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Abstract—The intersection of ageism and sexism can create a
hostile environment for veteran software developers belonging to
marginalized genders. In this study, we conducted 14 interviews
to examine the experiences of people at this intersection, primar-
ily women, in order to discover the strategies they employed in
order to successfully remain in the field. We identified 283 codes,
which fell into three main categories: Strategies, Experiences, and
Perception. Several strategies we identified, such as (Deliberately)
Not Trying to Look Younger, were not previously described in the
software engineering literature. We found that, in some compa-
nies, older women developers are recognized as having particular
value, further strengthening the known benefits of diversity
in the workforce. Based on the experiences and strategies, we
suggest organizations employing software developers to consider
the benefits of hiring veteran women software developers. For
example, companies can draw upon the life experiences of older
women developers in order to better understand the needs of
customers from a similar demographic. While we recognize that
many of the strategies employed by our study participants are a
response to systemic issues, we still consider that, in the short-
term, there is benefit in describing these strategies for developers
who are experiencing such issues today.

Index Terms—age, gender, intersectionality, software develop-
ment, interview study, qualitative research

I. INTRODUCTION

“Congrats to all the young people but can we also give
a massive shout-out to the older women in tech who have
survived all the bullshit and are STILL AROUND. . . ”1 This
tweet alludes to the negative experiences and rarity of older
women who are still active in the field of software. While re-
cent years have seen growing research attention to diversity in
software engineering [1], and both age [2]–[4] and gender [5],
[6] have been considered independently, the experiences of
veteran women and non-binary people who have remained in
the software industry have been rarely considered.

As the tweet indicates, the intersection of ageism and
sexism can create a particularly harsh environment, and these
experiences may not be adequately captured when examining
sexism and ageism independently in the software industry.
Software developers are overwhelmingly men. Women are
estimated to account for approximately 25-30% of employees
the IT industry [7], but a recent survey of 70,000 developers
conducted by Stack Overflow found that 93% of developers
were men [8]. By virtue of the well-established sexism in the

1https://twitter.com/triketora/status/1333899081656229888

field of software engineering (e.g., [9], [10]), developers who
are not men can be considered marginalized by gender.

While the same survey found that almost 33% of developers
were older than 35, the largest category was 25-34, accounting
for almost 46% of respondents [8]. Although the average
age of the world-wide population of software developers is
unknown, it is clear that older developers are marginalized [4],
as exemplified by Mark Zuckerberg’s famous 2007 quotation:
“Young people are just smarter.”

The challenges experienced by people at the intersection
of multiple diversity aspects (e.g., age and gender) cannot be
merely reduced to the combination of experiences associated
with each one of the diversity aspects in isolation [11]. For
example, the experiences of Black women differ from those
of Black men and of non-Black women [12]. In fact, Black
women do not necessarily know whether their negative expe-
riences should be attributed to their gender or their race [13].
In this paper, we were—in some instances—able to attribute
particular experiences or strategies to ‘age’ or ‘gender’, but
in many cases it was impossible to attribute observations to a
single category, resulting in ‘age and gender’ codes.

In our study, we looked at the experiences and survival
strategies of people working in the software industry whose
gender and age are marginalized, asking:

• RQ1. What age- and gender-specific experiences have
veteran software developers of marginalized genders had
in their careers?

• RQ2. What strategies have veteran software developers
of marginalized genders adopted that they perceive as
contributing to their survival in software engineering?

We addressed these questions by conducting interviews with
veteran software developers who identify as women or non-
binary. Since we were only able to recruit one non-binary
participant, and that person identified as women for most of
their career, our results focus on veteran women developers,
despite the the broader scope of our initial research questions.
The majority of participants were still actively working as
developers, although some had moved to managerial roles.

Our contributions are twofold. First, we identify a number
of strategies employed by women developers to succeed in the
software industry. These strategies range from specialisation
and learning new technology to engaging in side projects
and standing up for yourself, and from changing work en-
vironment and becoming consultants to changing appearance
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and unionizing. Second, we find indications that older women
developers have a particular value to the industry, which is
recognized by some companies, e.g., because older women
are an important part of the customer demographics. Based on
these contributions, we formulate several suggestions both for
organisations employing veteran women software developers
and for developers themselves. While we acknowledge that
many negative experiences that our participants reported are
caused by systemic issues in the software industry, we still
consider it valuable to report specific survival strategies of
our participants, which might in short-term help developers
facing similar issues.

II. RELATED WORK

Recent years have seen growing attention to diversity in
software engineering [1], [14], [15]. The homogeneity of tech
culture in terms of age, ethnicity and gender has been widely
recognized as a systemic issue [16]. Most of scholarship on
software engineering has considered gender, often focusing on
comparing women and men [5], [6], [17]–[19]. More recently
age, i.e., experiences of older adults, has been considered [2],
[3], [20], [21], with Baltes et al. questioning the notion of
“older” in the context of software development [4]. Morrison
et al. studied veteran developers’ role in open source and
discussed differences to younger peers based on a panel
discussion and quantitative study of Stack Overflow [22],
without including gender as a differentiating factor. While
Morrison et al. conclude with suggestions how veterans could
contribute to open source, we studied the specific challenges
and strategies of veteran women developers focusing on their
experience in industry.

Several studies have combined gender and age by consid-
ering age when comparing gender-defined groups. Robles et
al. have observed that women enter the free/libre/open source
software (FLOSS) community later than men [23], while
Wurzelova et al. [24] investigated age differences between
women contributing to FLOSS and those not contributing to
FLOSS. In the domain of programming education, several
studies have focused on experiences and perceptions of girls,
implicitly combining gender and age [25]–[27].

A number of authors have focused on older women entering
software development, e.g., Hyrynsalmi [28], [29] has studied
women who switched to software development or planned on
doing so. Seibel and Veilleux [30] compared factors influ-
encing women entering software development through coding
boot camps vs. computer science bachelor’s degrees, with the
latter being older than the former. As opposed to this line of
work, our goal is to understand experiences of women that
have been working in the software development industry for
many years - and still are.

Attention to intersection between gender and age has been
studied in the context of the IT and communications (ICT)
industry. Studies report discrimination based on both gender
and age [31], in particular, in relation to motherhood [9],
[32]. On some occasions, older women have been made
redundant [9], forcing them into self-employment. Bandias and

Sharma report that more women move to self-employment
after the age of 54 and that it becomes more difficult for
older women to achieve career advantages, despite having
high technical abilities [33]. Beyond the world of ICT, studies
report women employees either being seen as “too young” or
“too old”, mentioning age discrimination related to physical
appearance and sexuality [34]. This belief was reflected in
women feeling required to lose weight, wear high heels, and
be more glamorous when they looked old [35]. Opposed to
this line of research, we also consider strategies veterans have
used to overcome negative experiences and remain active in
software engineering for an extended period of time. Our focus
on software engineering rather than ICT or employment in
general provides more focused insights.

