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ABSTRACT

We present here a commentary essay on the challenges and
perspectives on the recruitment and retention of Malagasy women
in STEM (Science, Technology, Engineering, and Mathematics). We
base the essay on our personal experience as Malagasy women
scientists and support the arguments with the responses of 60
Malagasy women scientists to an online survey that was shared
among Malagasy scientists. We identified that the main causes for
a limited number of Malagasy women in STEM relied upon
traditional expectations and heavily ingrained cultural values. The
situation becomes more complicated when accounting for familial
constraints, financial constraints, and communication gaps
between students and professors. This is obviously an unfortunate
situation; however, there have been bridging-gap initiatives—
financial, awareness to family pressure, and knowledge difference
between senior and junior scientists—that should be continued to
provide support to promising students and enhance STEM
education as a tool for development in Madagascar.

RESUME

Cet essai discute les défis et les perspectives dans le recrutement
et le maintien des femmes citoyennes de Madagascar dans les
sciences, la technologie, I'ingénierie et les mathématiques (STIM).
Les arguments présentés sont basés sur nos expériences
personnelles en tant que femmes scientifiques nées et ayant
grandies & Madagascar. Ces arguments sont soutenus par des
informations issues d'un sondage effectué en ligne aupres de 60
femmes scientifiques, s'identifiant elles-mémes originaires de
Madagascar. Les raisons pour lesquelles ces femmes sont peu
nombreuses a participer activement dans les domaines des STIM a
Madagascar sont liées a des contraintes traditionnelles et a des
valeurs culturelles fortement ancrées depuis leur enfance. La
situation se complique lorsqu’on tient compte des contraintes
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financieres et des écarts de communication entre étudiants et
professeurs. Si cette situation est évidemment regrettable, il existe
cependant des initiatives visant a combler le fossé qui sont
financiéres, ou qui s'inscrivent dans la sensibilisation a la pression
familiale et a la différence de connaissances entre les scientifiques
seniors et juniors. Ces encouragements devraient étre poursuivis
afin d'apporter un soutien aux étudiantes prometteuses et
d'améliorer I'enseignement des femmes en STIM qui sont
importantes pour le développement de Madagascar.

INTRODUCTION

The role of women in science (a relative term that we use here to
collectively refer to Science, Technology, Engineering, and
Mathematics—STEM) is as important and crucial as their role in
society (Harding 1998, Fox 2001). The involvement of women in the
scientific workforce has, for instance, provided opportunities
toward increasing social justice, gender equity, and reduction in
poverty (Harding 1998). However, the worldwide percentage of
women versus men in the scientific workforce is still relatively low
with a global average of 29.3% (UNESCO 2019), leaving a significant
gap in gender-equal contributions towards science and the society
(Blickenstaff 2005, Lariviere et al. 2013, Clark et al. 2017). This gap
could worsen if one considers the level of education, race, ethnicity,
or other society-driven factors. Recent studies have additionally
highlighted that, globally, women tend to publish less peer-
reviewed scientific articles and lead fewer scientific disciplines than
men (Lariviere et al. 2013, West et al. 2013). Such bias has become
more pronounced since the COVID-19 pandemic (UN Women 2020,
Viglione 2020, Vincent-Lamare et al. 2020).

In Madagascar, gender bias is still heavily felt at various scales
(Rabenoro 2012). Despite the high level of girls’ enrollment in
schooling at an early stage (Gastineau and Ravaozanany 2011,
Rabenoro 2012), the percentage of women’'s enroliment in the
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STEM-fields decreases with the level of education. Only 35% of
Malagasy scientists are women, and the number of women en-
rolled in universities beyond B.Sc. and M.Sc. degrees dramatically
decreases (UNESCO 2016). Although it decreased to 32.9% in 2018,
this number is slightly higher than that of Sub-Saharan Africa (UN-
ESCO 2019). If we look closer at student enroliment at the Univer-
sity of Antananarivo, which represents about 44% of enrolled
students in all six provinces of Madagascar (MESUPRES 2014a),
there is substantially lower integration of women in Ph.D. programs
in some scientific fields (Figure 1). This reduction in higher-level en-
rollment is associated with a combination of factors, similar to
what has been observed globally. These usually include local his-
tory, early age stereotyping, cultural background, religious belief,
family pressures, lack of senior female role models, lack of govern-
mental funding, and the existence of an unwelcoming environment
for women in science classes and other academic settings—an en-
vironment considered a “chilly climate” (Duteil 2009, Gastineau and
Ravaozanany 2011, Sugimoto 2013, UNESCO 2016, Clark et al.
2017).

