to give them specific
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feedback for improvement is an echo of the Personal Account by an entry-level ensign: regard-
less of why a woman is not getting feedback, she cannot make improvements if her superi-
ors will not tell her what she needs to improve. This matters for promotion—recall that
women must have superior performance records to be considered to have equal potential to their
male colleagues, and not being able to link specific organizational tasks to her performance
makes it difficult for women (or selection boards) to make a case for her promotion.

Senior women seeking promotions are subject to a particular type of gender-related barrier that
junior women are not: the Glass CIiff. Broadly speaking, the Glass Cliff is the phenomenon of ap-
pointing women to senior management roles when an organization is experiencing a crisis, mak-
ing their positions precarious and the chance of failure high. Research in executive officers of For-
tune 500 companies show that firms experiencing performance declines are more likely to pro-
mote women to Chief Executive Officer—and then replace them with white men after as little time
as a year if the company performance does not improve under a woman’s leadership (Cook and
Glass, 2013). The concept of the Glass CIiff is relatively new, first researched in 2003, and re-
search into how it develops is ongoing. Regardless of the human behaviour behind it, the Glass
Cliff is a substantial barrier for the few women remaining in the Leaking Pipeline to ascend to ex-
ecutive roles.

At the end of the pipeline, the proof is in the numbers. Fewer than ten nations out of approximate-
ly one hundred member states in the hundred years that the IHO has existed have now or had
previously a woman as their chief hydrographer, and no women served as chief hydrographer pri-
or to the year 2000.

Go AHEAD. APPLY. YOU’RE QUALIFIED.

Dr. Kane works at a research laboratory. She is named acting director of the lab by the divi-
sion supervisor after the director resigns due to iliness. When the director job posting is
made public, despite having excellent credentials and being hand-picked to be acting direc-
tor by the division supervisor, Dr. Kane sees that she does not meet the qualifications listed
in the job posting because she does not have a degree in a specific (but related) field—but
several men in the laboratory do. A friend advises her to apply anyway—if she is well-
enough qualified to be acting director, why isn’t Dr. Kane qualified enough to be the perma-
nent director?

7. So Now What? Suggested Next Steps for the IHO and Member State Hydrographic
Offices

The heart and soul of the Empowering Women in Hydrography project is about fulfilling our col-
lective mission as Hydrographers of mapping the world’s oceans and providing data for the bene-
fit of people around the world. If we as a group do not support and cultivate the talents, skills, and
creativity of women in Hydrography and hydrospatial disciplines, we are in effect hobbling the
success of our own mission.

The authors of this Note included the anonymized Personal Accounts to put human faces and hu-
man experiences into an otherwise dry academic-style editorial. These Personal Accounts are all
based on real-life experiences from people who wanted to help improve these situations for future
generations. Collectively, we heard so many Personal Accounts that we could write an entire doc-
ument of them alone. We felt that we could not tell some stories because there is no way they
could be anonymized enough to prevent potential embarrassment or retaliation against the wom-
an involved. Other stories are presented almost word-for-word of what these women told us, with
only their names changed for privacy. These stories are clear evidence that gender bias and
harmful gender stereotypes exist at every level, that they affect men as well as women, and that
they are systemic problems that are greater in breadth or depth than any one person’s sincere
efforts can mitigate.
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That being said, the plural of “anecdote” is not “data.” Throughout this Note, the authors reference
literature studying STEM disciplines in general; the disciplines of engineering, mathematics, and
physics; workforce sectors other than STEM; and global trends in women’s career attainment and
the Leaking Pipeline. What we do not have — and were not able to find — is sufficiently detailed
quantitative data to determine the scope of the Leaking Pipeline problem in Hydrographic
Offices or related organizations in academia or the private sector. Without that data, it is
impossible to identify pipeline leaks specific to Hydrography or to create specific mitigations to
them.

The authors acknowledge that we and the references we have collected are overwhelmingly
WEIRD: they are almost all written by people living in Western, Educated, Industrialized, Rich,
and Democratic nations. We do not have enough data to understand the scope of the Leaking
Pipeline in Middle-Income or Lower-Income Countries, and we do not have data to understand
the effects of the Leaking Pipeline in nations whose academic and industrial literature is published
in languages the authors do not speak.

We therefore suggest that the IHO create a questionnaire for member states and other interested
organizations to gather relevant data on equity in recruiting, mentoring, retaining, promo-
ting, and paying women.

The questionnaire could be distributed to representatives of member states during Capacity Build-
ing meetings and collected after a predetermined time frame (we suggest that six months is
reasonable to create the questionnaire).

Suggested lines of inquiry:

1. Conduct a jobs audit for the last 10 years.

How many women were hired at/promoted to each career level?
What percentage of women were hired at each career level?

How many women were hired for technical roles vs. non-technical?
In that time, what is women’s retention and what is men’s?

How many women were promoted to management or acting roles?

-~ 0® a0 T o

Are there any confounding factors (such as closed pipelines for military or uniformed service
Hydrographic Offices)?

g. If hiring data exists, how many women were interviewed for each new hire in the past year,
compared to how many men?

h. Review job postings for gendered or gender-neutral language.

2. Conduct a pay audit for current employees.

a. Compare how men and women are paid for doing similar work, controlling for educational
level, work experience, or specialized training.

b. If the parenthood status is known, compare pay for parents vs. childless individuals and for
employees who use flex time vs. ones who do not.

c. Examine non-wage compensation such as time off, stock options, or retirement plans for
gender parity.
3. Create a confidential employee interview on unconscious bias and discrimination, preferably
administered by an outside agency.

a. Ask employees if they feel like they have been discriminated against or have experienced
bias in the past five years, and if so, how.

b. Age, race or ethnic origin, spoken language, religion, or caregiving status.
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c. Ask employees what mentorship and leadership development opportunities they have been
given.

d. Give employees a space to write their stories down. Common themes in different individu-
als’ stories help identify larger-scale problems.

e. Analyze employee performance reviews for gendered language, specific developmental
feedback, and vague statements without specific language.

After member states have submitted data on their pipelines, the IHO Capacity Building committee
can analyze that data, or hire a third party to do so on its behalf. We recommend partnering with
an organization that has worked on Leaking Pipeline topics in the past, such as institutions listed
in the References.

We suggest that data be categorized and compared according to the following factors:
e Global Aggregate
e Geographic and/or Cultural Regions
e Country Income (High, Upper-Middle, Lower-Middle, Low)
o Type of Hydrographic Office (Civilian, Military/Uniformed Service, Mixed)

The results of the Leaking Pipeline study could be posted on the IHO website and made public in
future editions of the International Hydrographic Review.

We are Hydrographers. We are surveyors, scientists, and engineers. We acquire data about the
world around us and follow the data where it leads us. The data overwhelmingly shows that or-
ganizations with diverse representation, especially of women, leads to better overall performance.
Human behavioural factors such as Group Threat and unconscious gender biases prevent wom-
en from participating equitably in our organizations. We have the power to choose to follow the
data that directs us to elevate our mission by supporting and elevating the women in our ranks —
and by fixing the Leaking Pipelines that disproportionately force them out.

We should do so.
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