In 2021, the World Health Organization (WHO) published
a Global Report on Ageism [16]. In that report, the United
Nations Secretary General writes that “Ageism is widespread
in institutions, laws and policies across the world. It damages
individual health and dignity as well as economies and soci-
eties writ large.” The report distinguishes institutional, inter-
personal, and self-directed ageism. Our results are orthogonal
to those levels of ageism, since we focus on the personal
experiences of veteran software developers of marginalized
genders. Such experiences can originate from all levels of
ageism. The report also acknowledges that being female or
working in the tech industry increases the risk of being a
target of ageism. This underpins the importance of our study
and the need for more research on ageism and sexism—and
their intersection—in the software industry.

Finally, attention to non-binary people has been limited.
While there are a few studies focusing on non-binary devel-
opers [36], [37], even studies that acknowledge presence of
such genders [38], [39] tend to exclude non-binary individuals
from further analysis due to the limited amount of data
available. While we did not exclude the non-binary participant
we managed to recruit, they identified as woman for most
of their career and thus their statements contribute to the
challenges and strategies of women developers rather than to
those specific to non-binary developers.

III. METHODOLOGY

To answer the research questions we opted for a series of
exploratory interviews, also known as a qualitative survey [40].
Since we could not build our study on a broad body of
knowledge regarding gender and age in the software industry,
we opted for an exploratory study design. We chose semi-
structured interviews because they allow eliciting unexpected
information [41], [42].

As this is a human-subjects study, ethical approval was
obtained from the Ethical Review Boards of our institutions,
and we follow the ethical guidelines of Strandberg [43]. After
recruiting participants, we conducted interviews that were
recorded, transcribed, and coded. As a way of ensuring trust-
worthiness of our findings, we repeatedly compared emerging
findings to the body of scientific knowledge and additionally
performed member checking.



Fig. 1. Interview recruitment process (the asterisk indicates that the number
might not be accurate due to snowball sampling via interview participants).

A. Recruitment

Our target population was veteran software developers be-
longing to marginalized genders. This population is difficult to
reach since there is no good sampling frame (i.e., there is no
list of women and non-binary people in software engineering).
We opted to select a ‘seed’ group of participants by searching
on Twitter for participation in threads including the one that
sparked our investigation. In the end, we identified enough
participants from our original thread plus snowballing and thus
did not include other threads. We opted for Twitter over other
social media such as TikTok, because Twitter has an older de-
mographic [44], [45] and provides APIs for researchers, which
facilitated our search. We started by identifying all Twitter
users participating in the selected thread, operationalized as
replying to the original message, replying to a reply, retweeting
the original message, or replying to a retweet. This yielded 332
Twitter users in our seed group (Step 1 in Figure 1).

We then looked at the user profiles, websites, and other
tweets of participants in order to identify their self-identified
gender, using their pronouns or use of gendered terms2 (e.g.,
“mother”). Among the 334 Twitter users, 31 appeared to iden-
tify as men, 173 as women or non-binary, and 130 provided no
information from which we could infer gender. We excluded
the users who identified as men (Step 2).

We contacted the remaining individuals using Twitter direct
messages if available, or via email addresses provided in their
user profiles or on websites linked from their profiles. Our
message directed respondents to a screening survey. In that
survey, we asked for gender, age, and number of years of
experience in the software industry, in order to determine
if the respondents were part of the target population. We
further asked if participants would be willing to participate
in an interview, and, if so, for their email address. This was
necessary as our recruitment message did not contain a unique
URL which would identify the person the invitation was sent
to. We were able to contact 151 Twitter users; for 152 users
we could not retrieve contact information (Step 3).

Thirty-nine people responded to the survey (Step 4), of
which 24 people met the inclusion criteria in terms of age,
experience, and gender (Step 5). We used 40 as the threshold
of what constitutes an ‘older’ developer based on the study
of Baltes et al. [4]; the same threshold was used by Mor-
rison et al. [22]. As chronological age does not necessarily
correspond to experience in the software industry, we focused

2For the entire list of terms, see https://7esl.com/gender-of-nouns/

on developers who had been in the industry long enough to
accrue experiences and survival strategies. Hence, we further
operationalized ‘older’ as having at least 18 years of expe-
rience in the software industry.3 To evaluate the stability of
our findings, we also included three participants that, while
not strictly belonging to the target demographics, might share
experiences and strategies with other interviewees (see Ta-
ble I). We recruited one participant who was slightly younger
than our target population, in order to determine if there was
a considerable difference between our target population and
slightly younger software developers. Similarly, we recruited
one participant who left the industry, and one who left and
subsequently returned, to evaluate whether our findings are
likely to generalise to those individuals as well. We further
checked the gender of the survey participants, removing one
participant who identified as man. We were unfortunately
only able to recruit one non-binary participant. Since that
participant identified as woman for most of their career, our
results primarily apply to veteran women developers. We
acknowledge that non-binary developers might face distinct
challenges and develop different strategies, which future work
needs to investigate in detail.

We continuously checked the above-mentioned inclusion
criteria for incoming survey responses. The first author invited
participants to an interview in the order of their survey
response, until saturation was reached after interviewing 14
people (Step 6, see also Section III-C). We expected that
members of the target population might know others within
the target population, and thus we also employed snowball
sampling by inviting interviewees to pass on our recruitment
message [46], [47].

B. Interview

The interviews were conducted by the first author between
November 2021 and January 2022. During an interview, we
confirmed the participant’s gender, age, and number of years
working in the software development industry. We then asked
about their experiences in the industry, especially those relat-
ing to gender and age, and about the behavioral strategies they
adopted which they felt that younger or majority-gendered col-
leagues did not need to adopt. We began with open questions
and then inquired about the specific strategies identified in the
existing literature to determine whether they were recognized
by participants.

The interviews were conducted online, using Microsoft
Teams for recording and initial transcription. The transcrip-
tions were corrected by the first author and were anonymized
to exclude personally identifiable information such as names,
company names, or exact locations. The names used to refer
to participants in Table I and the remainder of this paper are
pseudonyms. In some cases we have opted not to attribute a
quotation in order to preserve the anonymity of participants.

3Based on a career starting at age 23, i.e., after schooling.

https://7esl.com/gender-of-nouns/


C. Qualitative Data Analysis

We adhered to the coding guidelines of Saldaña [48]
and used the computer-assisted qualitative data analysis tool
MAXQDA4 to support the coding task. We performed induc-
tive coding [49], [50]. Interleaved with the inductive coding,
we performed axial coding [51], grouping the codes in hi-
erarchically organised themes. Following Seaman [42], we
recorded when modifications were made to the codebook,
resulting in a list of codes gained from each interview. This
allowed us to determine an a priori definition of saturation,
which was influenced by the measures described by Guest,
Bunce and Johnson [52]. We set an initial sample of six inter-
views, with a stopping criteria of two additional interviews,
and a 95% threshold. If the codebook after six interviews
already contained at least 95% of the codes found after eight
interviews, we determined that saturation had been reached. If
the threshold was not reached, we coded one more interview,
then compared the state of the codebook after the ninth
interview against the state after the seventh interview. In total,
we conducted 14 interviews, although saturation was deemed
to have been reached with the 10th and 11th interviews.