In this essay, we aim to highlight some major challenges faced
by Malagasy women in STEM and discuss the variety of initiatives
that have been implemented with success to leverage gender di-
versity in STEM in Madagascar. We also seek to provide insights
and perspectives on how to improve these initiatives to reach a
sustainable development goal, aiming at minimizing gender bias
towards equality and empowering all women, not only those at
higher levels (university) but also those at lower-level education
who aspire to pursue a career in STEM.

While some of the aspects discussed in this essay are based
on our personal knowledge and experience as being Malagasy
women scientists, i.e., born and raised in Madagascar, we support
our viewpoints with published information from peer-reviewed
journal articles and from public domains. To back up the account-
ability of our own experience, we conducted a structured online
survey using Google Forms (see questionnaires in Supplementary
Material), disseminated on Facebook between February and March
2018. This survey was accessible to everyone. Facebook was cho-
sen as the main platform for disseminating the survey because it is
the most used and the most easily accessible means of social me-
dia in Madagascar. We received 80 responses, 75% of which were
from women in STEM (60 individuals, 78% of which were in Sci-
ences, 2% in Technology, 11% in Engineering, and the rest classified
as 'Others’). These participants owned at least a B.Sc. degree,
started university studies between 1980 and 2014 and finished
their highest degree between 1991 and 2018. Among the remaining
25% respondents, 11 (14%) were not affiliated with any STEM field
and therefore did not continue with the rest of the survey; nine
(11%) were men. The analyses presented here were from these 60
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Figure 1. Number of doctorates and higher level-degree recipients at the Faculty of
Sciences of the University of Antananarivo, grouped by gender, from 2000 to 2013
(V. Jeannoda, unpublished data). The italic numbers above the bars represent the
total of male (black bars) and female (grey bars) degree recipients.
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women in STEM and our personal experience. We understand that
our survey data is not comprehensive and may be biased, espe-
cially given that the respondents are female scientists that over-
came the challenges. However, we believe that they are invaluable
to help us understand better the challenges and opportunities for
the recruitment and retention of Malagasy women in STEM.

CHALLENGES FACED BY MALAGASY WOMEN IN STEM
Challenges experienced by Malagasy women enrolled in STEM
studies include financial constraints (68.3%), communication gaps
between professors and students (35%), family pressure (28.3%),
political instability (26.7%), lack of female role model (21.7%), and
other minor but influencing factors such as the lack of education
among parents (5%), peer-pressure (8.33%), and culture (8.33%)
(Figure 2). The remaining 10% of these challenges were not
specified in the survey results. Many of these factors appear to be
exacerbated by Malagasy colonial history and conservative culture,
like what was highlighted by observations of Malagasy women
pursuing higher education in another study in the region of Toliara
(Skjortnes and Zachariassen 2010).

FINANCIAL CONSTRAINTS AND POLITICAL INSTABILITY. Many

families in Madagascar are poor (with at least 75% of the pop-
ulation living under $1.90 a day, World Bank 2019);, most parents
cannot afford to support their children to continue education be-
yond elementary or high school (Moreira et al. 2017). This financial
constraint is often aggravated by the prevalent political instability.
For instance, we have experienced negative impacts from the 2002
and 2009 political crises, through a delayed starting date of the
academic year and change in the schedule of national exams, both
at the university and at lower-level education. These situations ex-
tended the duration of the academic year, forcing many students in
need of more funds than expected to support their education. Be-
sides, scientific research requires adequate funding to be success-
ful, but Madagascar does not have its own national funding agency
to support its researchers; only a handful of funding opportunities
targeted to support young Malagasy scientists are available in
Madagascar (Randriamahenintsoa 2013). For example, national
public spending on education was below 4% despite the GDP in-
crease in 2003-2007 and only 13-18% of the national budget was
allocated to education (Randiamahenintsoa 2013). In the national
budget for 2021, only 0.01% of the total proposed budget is allo-
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Figure 2. The different challenges faced by Malagasy women in STEM that may
hinder their ability to pursue a career in those fields (data collated from an online
survey conducted in February 2018; N = 60 women in STEM).
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cated to higher education and scientific research, and only 4% of
this is for actual scientific research (MEFB 2021). Most of the finan-
cial support comes from foreign collaboration (Waeber et al. 2016),
and even in such circumstances, the number and the amount are
unequal among different disciplines. One obvious example is the
distribution and allocation of funds during COVID-19 times. Even
though such situations affect both genders, women tend to be
more vulnerable to the burden they may represent in their families
(Skjortnes and Zachariassen 2010, Gastineau and Ravaozanany
2011). Additionally, women at a very young age often bear the costs
of education dropout during economic shocks in middle-class
Malagasy families (Gubert and Robilliard 2008). Thus, choosing a
less expensive and less time-consuming major seems to be an ad-
equate and wise decision to promote others’ success, here, repre-
sented by the men of the family.

COMMUNICATION GAP BETWEEN PROFESSORS AND STU-

DENTS. Malagasy university students often have a passive

attitude when interacting with some educators, especially if
the latter have stronger opinions, an attitude that makes them un-
approachable. This, of course, is not always the case in Madagascar
as a few professors are more approachable and more encouraging,
supporting the success and professional development of their fe-
male students. The problematic communication type is exacer-
bated by the fact that most professors in Madagascar are men
(Hayward and Rasoanampoizina 2015), and strongly rooted cultural
attitudes venerating older men and reluctance to speak in mixed-
gender settings often prevent female students from communicat-
ing freely with professors. Interactions with students are limited to
monologues of professors lecturing during classes, as has been
common in colonial period (Duteil 2009), rather than helping and
preparing the students to become future educators or leaders. In
this scenario, it has often been considered disrespectful if students
boldly criticize seniors and express their opinions, even with valid
arguments (Rakotonanahary 2019), hence leaving a cold and un-
welcoming learning environment. This student-professor interac-
tion is additionally compromised because of the traditional
stereotyping of women in the society and their fear of appearing
stupid. The lack of warm communication between professors and
students can hinder the latter's personal development and their
acquisition of scientific knowledge and skills, as they may feel inse-
cure and lack self-esteem to undertake a career in science, which
is qualified as a tough field in Madagascar. This communication gap
could affect not only women but also men; it represents one third
of each gender in our survey. As recorded from the survey respon-
dents’ answers, among the nine male participants, three of them
identified this gap as a challenge, and among the 60 women partic-
ipants, 21 identified this gap.

This gap is not only felt at the intellectual level but also at the
age level. Following a hiring freeze in the civil service in the 1980s
and 1990s (IMF 1997), there was no recruitment and/or promaotion
of university professors from 1986 to 2006 at most of the universi-
ties in Madagascar (Gerety 2017), leading to a decrease in the num-
ber of new university professors between 2006 and 2014
(MESUPRES 2014b). This has resulted in an increasing age gap be-
tween students and professors over the years, and potentially
could have enhanced gender discrimination and eventually the
colonial behavior of the ‘old" professors towards their potential
‘successors’.
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FAMILY PRESSURES. alagasy societies hold very strong and

highly conservative views in all aspects, including the role at-
tributed to and expected from women, generally a housewife or
the doer of soft jobs, which often conflicts with the women's career
path in science (Skjortnes and Zachariassen 2010, AEFE 2012). Even
if Madagascar has advanced on gender justice by reducing gender
inequity while supporting schooling young girls up into higher edu-
cation (Gubert and Robilliard 2008, Gastineau and Ravaozanany
2011)—with almost half of university students being women
(Mama 2003), the culture belittled the strength of women. There is a
tacit expectation that women—even if well educated—are the
caregivers for the immediate and extended family (Gubert and Ro-
billiard 2008, Gastineau and Ravaozanany 2011, AEFE 2012). De-
spite a saying in Madagascar “Education is the best legacy” ("Ny
fianarana no lova tsara indrindra”), obtaining a degree and pursuing
a successful career path in a STEM field, unfortunately, remains a
synonym of sacrifice. Furthermore, while Malagasy women are ex-
pected to have children at an age deemed optimal by the family
and the society, usually in their 20s, the lack of an adequate soci-
etal system in morally and financially supporting families with
young children represents a barrier. Furthermore, having many chil-
dren is still perceived as a blessing in Madagascar. With such an
engraved mindset, junior female scientists are afraid to compro-
mise their family life. Young Malagasy women are often not at-
tracted to a scientific career, often viewed as a highly demanding
position. In fact, most women are often told that the time involved
and the responsibilities taken towards work as a scientist (supple-
mentary hours, repetitive fieldwork and travel abroad) may drive
negligence in their children’s education and emotions (Sonnert and
Holton 1995, Skjortnes and Zachariassen 2010). Consequently, the
chances for Malagasy women scientists to achieve their scientific
career goals are likely to decrease under these circumstances.