D. Data Availability

We share the following artifacts as part of our supplemen-
tary material [53]: ethics approval, recruitment messages, con-
sent form, screening survey, interview script, final codebook
exported from MaxQDA, and the scripts used for retrieving
tweets, processing interview transcripts, and calculating sat-
uration. To not reveal the identity of our participants and to
adhere to Twitter’s guidelines as well as our ethics approval,
we do not share the individual tweets, the list of Twitter users,
the list of interview participants, and the interview transcripts.

IV. RESULTS

A. Demographics

Fourteen people were interviewed between November 2021
and January 2022 (see Table I). We used two pseudonyms
for one participant due to the highly sensitive nature of the
particular interview, as recommended by Strandberg [43]. In
our sampling, we were primarily interested in age and expe-
rience, and our participants covered a broad spectrum within
our target population. As explained in Section III-A, we also
recruited three participants slightly outside that population.
These participants are presented in the lower part of Table I.

As our study concerns the intersectional effects of age
and gender, we focused on these characteristics and did not
explicitly look for other forms of diversity. However, some
participants volunteered additional information during the in-
terviews: one participant identified themselves as a person
of color; one participant identified themselves as Korean;
one participant identified themselves as transgender. Because
qualitative research seeks to describe experiences rather than
quantify their frequency, the inclusion of participants with

4https://www.maxqda.com/

TABLE I
STUDY PARTICIPANTS (N=14; MULTIPLE PSEUDONYMS WERE USED TO

PRESERVE THE ANONYMITY OF ONE PARTICIPANT).

Pseudonym Age Experience Gender Status

Alex 55-59 25-29 woman active
Billie 50-54 18-24 woman active
Bobbie 60+ 25-29 woman active
Charlie 40-44 18-24 woman active
Dani 60+ 45+ woman active
Emery 50-54 18-24 woman active
Erin 60+ 45+ woman active
Jackie 60+ 40-44 woman active
Jaime 50-54 25-29 woman active
Robin 45-49 18-24 woman active
Sam 40-44 18-24 woman active
Stevie 60+ 40-44 woman active

Elliot 50-54 18-24 woman left
Noah 40-44 18-24 non-binary returned
Riley 35-39 <18 woman active

other experiences of marginalization helps ensure that the
findings are more comprehensive.

Several factors which we did not explicitly sample for were
mentioned by participants: at the time of the interviews, 10
participants were located in North America; four participants
identified themselves as parents; one participant mentioned
having a PhD, two participants had a master’s degree, and
one participant did not finish their education. These factors
might have affected the participants’ workplace experiences.
For example, women of color have to negotiate spaces of
sexism and racism, often experience isolation, and lack social
proximity to groups which are over-represented in technology
leadership [13], [54]. Further, expectations concerning age
vary by culture [55] and mothers in male-dominated industries
who are overworked are more likely to leave their occupations
compared to employees without children [56].

B. Codebook

The codebook consists of 283 codes, excluding those re-
lated to demographics. As interviews of three participants not
strictly belonging to our demographics did not results in differ-
ent codes, we do not distinguish between codes derived from
the interviews of these participants and from the interviews
of the remaining participants. At the top level, codes were
categorized as Experiences and Perception (corresponding to
RQ1), and Strategies (corresponding to RQ2). The following
subsections discuss the results of each top-level code in more
detail. Strategies was the largest category, with 135 codes.
Under these categories, up to three sub-categories were used.
An example of sub-categories is shown with the code Energy
Wasted on Fighting for a Voice , which occurs under Perception
> Considered Leaving > Due to Gender Based Experiences .
A total of 1454 codings were applied across the 14 interviews.

C. Experiences

The top-level category Experiences contributes to address-
ing our first research question: What age- and gender-specific

https://www.maxqda.com/


experiences have veteran software developers of marginalized
genders had in their careers?

There were 72 codes relating to experiences, which are
categorized into four main groups: Age and/or Gender Based
Experiences , Age Based Experiences , Gender Based Expe-
riences , and General Experiences . Essentially, experiences
which could be attributed to age or gender were applied to
the relevant categories, whereas experiences which touched on
both aspects were put in the combined category. Experiences
which did not appear to have gender or age dimensions
were put in the general category. In each of these experience
sub-categories, codes were further divided into Positive and
Negative experiences.

There were not many Positive experiences related to age and
gender, although Being a Role Model and More Opportunities
Due to Gender and Age were found. One participant described
how companies specifically looking to develop products aimed
at her demographic led to opportunities:

“A company approached me and said they were in the
business, they wanted to make an app that would help
predict who would have a stroke. . . They were like ‘our
ideal candidate would be a Woman of Color [who has]
also survived a stroke.’ ”
Negative experiences were far more common, such as Seen

as Non/Less Technical , which has also been widely observed
in the literature [10], [57].

“I’ve been a director of game programming and at the
senior software engineer [level] and I still get people who
are trying to talk to me thinking that I won’t understand
technical concepts.” - Sam
Other participants highlighted how they experienced Not

Being Taken Seriously both when they were younger and
when they were older. These examples suggest that women
might face ageism at multiple stages during their careers, when
they are ‘too young’ and when they are ‘too old.’

“I was discounted ‘cause I felt like people thought I was
young.” - Charlie

“As I approached menopause, there was another shift of
just this contempt, because you’re not even a sexually
available female. And there’s ‘No, I don’t even have an
interest in having sex with you and so why would I ever
listen to you? You’re going to try and tell me I’m wrong
and you’re unattractive.’ So it got worse.” - Emery
Age Based Experiences included Positive experiences such

as Wanted by Company, which is similar to More Opportuni-
ties Due to Age and Gender , but with an emphasis on social
and intellectual capital acquired over a long career.

“I’m old enough to know that I can get another job. I’m
old enough to know where I can put my skills. I have a
network that I’ve built up.” - Noah
Some participants also experienced the opposite of Not

Being Taken Seriously , coded as People Listen Due to
Age/Experience .

“I see people listening to me because I’m older.” - Robin

TABLE II
CATEGORIES ASSOCIATED WITH THE CODE Sexism , FOLLOWING

LEONARD [58].

Code Example

Ambivalent “[there are] a lot of unwelcome words that are used
towards women that actually exercised the same actions
that men do.” - Alex

Benevolent “Especially when they start getting to ‘you’re not techni-
cal enough.’ I don’t know how many men with the same
equivalent skills as a woman in testing, get called not
technical enough.” - Stevie

Hostile “I have been sexually harassed at most of my jobs up
until I turned 40.” - Jaime

Institutional “I’ve had some clients who said if you were a male
consultant, I would certainly pay you what you’re asking,
but you’re female.” - Jackie

Internalized “I currently coach another woman on my team. She is
a textbook discriminated woman, but she attracts it.”
- Billie

Interpersonal “People would tell you to your face that like you needed
to be sweeter. You know, like you needed to be more
feminine and you needed to be pretty or you know all of
those things.” - Elliot

On the Negative side, participants described being Consid-
ered Too Old , which led some to migrate toward management.
Participants were frustrated and Tired to Keep Proving Your-
self .