LACK OF FEMALE ROLE MODELS IN THE FIELD. Young

Malagasy women lack senior female role models in STEM. Al-
though they exist, illustrating the possibility of overcoming gender
barriers to achieve success in these fields is daunting. Students
and junior women scientists often do not have good perspectives
on the scientific activities that potential role models could show
them, such as producing new articles, getting grants, and obtaining
leadership positions. Because very few Malagasy women appear to
have a successful career in STEM (UNESCO 2016), many young
women tend to think that such fields are not for them (Blickenstaff
2005). Moreover, the fear of not having a good work-life balance is
often discouraging to young women.

LACK OF EDUCATION AMONG PARENTS. The lack of parental

education sometimes represents a critical challenge for many
Malagasy, irrespective of gender, to choose a scientific career path.
While the overall literacy rate is relatively high in Madagascar
(~71%), the older generations are more likely to be illiterate than
younger ones (UNESCO 2018), and more than 50% of the workforce
in Madagascar has no formal education (Stifel et al. 2007). The low
level of parental education has been associated with limited finan-
cial resources, limited access to health care, and poor quality of ed-
ucation of children, which is observed in many societies worldwide
(Flores et al. 1999). While this lack of parental education can affect
the opportunities and achievements for both genders, its impact
can be stronger on women when it is combined with the tradition-
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ally male-centric societal values and some anti-feminist attitude in
Madagascar (Rabenoro 2012).

Parents with minimal education levels are more likely to un-
derestimate the value of science as a tool for their children’s devel-
opment, which is in fact the foundation of several countries’
success and development (van Driel et al. 2001, Bernardes and Al-
buguergue 2003). These parents do not understand the benefits of
having well-educated children in promoting scientific and societal
values. Indeed, parents’ low education-level might be more likely to
advise their children to pursue a non-scientific/academic career in
which the returns are directly visible in a timely manner (Nguyen
2008). In contrast, investment in education and academic career
means putting money upfront for years, with no insurance of in-
creased return. In fact, potential returns are only felt within many
years after the investments, something that people living in low-in-
come countries cannot afford. This may be felt more in girls and
young women because of a stronger fear of taking risks. From this
standpoint, STEM may not be an attractive discipline for Malagasy
women when enrolling at the university level. The financial benefits
of scientific research may, depending on the field, only be applica-
ble, felt, and visible after quite a long time, as explained earlier. For
these reasons, young Malagasy women are missing the necessary
guidance and support to become a confident STEM-researcher and
scientific leader.

OTHER CHALLENGES FACED BY MALAGASY WOMEN IN STEM.

Other challenges include the lack of inclusive opportunities,
the lack of perspectives, the lack of resources and the lack of con-
nection with foreign institutions. Even though each of these listed
factors is important, it is quite difficult to assess which ones weigh
more than the others in influencing Malagasy women'’s successful
scientific career. In our view, these factors can be grouped into two
categories: internal (i.e., more personal) vs. external categories (i.e.,
with more external influence). Internal categories group both the
lack of ambition and the evidence of peer pressure. They seem to
be complementary factors halting the ambitious goal of pursuing a
career in STEM. External categories combine the absence of inclu-
sive opportunities and international connections, which could en-
hance women's scientific and academic growth. Both internal and
external factors, however, are like ‘chicken-and-eggs’, in a way that
more opportunities could increase the motivation and the ambition
of women to pursue a STEM-oriented career. On the other hand,
external funders should support more scientific activities with an
inclusive approach to attract more women to a STEM career.

INITIATIVES IMPLEMENTED TO LEVERAGE GENDER
DIVERSITY IN STEM IN MADAGASCAR

Governments and non-governmental organizations (NGOS),
private sectors, universities, and individuals have implemented
several initiatives, as detailed below, to increase and retain the en-
rollment of women in STEM fields in Madagascar. In addition, many
groups of Malagasy women have advanced into making changes
either individually or by forming networks. For example, the Associ-
ation Ikala STEM (https://www.ikalastem.org/), founded in 2016 and
run by Malagasy women has a mission to “empower the next gen-
eration of women in STEM in Madagascar” and acts upon reaching
that objective. With such initiatives, Ikala STEM has been shortlisted
among the top five global initiatives for the Nature Research
Awards for inspiring women in STEM. We further discuss the inter-
ventions, programs, and other incentives that have encouraged
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Malagasy female scientists to overcome these above-mentioned
challenges. In the discussion, we provide arguments based on our
own experience and our personal involvement in these initiatives.
We additionally include the supporting responses from the 60 sur-
veyed women in STEM, as presented in Figure 3.

NETWORKING. Collaboration with peers and sharing of know-

ledge constitute important pillars for advancing science. Evi-
dence-based methods are used worldwide to promote ethics and
learning in science, as well as to involve future scientists in it. Net-
working can also expand one's access to the crucial role models
that are lacking in their own community. Increasing the numbers of
female models known in different areas of research is favorable to
inspire and raise the participation of young female scientists (Ibarra
1993, Breda et al. 2020). Among the benefits from belonging to a
network is the confidence to share knowledge and the sense of
STEM identity, both can affect achievements and increase interests
(Wiest 2014, Seyranian et al. 2018). Malagasy women are keen to
step forward with the raising of a new generation of scientists that
are ready to improve the participation of women in science.

INTERVENTIONS OF NGOS AND PRIVATE ORGANIZATIONS.

Several NGOs and different associations (all termed ‘organiza-
tion" in this paper), either at national or international levels, have
been contributing to empowering Malagasy women in science, by
enhancing their ability to develop themselves in the field of science
and offering them the possibility to get assistance from other sci-
entists to improve on their scientific skills. At the national levels,
these come in the form of funding Malagasy female student re-
searchers to address the challenge of financial constraints (e.g.,
Small Grants provided by Malagasy women-run Ikala STEM: https://
www.ikalastem.org/news-room/categories/small-grants), providing
professional development and capacity building opportunities (e.g.,
Django Girls’ coding initiative: https://djangogirls.org/antananarivo/)
and offering mentorship to female students (e.g. Ikala STEM's men-
toring program: https://www.ikalastem.org/news-room/categories/
mentoring). Several organizations have implemented different sci-
entific projects involving Malagasy women (e.g., Association Vaha-
tra, Madagasikara Voakajy, and GERP), in which Malagasy female
scientists are not only involved in research but also supervise and
guide other young women in their scientific studies. At the interna-
tional level, several organizations have taken initiatives to support
female scientists from developing countries to pursue academic
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25%
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28.33%

Figure 3. The different initiatives undertaken by Malagasy women in STEM during
their STEM-academic milestones (data collated from an online survey conducted in
February 2018; N = 60 women in STEM).
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studies at reputed host institutions, e.g., the Schlumberger Founda-
tion Faculty for the Future has supported at least five Malagasy
women so far in their academic field of studies, many of whom are
leaders in their field. Other institutions are specialized in solely sup-
porting young scientists from the developing world, such as The
World Academy of Sciences (TWAS; twas.org) and the AuthorAid
program, which offers several training curricula to enhance the
academic capabilities of young scientists from developing coun-
tries.

Besides these, what is more attractive and inspiring is when
Malagasy women are actively participating in any relevant scientific
organization. They become role models for young girls, thus reduc-
ing the ‘lack of Malagasy role models’ that we have identified as a
challenge. From such active participation, young female scientists
can gain experiences, enhance their learning skills, and expand
their knowledge. The exchange of practical advice among members
of the scientific committees within the organization as well is also
beneficial. With all these positive benefits from being active in
STEM-related activities, encouraging and motivating Malagasy
women to get themselves active in different science-oriented orga-
nizations can also be relevant to improve their scientific skills. Pro-
moting the success of these role models can also inspire young
women to pursue a career in STEM.