“It’s really exhausting to try to just sort of prove your
existence over and over again. Or prove your competency
over and over again. That’s annoying.” - Sam
Gender Based Experiences included 26 codes. Positive

codes included Getting Opportunities such as:
“I was always the first women, and people found that
special and also encouraged me.” - Bobbie
Negative experiences included Toxicity in the Industry:
“Sometimes [there is] a subtle or not-so-subtle kind
of hostile atmosphere, which can vary from simply not
wanting to be in that kind of locker room environment to
outright hostility.” - Dani

The largest group of negative experiences was related to
sexism; it is summarized in Table II.

Under General Experiences there were Positive codes asso-
ciated with Related to the Type of Work . Multiple participants
talked about problem-solving as a key reason for enjoying the
job. Working with Smart/Nice was another common code in
this category.

“I really enjoyed solving problems in a way that people
would use their product.” - Jackie
Among the Negative experiences were other forms of

discrimination and hostility, both observed and experienced.
“I am at this point one of two women left standing in
tech, and this kind of tells me that the industry is still
very toxic for women and People of Color.” - Alex

“They had all these diversity training and workshops
around identity and racial equity. And I have never wit-



nessed [a] more hostile workplace towards transgender
people, Black people, and women.” - Charlie
There were also other Toxic/Difficult Work Environment

experiences, some involving High Work Load/Overtime:
“I’ve definitely encountered some really toxic work en-
vironments. I’ve had a lot of overtime. . . . So stress,
exhaustion, there’s been some really brutal working
environments.” - Sam
Finally, there were experiences around Pregnan-

cy/Parenthood , some of which were Positive:
“The positive interactions I’ve had were with managers
that understood that my family was important to me.”
- Alex
Most of the experiences, however, were Negative . These

included Discrimination/Harassment , Excluded From After
Work Activities Due to Parenthood , Lack of Understanding
From Managers , and Lack of Work-Life Balance .

“The very first time I was fired from a director level
position. I was 38 weeks pregnant, like 2 weeks away
from my due date and my bosses hired a new VP and he
came in and took, literally, took one look at me and said
‘they didn’t tell me you were pregnant.’ I was a director
of software development. . . . They said, ‘well, no, we’re
gonna start talking about a package’ which meant that
was a severance package, a lay-off which meant I knew
I was going to make a whole lot of money. ‘Cause he
would not have fired a man for being pregnant or having
a pregnant spouse.” - Jackie

D. Perception

Together with Experiences , Perception completes address-
ing our first research question by extending the more objec-
tive experiences with the subjective experiences (perceptions)
participants had. The Perception category included the follow-
ing sub-categories: Feeling Towards Leaving , Value , Current
Work Place , Industry, and Task Assignment .

The category Feeling Towards Leaving covered both par-
ticipants who Considered Leaving and those who had Not
Considered Leaving the industry. In eight interviews the theme
Considered Leaving was present, while in 10 interviews the
theme Not Considered Leaving occurred. This is because some
participants expressed more complex feelings, such as not
feeling like leaving at present, but having had the feeling in
the past. Table III shows the sub-codes immediately under the
codes Considered Leaving and Not Considered Leaving .

In the category of Value , there were both positive codes,
such as Well Valued , and negative codes, such as Underval-
ued . Both the positive and the negative aspects of value could
be applied to multiple evaluators, such as By Boss , By Clients ,
and By Peers . The importance of work being recognized in
order to progress in a career is illustrated with a positive and
a negative example.

“I just got a call today from a woman who is like, ‘I
loved what you were doing. Would you consider coming
to work at my startup?’ and it feels good to get new

TABLE III
SUB-CODES ASSOCIATED WITH THE CODE Considered Leaving .

Code Example

Considered Leaving

Age Based
Experiences

“The older I get, the less I wanna deal with. The
young girl I was, it was like I had all this energy. I
can do all this stuff. Yeah, sure, I’ll work on more
hours than I should. Yeah, I’ll put all this stuff on
hold. Yes, I’ll do this. I won’t do that anymore.
. . . Life is too short.” - Alex

Gender Based
Experiences

“When you are just spending all your energy into
fighting people trying to knock you down and
people who just want you to not have a voice
and to not make decisions. . . . It’s so exhausting.”
- Emery

Industry Based
Experiences

“Many times whenever I run into a block in my
career when there are megalomaniac managers.
When they were, whenever there are leaders of a
company that just aren’t inspiring to me.” - Alex

Not Considered Leaving

Enjoys the Work “No. I love this business.” - Elliot
Miss the People “But I would miss all the geeks.” - Robin
Miss the Positive
Atmosphere

“My sister goes, how can you have so many
stickers on your computer when you just started
in this job? And that you know, we have geeky
T-shirts that we discuss anything from.” - Robin

More in Control “Now I just feel so much more in control of my
career, and so I think about leaving. But I think
about it in a sense of like this sabbatical, you know,
maybe I’ll take a year and I will fix my house and
get some sleep.” - Noah

Pays Well “I’m in this job because when I was young I looked
at what was open to me with my various aptitudes
and I am going to have a happy life with enough
money.” - Jaime

To Be a Good Role
Model

“To have women in this industry who are in their
50s and 60s, and they’re writing code and shipping
code and keeping their skills like modern and like
that’s been huge to me and I want to be that for
other people” - Charlie

opportunities coming towards you. So I feel like my work
that even wasn’t successful was valued.” - Charlie

“I said there is no other project manager on this floor
in this department who has got the same financial like
wins for the bottom line, and if I were a man, I would be
given this role that is much higher. But no, I’m not getting
picked for those things. . . . I was asked for ten years of
my career history in that justification.” - Charlie
One observation about the Current Work Place was that

participants appeared to prioritize good working environments
as they gained experience.

“So we actually have a cultural interview as well as a
competent interview, and that has the same value. So I
chose. I’ve chosen a company where of course, we still
make mistakes, but where we believe in being human.”
- Robin
When speaking about the Industry , participants also high-

lighted the Importance of a Good Environment/Atmosphere .



“Oh yeah. I mean. I get to create the atmosphere now
with my clients and in my classes and all that stuff and
that really helps. But yeah, certainly the environment is
a huge huge thing.” - Jackie
Respondents had mixed views about Age and Gender in the

Industry, Aging in the Industry, and Gender in the Industry .
“As women, it is still the fact that we have to be louder
and to achieve more to be acknowledged.” - Billie
“I think the gender is not really a disadvantage, maybe
it’s an advantage because people like you better. If you
were a female, like with an opinion, that people really
accept more.” - Bobbie
“I mean, the age thing I would say has been more of a
positive than a negative.” - Elliot
“One of the few acceptable ways to be a woman in
computer science is to be the local office decoration.
And I’m not very decorative at 62.” - Dani
We identified 18 mentions of Task Assignment involving

Assigned Differently , which could be due to age or gender, and
six mentions of Task Assignment being the Same as Others .
Examples of different task assignment could relate to being
relegated to menial chores typically assigned to women:

“I feel like I’m usually assigned a task to get everyone
together. Take notes. Organize a celebration. Uhm, you
know all of the social stuff that never gets you ahead.”
- Alex
However, the tasks could be more appealing, as the partic-

ipant became better known in the organization—but still not
necessarily beneficial for the individual’s career:

“As I’ve gotten more experienced, I get the opposite [less
glamorous], which is that people hand me things that
they don’t know if this is a good idea. They don’t know
if it’ll work, they don’t actually know if anybody can do
it, and I love those kinds of challenges, but I also know
that they’re kind of pitfalls, right? Because you know
you put somebody in that position. They’re a little bit
expendable. You’re picking a person that you’re OK with
them failing.” - Noah

E. Strategies

The top-level category Strategies directly addresses our
RQ2: What strategies have veteran software developers of
marginalized genders adopted that they perceive as contribut-
ing to their survival in software engineering?