More inclusive opportunities should also be put forward. Spe-
cific opportunities for women to help them build a career and limit
their excellence in their careers. Such opportunities are perceived
among Malagasy society as a ‘personal kick-off’, without which
women cannot succeed (Astuti and Bloch 2015), especially when
they are given a quota. Even the granted women would feel trou-
bled when confronted with such a situation, belittle themselves as
incompetent, and become unconfident, which would discourage
them to excel and step up their careers. Organizations should thus
offer an equal number and consideration to men and women in-
stead of just placing women in a position over a demanded quota.
For example, applying for a position or funding open to both gen-
ders could increase women'’s competitiveness, and add to their ac-
quired competencies to overcome other general issues and
challenges on top of gender inequality.

PARTICIPATION IN TRAINING OPPORTUNITIES. Intellectual ex-

change platforms such as workshops, conferences, and semi-
nars provide many opportunities for learning, gaining new experi-
ences, and growing a professional network. For women in science,
participating in such platforms is a great opportunity to learn to
communicate their own work to other participants, and share their
interests. More importantly, since workshops are considered as ed-
ucational opportunities, participating in them increases levels of
networking. Meeting people with the same field of interest may
provide different advice to improve their own skills. For Malagasy
women, scientific workshops are relevant to improve their commu-
nication skills (especially oral communication) not only via network-
ing but also via the presentation of their own work in an open and
comfortable environment. In this way, they learn to raise their voice
and share their own work with other experts with confidence. Due
to cultural norms, Malagasy women are often expected to refrain
from being vocal (Ramamonjisoa 1993, Razafindratsima and Dun-
ham 2015). Thus, having a platform where they are encouraged to
speak up is particularly important. Attending workshops allows
them to strengthen their scientific skills but also gives them inten-
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sive knowledge on a specific theme via presentations and discus-
sions.

Apart from these above-mentioned benefits, being the orga-
nizer of scientific workshops is also important for Malagasy women
in science. They learn not only to plan different scientific programs
but, most importantly, they can professionally develop and confi-
dently shape their scientific expertise. Attending or organizing edu-
cational platforms, therefore, plays an important role for Malagasy
women in the field of science as they have a lot to offer but also
learn many new things.

VOLUNTEERING. Based on the survey data and our own expe-

rience, volunteering is an important tool for Malagasy scien-
tists’ personal growth. The existence of movements promoting
young women such as supporting their integration in Information
Technology (Women in Tech Madagascar. http://pointgg.com/
women-in-tech-madagascar/), providing mentoring (lkala STEM
mentoring program) and bringing them to participate in activities
that allow them to interact and learn about STEM is a promising
start. This early education awareness brings about change in the
perception of science.

LOOKING FORWARD

One cannot deny the many challenges that prevent women in
Madagascar from pursuing a career in STEM, but there is also room
for opportunities to improve the recruitment and retention of
women in the STEM workforce. Even though Malagasy girls dream
of becoming ‘a scientist” at a young age, that dream vanishes when
life becomes difficult and requires more responsibilities, hence the
‘leaky pipeline’ that needs to be fixed. Initiatives have been taken
and have been successful to encourage Malagasy women
participation in science, but given that the current percentage of
female scientists is still lower than the percentage of male
scientists, we need to (1) enhance the initiatives that are already
successful to keep them in the STEM workforce, (2) develop some
initiatives that can help break gaps between students and
professors (e.g., via mentoring and training dedicated to addressing
specific issues) for mutual benefit, (3) establish some funding
bodies/agencies to provide partial or full support to promising
students in need, and (4) enhance science education as a tool for
development in Madagascar. Additionally, there is a need to better
inform parents and the community about the benefits of involving
girls in STEM. More importantly, we need to promote the success of
Malagasy women scientists to inspire girls because science is not
only the art of conveying what is important in gathering data and
defining a new trend of evolution but also it is the art of conveying
oneself to be a role model and a leader in one’s field so a change
can be initiated.
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