Strategies contained the following second-level categories:
Age Related Strategies , Gender Related Strategies , Age and
Gender Related Strategies , and General Strategies . These cat-
egories were used in much the same way as the categories of
the same name under the top-level code Experiences: the most
specific category which could be applied was used.

Under Age and Gender Related Strategies there were four
categories. Against the Bias focuses on strategies of going
against the gender and age bias experienced by participants. It
contains sub-codes such as Standing Up for Yourself and Gath-
ering Allies . The code Side Projects involves relevant activities

TABLE IV
CATEGORIES ASSOCIATED WITH THE CODE Age and/or Gender Strategies .

Code Example

Against Bias “All those young guys don’t want their mom pro-
gramming with them, their grandmother, on the
other hand.” - Dani

Side Projects “Try to do what we can you know for the younger
women and younger non-binary people and you
know the younger trans people.” - Elliot

Changing Work
Environment

“I’m lucky because I don’t have [a] mortgage. I
don’t have anything I need to pay. If everything
goes really terrible, I can stay with my friends
for a while and get another job. So that way I’m
lucky because if you have kids, family, you’re in
[a] different position.” - Robin

Career Related “And I mean gender does play into it, in that you
know a lot of my network started. With people
of marginalized genders supporting each other.”
- Noah

outside of employment, such as Serving on Board , Informing
Others/Mentoring/Coaching , and Speak (at Conferences) . An-
other approach is Changing Work Environment , which could
be expressed in several ways: Changing Companies > moving
to a Different Company , Changing Companies > starting
your own New Company, Changing Roles > Consulting , and
Changing Roles > Moving Up the Chain of command. Finally,
Career Related had the sub-codes Networking , Take Sabbati-
cal , Using Your Influence , and Using/Leveraging Experience .
Table IV depicts an example strategy from each of the four
categories under Age and Gender Related Strategies .

In Age Related Strategies we also identified a number of
different categories. Career Related Strategies included codes
such as Find a Niche , Having a Back Up Plan and Set Bound-
aries . The following quotation illustrates Find a Niche , which
suggests that specific industries within software development
might be more open to older developers:

“I have become very specialized. Fortunately, I have
found a niche, [in] which most programmers are older.”
- Dani
The most common sub-code was Teaching Yourself (New)

Tech , with 11 coded segments describing how participants
continuously taught themselves new technology even when
their employer did not see the value in it.

“But they said, oh, I wasn’t technical enough to do this
or that, so I went on the web and just like, if they’re
telling me this, let me brush up on system design, and
so I did that.” - Alex
Another Age Related Strategy involves Behaving Younger

by either Changing the Way You Speak/Vocabulary or Fit in
with Company Culture .

“I do tend to pick up. You know the colloquialisms, the
slang, whatever. I learned to speak younger somewhat
deliberately.” - Sam
In addition to Behaving Younger , some participants adopted

the strategy of Changing Appearance , which could include,



among other things, actions such as Changing Hair to Look
Younger , or taking an opposite tack of (Deliberately) Not
Trying to Look Younger .

“I don’t do this, but I know I have friends who have
gotten Botox in order to look younger. Um, I think it’s
fairly common.” - Jaime
Participants also employed some of the strategies used for

Age and Gender Related Strategies , such as Changing Roles .
“When I was midway through my career, I was seeing
younger people coming in, which is fine. I wasn’t that
old, but . . . I would have to learn all this stuff all over
again. And so I got to a point where I don’t wanna do this
anymore. . . . I said, ‘If I stay as an individual contributor,
I think I only have more problems down the line getting
the salary and the positions that I want.’ ” - Alex
We found that Gender Related Strategies contained the

most strategies, with eight separate categories and 308 code
segments. The categories were: Against Gender Bias Strate-
gies , Career Related Strategies , Changing Work Environment ,
Changing Your Appearance , Communication Methods , Ig-
noring Situations , Traditionally Feminine , and Traditionally
Masculine . Of these, Against Gender Bias Strategies was the
largest category, with 70 code segments and eight sub-codes,
such as Backing Other Women Up . Table V provides an
example of a strategy from each of the categories.

In the category of General Strategies , we found strategies
which are not necessarily associated with age or gender,
such as Unionize and Knowing Your Worth . Because these
strategies do not explicitly relate to the research questions, a
single example is used to illustrate this category:

“I also see a lot of movement towards unions, which
I like. I think that’s a good thing. I think we need to
force that. . . . I think it’s healthy, and I think that would
it would do a lot toward rationalizing salaries.” - Jaime
As earlier studies reported software developers doubting

appropriateness of unions to their work and their labor sit-
uation [59], [60], future studies should investigate whether the
positive attitude of Jaime (and a similar attitude of Robin) are
common among older developers of marginalized genders.

V. DISCUSSION

Our research found that veteran women software developers
had many negative experiences linked to age, gender, or
both age and gender, as well as some positive experiences
attributable to age and/or gender. They also observed and
developed many strategies which helped them persist in the
industry despite high attrition rates. In this section, we look at
some of the more prominent experiences and perceptions, and
the strategies which relate to them, in the context of existing
literature.

A. Visibility

Many of the strategies and experiences mentioned through-
out the interviews seem to connect to visibility or the lack
thereof. Visibility is critical for career progression, and a lack

TABLE V
CATEGORIES ASSOCIATED WITH THE CODE Gender Related Strategies .

Code Example

Against Gender
Bias Strategies

“You need to stand up for yourself because men
are different. Generally, in my experience, if you
don’t stand up to men, they’re gonna squash you. If
you stand up to them, even if they think you’re [a]
bitch. They’re gonna respect you more.” - Elliot

Career Related
Strategies

“I went to a women in tech talk once and there
were younger women on the panel, and they were
in sales, and they were saying ‘Oh yeah, my col-
leagues. They steal my idea, . . . but it’s OK because
at the end of the day we all split the commission’.
And I’m like, ‘no, that’s not true. You are wrong!’
Because, what has happened is that the end of
the day, he’s getting the promotion for stealing
your idea, or he’s getting the promotion because
it seems like he has the better client relationship.”
- Emery

Changing Work
Environment

“We’re trying to get opportunities for people to
work. So we’ve hired more female presenting engi-
neers and some of our goals to get me to actually
be there lead on projects because it’s extremely
rare to actually have.” - Sam

Changing Your
Appearance

“I know I have female friends, women friends who
will never speak at a conference in a short dress
or showing your cleavage. Because they will get
harassed because they look good.” - Robin

Communication
Methods

“Yeah, pretending that I’m not direct. (laugh)
Seriously, I softened my language so much when I
was a kid. I was a consultant. . . . I’m very polite
and I’m very diplomatic. I’ve retained that from my
consulting years, but it’s - I think I read a room
very, very well. Because and that’s that’s what I’ve
noticed. From a lot of women we read a room very
well because, it’s necessary.” - Jaime

Ignoring Situations “Yeah, I do my share of ignoring. Lalala, I don’t
wanna know about it.” - Stevie

Traditionally
Feminine

“I mean when you are passive, you don’t get made
a target. That is definitely the reason that a lot of
people choose that path.” - Emery

Traditionally
Masculine

“I used to present myself in a very traditionally
male way. And you know, I adopted a number
of traditionally male hobbies and things that I
enjoyed in a way of speaking, um to, to mask into
to help myself fit in better.” - Riley

of visibility might lead women to lose out on promotions [61].
Another reason for lack of promotion might be that supervisors
are unlikely to attribute women’s performance to skills rather
than luck [62]. This could be why some participants in the
interviews emphasize getting credit for their work. One of the
participants directly connected men stealing ideas with women
being overlooked. Additionally, noting down accomplishments
might allow people to recognize their own capabilities, and
make supervisors aware of them. Some suggest that visibility
can be increased by getting involved with challenging assign-
ments [63]. However, some participants found that they were
assigned career-limiting tasks. The strategy of Volunteering for
Tasks was a way of ensuring more challenging and meaningful
work, another was Setting Boundaries , both of which were
Career Related Strategies under Gender Related Strategies .

Other ways of increasing visibility are social events such



as conferences, and networks [64]. We also see these and
similar strategies: Speaking at Conferences , Networking and
Gathering Allies . Side Projects can be another way of net-
working and increasing visibility; one participant directly
attributed these strategies to career progression. Networking
can help overcome the feeling of exclusion, and can provide
a sense of identity. Networks have often been used to exclude
women [65], who are outside the ‘old boys network’. In
response, all-women networks have been established [66].
Participants mentioned both formal and informal networks for
under-represented genders as a way of combating exclusion.
Because of strong networks, some participants felt confident
in Changing Work Environment .

Marginalized genders can also be too visible, in the sense
that they are expected to conform to gendered behavioral
norms. Tyler and Cohen reported a participant as saying, “I
think as a woman you’re expected to be always happy, happy,
shiny, accessible for people to come and talk to” [67]. We
observed a similar pressure for women to present themselves
according to feminine stereotypes:

“[The CEO] was like, ‘Are you OK?’ And I was like, ‘I
am definitely OK, why?’ And he’s like, ‘Are you sure?
I mean, you didn’t smile one time in that meeting.’ ”
- Charlie

B. Appearance

We saw Changing Appearance concerning being tradition-
ally feminine. More than half of the mentions regarding
Less Feminine/More Gender Neutral happened in early career.
The reason that some women feel like they need to dress
less femininely could be related to stereotypes. Sczesny et
al. performed two experiments to determine how physical
appearance and sex influence gender stereotypes [68]. They
found that physical appearance influences gender stereotypes
concerning leadership competence. Thus, those who presented
with a masculine appearance were ascribed higher leadership
qualities than those with a feminine appearance, regardless of
their sex [68]. Fleischmann et al. support the findings that
feminine appearance activates female gender stereotypes [69].
Additionally, they found that participants assumed women in
feminine outfits would be less successful in solving computer
tasks than women in gender-neutral clothing. Moreover, they
found that participants also estimated that women dressed
femininely would take longer to complete the task and rated
the computer skills of the women in feminine clothing lower
than those in gender-neutral outfits [69]. These findings might
explain why some women software developers actively change
their dress to be more masculine or gender-neutral. Firstly,
they may adopt styles to be perceived as more competent
and seen as more leadership material. This would also align
with the findings that several women decide to dress more
femininely in their later careers as several women have moved
to leadership/management positions and might not feel the
need to conform anymore. Secondly, in their later careers,
women might feel more confident in their skills and care less
about the assumptions of others.

While women may experience pressure to appear more tra-
ditionally masculine early in their careers in order to be taken
seriously, as they age, they are pressured to appear younger
and physically attractive. Several participants mentioned dying
hair and Botox as a way of conforming to expectations.

“I also have a friend who gets Botox so that she doesn’t
look angry on video calls.” - Jaime
Others, however, responded by (Deliberately) Not Trying to

Look Younger , which, combined with Against Bias suggests
that there may be a point at which pressures related to
appearance diminish.

“I have found more luck now that I’m old enough to do
it with with actually like. Maybe you know with sort of
being the old lady? Because that gets, in some sense, it
gets me out of the whole thing.” - Dani

C. Leaving

We have discussed several different aspects that play a
role in why people feel like leaving. The literature discusses
why women leave [70], and industry plays a large role. The
ICT sector is known for its overtime, heavy workloads, and
pressure of deadlines, which can be a source of frustration and
exhaustion [71]. Women also face more sexism, workplace
bullying, a pay gap, a glass ceiling, and difficulty being
accepted as supervisors [71]. Studies have indicated that
women must work harder than men because women are held
to stricter working standards [72]. Additionally, there is still an
expectation that women will perform more housework, which
might conflict with work expectations [71]. Our participants
mentioned work-life balance, not being taken seriously, and
feeling excluded as reasons for considering leaving. When
women leave their profession, they tend to leave the industry,
thus suggesting they view the issues as being industry-wide,
not specific to a company [71]. One participant questioned the
constant need for women to prove themselves in the software
industry:

“Why do all women have to be a superstar? What’s
wrong with being mediocre?” - Emery
The two participants who left software development left

the industry completely, but also returned at some point -
suggesting that there was a method to return and that leaving
does not have to be forever. Also, while several participants
considered leaving, many of them ultimately chose not to, for
reasons which included Enjoys the Work , Miss the People , and
To Be a Good Role Model , among others.

“The thing that kept me in so long was my daughter. I
didn’t want to quit because I didn’t want her to quit.”
- Alex
This suggests that the strategies we identified may be able

to help women software developers navigate the industry as
it is today. However, it is important to recognize that the
issues of ageism and sexism are systemic, and companies and
the industry as whole need change to retain the experience
and perspective of veteran developers. When people leave an
industry, knowledge is lost, regardless of gender. However,



when an industry loses many people of a specific group, their
particular knowledge is lost. Firstly, women’s lived experience
is different from men’s; thus, their perspective brings unique
views [73]. Additionally, research shows that gender diversity
in R&D teams leads to radical innovations [74], and different
points of view [75]. The loss of knowledge is not the only
negative; the loss of diversity is another negative aspect.
Several studies have observed positive aspects of diversity in
software development teams [6], [17], [18], [74], [76]. Some
of our participants also found that, because of their relative
rarity, they were especially valued:

“Now, it’s interesting because the gender and age has
combined because the actual businesses are more ori-
ented towards older women. And, I did not expect that.
But because there’s so few older women.” - Elliot
This finding suggests that companies who do not currently

have an age- and gender-diverse pool of developer talent
are missing opportunities to better understand the needs of
customers and society as a whole.

D. Gender Biases

In their well-known book “What Works for Women at
Work,” Williams and Dempsey have identified four gender
biases, i.e., patterns of behavior forming major obstacles to
women’s advancement to leadership [70]: ‘Prove It Again’,
‘Tightrope’, ‘Maternal Wall’, and ‘Tug of War’. Imtiaz et
al. [77] operationalized these biases and evaluated their pres-
ence on GitHub. Given the omnipresence of the biases claimed
by Williams and Dempsey, it is not surprising that some of
the experiences reported by our interviewees can be associated
with them.

‘Prove It Again,’ the recurrent demand for women to prove
their ability to be considered competent, is related to the
interviewees reporting it was Tiring to Keep Proving Your-
self . The ‘Tightrope’ is related to the narrow space women
have between adopting more traditionally feminine ways and
exacerbating the ‘Prove It Again’ problems, and adopting
more traditionally masculine ways and being seen as lacking
social skills. We observe a similar phenomenon with women
adopting Traditionally Feminine and Traditionally Masculine
strategies. Gender-related strategies include adjusting their ap-
pearance (Changing Your Appearance , with sub-codes such as
Dressing Strategically). Interviewees also adopted age-related
strategies pertaining to Change Appearance which may have a
gendered component, such as Plastic Surgery/Botox. However,
we also observed participants deliberately rejecting pressure
regarding their appearance, with the gender-related strategy To
Be Memorable and the age-related strategy (Deliberately) Not
Trying to Look Younger . The ‘Maternal Wall’ puts mothers in
double bind of either spending more time at work and being
seen as a bad mother or spending less time at work and being
pushed to the margins of their profession. Our interviewees
discuss Pregnancy/Parenthood Related Experiences , and while
some of them positive (Flexibility From Job ), most of them are
negative (e.g., Lack of Work-Life Balance). The ‘Tug of War’
leads “women to judge each other on what’s the right way to

be a woman” often causing more senior women to treat more
junior women more harshly than men. This bias did not emerge
during our interviews; rather we saw more positive interactions
such as Informing Others/Mentoring/Coaching , Creating Safe
Spaces , and Gathering Allies .

E. Actionable Insights

The actionable insights of this work are twofold. First, we
would like to raise awareness of managers for the issues
older women and non-binary individuals in their companies
are facing. Second, based on our study, we formulate several
suggestions both for organisations employing the developers
and for developers themselves.

1) Organisations: Organisations should invest in creating
a good working environment and a positive atmosphere, in-
vesting older developers of marginalized genders with sense
of control of their work and their careers, supporting their
promotion, assigning tasks, and paying them on par with men.
While these recommendations are true for any employer, they
are even more pertinent for software engineering given the
scarcity of older women and non-binary people in this industry.
Moreover, specifically in case of software engineering, the
inclusion of developers who are more representative of the
population ensures that the software can meet the needs of so-
ciety as a whole. Gender diversity is beneficial for productivity
of software development teams [18] and sense of control for
older workers is associated with maintaining well-being [78],
which is one of the aspects of developer productivity [79].

2) Developers: Developers themselves can move to a dif-
ferent work environment (e.g., by starting their company, mov-
ing to a different company, becoming consultant or manager)
or try to change their work environment (e.g., by unionizing,
standing up against gender bias, or carving new opportunities
for themselves). Changing appearance is one of the commonly
mentioned but profoundly problematic strategies. We recog-
nise that these recommendations are merely band-aid solutions
applied to systemic issues; however, we hope that in short-
term, they might help developers to survive in the industry.

VI. THREATS

As our focus was on understanding experiences and survival
strategies of veteran software developers of marginalized gen-
ders, threats to construct validity stem from our operationaliza-
tion of such constructs as “veteran” and “software developer”.
We have used a cut-off of 18 years to identify veterans. How-
ever, our interview with Riley, who had 16 years of experience
and whose experiences and survival strategies concurred with
those of other interviewees, suggest that the exact value chosen
as a threshold did not threaten the operationalisation of the
“veteran” construct.

As observed in both this work and in the literature [4],
developers tend to change their jobs as they get older, e.g.,
moving to consultancy or management. Hence, focusing solely
on the individuals that, after an extended period of time,
are still employed as software developers would have biased
our study. This is why, in our study, we treat “software



development” as an industry and include people who have
moved into other roles within the industry. Furthermore, while
we focus on individuals who are still active in software
development, comparison of the interviews of Elliot (left) and
Noah (returned) to the other interviewees suggests that the
experiences and strategies identified have also been used by
developers who (temporarily) left the industry after a career in
software development. This means that the strategies may not
be sufficient to retain marginalized genders in the industry.
However, we do not argue that individuals adopting these
strategies will solve systemic problems, and instead present
them to highlight the extent to which remaining in the industry
requires the adoption of techniques to overcome bias.

An example of a threat to internal validity is selection bias.
Interviewees have been selected among individuals that have
participated in Twitter discussions. Moreover, they have self-
selected by agreeing to participate in the study. However, some
degree of self-selection is unavoidable in any interview study
as prospective interviewees can always decline to participate.
Given the topic of the study, it might have been the case
that prospective participants that did not have strong negative
or positive gender- or age-related experiences decided not
to participate, suggesting that the experiences reported are
“extreme” in some sense. However, many findings related
to experience of veteran women developers reported in the
current study concur with findings reported in the literature
for women in software development, older people in software
development, or gender/age related issues in the workforce
in general. Future work could strengthen the findings by
surveying software developers on the strategies they employ
in order to identify to what extent they are widespread, and
both age- and gender-dependent.

External validity concerns generalization of the findings.
In a qualitative study, we expect to establish theoretical
generalization, which can be achieved through purposive sam-
pling. Having identified age as one of the key concerns of
our work, we sought to interview people from different age
groups within our target population. This demonstrates that
our findings do not just apply to a subset of the population.
While we were able to include at least one participant from
other demographic categories which could potentially affect
the findings, future work should explicitly consider factors
such as race and culture. The strategies we present include
some not commonly seen in the literature, and all strategies
were recognized by attendees, suggesting that these strategies
are employed beyond our sample. Our sampling strategy based
on Twitter and the fact that our participants all come from
the Global North might bias our results towards privileged
experiences. Future work needs to also consider the experience
of veteran women developers beyond that group. We presented
partial results to a group of (mostly older women) practitioners
in the UK. We also shared a preprint with two veteran women
software developers working for a large international software
company in Germany. Many of the reported phenomena were
confirmed to resemble either their own experience or the
experience of women they know. These interactions allowed us

to disseminate our results beyond veteran women developers
working in North America, confirming that the phenomena
we observed exists beyond that group. Moreover, while we
initially targeted all marginalized genders, we acknowledge
that our findings primarily generalize to women, as the single
non-binary participant identified as a woman for much of their
career.

Finally, conclusion validity relates to the ability to draw
conclusions about the relationship between treatment and the
results. It is possible that information was missed due to inter-
pretation, as the coding was done by one author. However, the
completed analysis and several code segments were reviewed
by all authors, one of whom is a woman who left the software
industry. Because of the complexity of the intersection of age
and gender, the decision to code certain segments as pertaining
to age, to gender, or to age and gender, was based on explicit
references to these factors, and consequently the categorization
may not have fully reflected the participants’ experiences. As
we noted in the introduction, this is a frequent problem when
analyzing intersectional experiences. Nonetheless, we believe
that the experiences, perspectives, and strategies portrayed are
an authentic representation of the lived experiences of veteran
women in the software industry.

VII. CONCLUSION

The intersection of ageism and sexism can create a hostile
environment for veteran software developers of marginalized
genders. This intersection makes experiences of older women
software developers unique, and hence these experiences can-
not be explained by merely a combination of experiences
related to gender and age in isolation. Thus, in this paper we
have conducted a series of semi-structured interviews gauging
the experiences and survival strategies of people working in
the software industry whose gender and age are marginalized.
Our findings show that, indeed, gender- and age-related expe-
riences often cannot be easily separated, and that our intervie-
wees employed many different and diverse strategies, ranging
from adjusting appearance to specialisation, and from speaking
up to engaging in side projects. Based on these findings,
we call organizations in the software industry to understand
the issues veteran women are facing and to act upon this
understanding. Organisations should invest in creating a good
working environment and a positive atmosphere, investing
veteran women developers with sense of control of their work
and careers, supporting their promotion, assigning tasks and
paying them on par with men. Researchers can use our results
to derive hypotheses regarding the experiences related to age,
gender, or their intersection. To differentiate those dimensions
further, a comparative study involving veteran women, but also
younger women and veteran non-women, is required.

ACKNOWLEDGEMENTS

The authors would like to thank the interviewees for par-
ticipating in our study, the reviewers for their constructive
feedback, and Eleni Constantinou and George Fletcher for
their feedback on an early version of this manuscript.



REFERENCES
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[2] W. Kopeć, B. Balcerzak, R. Nielek, G. Kowalik, A. Wierzbicki, and
F. Casati, “Older adults and hackathons: a qualitative study,” Empirical
Software Engineering, vol. 23, no. 4, pp. 1895–1930, Aug 2018.

[3] P. Morrison and E. R. Murphy-Hill, “Is programming knowledge related
to age? An exploration of Stack Overflow,” in Proceedings of the 10th
Working Conference on Mining Software Repositories, T. Zimmermann,
M. Di Penta, and S. Kim, Eds. IEEE / ACM, 2013, pp. 69–72.

[4] S. Baltes, G. Park, and A. Serebrenik, “Is 40 the new 60? How popular
media portrays the employability of older software developers,” IEEE
Software, vol. 37, no. 6, pp. 26–31, 2020.

[5] J. Terrell, A. Kofink, J. Middleton, C. Rainear, E. R. Murphy-Hill,
C. Parnin, and J. Stallings, “Gender differences and bias in open source:
pull request acceptance of women versus men,” PeerJ Computer Science,
vol. 3, 2017.

[6] G. Catolino, F. Palomba, D. A. Tamburri, A. Serebrenik, and F. Ferrucci,
“Gender diversity and women in software teams: how do they affect
community smells?” in Proceedings of the 41st International Conference
on Software Engineering: Software Engineering in Society, R. Kazman
and L. Pasquale, Eds. ACM, 2019, pp. 11–20.

[7] C. Hill, C. Corbett, and A. St Rose, Why so few? Women in science,
technology, engineering, and mathematics. ERIC, 2010.

[8] “2022 developer survey,” 2022. [Online]. Available: https://insights.
stackoverflow.com/survey/

[9] M. Griffiths and K. Moore, “‘Disappearing Women’: A study of women
who left the UK ICT sector,” Journal of technology management &
innovation, vol. 5, no. 1, pp. 95–107, 2010.

[10] L. Smith, “Working hard with gender: Gendered labour for women in
male dominated occupations of manual trades and information technol-
ogy (IT),” Equality, diversity and inclusion: An international journal,
2013.

[11] K. W. Crenshaw, “Race, reform, and retrenchment: Transformation and
legitimation in antidiscrimination law,” Harvard Law Review, vol. 101,
no. 7, pp. 1331–1387, 1988.

[12] M. Ross, Z. Hazari, G. Sonnert, and P. Sadler, “The intersection of being
Black and being a woman: Examining the effect of social computing
relationships on computer science career choice,” ACM Trans. Comput.
Educ., vol. 20, no. 2, feb 2020.

[13] J. O. Thomas, N. Joseph, A. Williams, C. Crum, and J. Burge, “Speaking
truth to power: Exploring the intersectional experiences of Black women
in computing,” in 2018 Research on Equity and Sustained Participation
in Engineering, Computing, and Technology (RESPECT), 2018, pp. 1–8.

[14] K. Albusays, P. Bjørn, L. Dabbish, D. Ford, E. R. Murphy-Hill, A. Sere-
brenik, and M. D. Storey, “The diversity crisis in software development,”
IEEE Softw., vol. 38, no. 2, pp. 19–25, 2021.

[15] B. Adams and F. Khomh, “The diversity crisis of software engineering
for artificial intelligence,” IEEE Softw., vol. 37, no. 4, pp. 104–108,
2020.

[16] World Health Organization, Global report on ageism. Geneva, Switzer-
land: WHO, 2021.

[17] K. Blincoe, O. Springer, and M. R. Wrobel, “Perceptions of gender
diversity’s impact on mood in software development teams,” IEEE
Software, vol. 36, no. 5, pp. 51–56, 2019.

[18] B. Vasilescu, D. Posnett, B. Ray, M. G. J. van den Brand, A. Serebrenik,
P. T. Devanbu, and V. Filkov, “Gender and tenure diversity in GitHub
teams,” in Proceedings of the 33rd Annual ACM Conference on Human
Factors in Computing Systems, B. Begole, J. Kim, K. Inkpen, and
W. Woo, Eds. ACM, 2015, pp. 3789–3798.

[19] A. Lee and J. C. Carver, “FLOSS participants’ perceptions about
gender and inclusiveness: a survey,” in Proceedings of the 41st Interna-
tional Conference on Software Engineering, ICSE 2019, Montreal, QC,
Canada, May 25-31, 2019, G. Mussbacher, J. M. Atlee, and T. Bultan,
Eds. IEEE / ACM, 2019, pp. 677–687.

[20] U. Schloegel, S. Stegmann, A. Maedche, and R. van Dick, “Age
stereotypes in Agile software development - an empirical study of
performance expectations,” Information Technology & People, vol. 31,
no. 1, pp. 41–62, 2018.

[21] J. L. Davidson, U. A. Mannan, R. Naik, I. Dua, and C. Jensen,
“Older adults and free/open source software: A diary study of first-time

contributors,” in Proceedings of The International Symposium on Open
Collaboration. ACM, 2014, p. 5.

[22] P. Morrison, R. Pandita, E. R. Murphy-Hill, and A. McLaughlin,
“Veteran developers’ contributions and motivations: An open source per-
spective,” in 2016 IEEE Symposium on Visual Languages and Human-
Centric Computing, A. F. Blackwell, B. Plimmer, and G. Stapleton, Eds.
IEEE Computer Society, 2016, pp. 171–179.

[23] G. Robles, L. Arjona Reina, J. M. González-Barahona, and S. D.
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