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ABSTRACT
Women remain underrepresented in science, technology, engineering, and mathematics (STEM) 
education and careers, yet province-level evidence in Nepal is limited. This study examines 
women’s participation in STEM in Gandaki Province and explores the barriers influencing 
their entry, retention, and progression. An explanatory sequential mixed-methods design was 
employed, combining institutional data from 20 STEM academic institutions with purposively 
selected key informant interviews (n = 10) involving experienced STEM faculty. Quantitative 
findings indicate substantial variation in female participation across disciplines, with higher 
representation in health-related fields and lower representation in technical and field-based 
disciplines. Qualitative findings reveal that, despite increasing enrolment, women continue 
to face structural barriers, including financial and geographic constraints, gender stereotypes, 
workplace bias, and the dual burden of professional and household responsibilities. These 
factors limit not only entry into STEM fields but also long-term retention and career progression. 
These findings highlight persistent discipline-specific inequalities and underscore the need for 
targeted, gender-responsive interventions that support not only access but also retention and 
advancement of women across the STEM pipeline.
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INTRODUCTION
Women have historically been underrepresented in science, technology, engineering, and 
mathematics (STEM) education and employment (Landivar, 2013; Varma, 2022). Globally, only 
30% of STEM students in higher education are women (UNESCO, 2017), and women constitute 
less than a third (29.3%) of the scientific research and development workforce (Catalyst, 2020; 
Varma, 2022). The gap is even more visible in senior decision-making roles: women account 
for only 3% of chief executive officers (CEOs) and 20% of chief financial officers (CFOs) in 
technology industries worldwide (Catalyst, 2020; Varma, 2022). This persistent imbalance is 
not only an equity concern but also reflects structural inefficiencies in the full utilization of 
human capital within STEM systems. STEM organizations with homogeneous workforces risk 
missing creative ideas and may be less effective in diverse, rapidly changing environments 
(Pearson et al., 2015). Expanding women's access to STEM education and careers has therefore 
been framed as a way to make full use of the available pool of potential innovators while 
strengthening fairness and social justice (Pearson et al., 2015).
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Evidence also shows that gender disparities are not uniform across STEM fields and educational 
levels. In vocational education and training (VET) STEM, female students accounted for 25% 
in 2010, and women represented 44% of STEM majors in higher education, compared to 56% 
across all fields (Marginson et al., 2013). When health sciences and nursing are excluded, 
the imbalance becomes more pronounced; for example, in 2010, female students comprised 
14% of engineering students and 15% of information technology students (Marginson et al., 
2013). Even at advanced levels, participation does not necessarily translate into parity: in 2008, 
women received 37% of all STEM PhD degrees (including health), while gender-based income 
inequalities remain a serious concern (Marginson et al., 2013). These patterns suggest that 
the "pipeline" is shaped by discipline-specific norms, access to opportunities, and workplace 
structures, not simply by overall educational participation.

In Nepal, the problem of unequal participation in STEM intersects with broader trends in 
education and social norms. A study on science and technology (S&T) in Nepal reported an 
overall decline in student enrolment in S&T courses, with a similar decline among female 
students (Dhamala et al., 2021). The barriers affecting girls and women begin early and 
can accumulate over time. Socialization processes in families and educational settings may 
reinforce gender-stereotyped roles for girls, shaping which subjects they consider "appropriate," 
the careers they become interested in, and the confidence they bring to higher education and 
professional life (Mim, 2019). In Nepal, this is reflected in patterns of aspiration: many young 
females show interest in mathematics and science during elementary and secondary education, 
but this interest sharply decreases as they reach high school. Access to relevant skills is also 
limited; a Nepal Telecommunication Authority survey reported that only 12% of girls and 
women have e-skills in STEM subjects. Such findings align with patriarchal social norms that 
can promote beliefs such as "technology is not for women," discouraging sustained engagement 
and limiting pathways into STEM learning and work (Varma, 2022).

Within Gandaki Province, the need for systematic, local evidence became especially clear during 
an interaction program held at the Provincial Policy Planning Commission on 11 February 
2023, which involved female academics, researchers, and policymakers and was structured 
around the theme "Women and girls in STEM." The program reviewed the current situation 
of women and girls in STEM in Nepal, discussed policies and programs that promote access 
and participation, identified barriers to entering STEM, and considered strategies to increase 
the diversity of women in STEM. A central conclusion from this discussion was the lack of 
reliable, province-level data on actual female student enrolment and women's participation in 
STEM subjects in Gandaki Province, a finding that directly informed the conceptualization of 
the present study.

Despite increasing attention to gender disparities in STEM, most studies in Nepal have focused 
on national-level patterns, with limited attention to subnational or provincial dynamics. This 
limits understanding of how institutional, geographic, and socio-cultural factors interact at the 
local level to shape women’s participation across STEM disciplines. This study is guided by the 
concept of the ‘STEM pipeline,’ which emphasizes how participation is shaped by cumulative 
transitions across education and employment, and how barriers at different stages influence 
long-term outcomes. Accordingly, this study was designed to assess the status of women’s 
participation in STEM fields in Gandaki Province, Nepal, and to explore the structural and socio-
cultural barriers influencing their entry, retention, and progression. The study addresses two key 
research questions: (1) What is the status of women’s participation across STEM disciplines in 
Gandaki Province? and (2) What barriers influence women’s participation and career progression 
in STEM fields? To address the study questions with both breadth and depth, a mixed-methods 
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approach was used to integrate institutional records with stakeholder perspectives. This 
integrated approach provides province-level evidence on women’s participation in STEM and 
enables a more nuanced understanding of the structural and socio-cultural factors shaping their 
trajectories.

RESEARCH METHODS
Study design and setting
This study employed an explanatory sequential mixed-methods design, in which quantitative 
data collection and analysis were followed by qualitative inquiry to further explain and 
contextualize the findings. A comprehensive list of STEM academic institutions in Gandaki 
Province was compiled, and all institutions offering bachelor’s- and master’s-level programs 
were approached. Participation was based on institutional willingness to provide data.

Data collection
Quantitative data were collected from academic institutions in Gandaki Province across 
seven STEM disciplines: agriculture, allied health sciences, engineering, forestry, information 
technology, medicine, and nursing. Two types of institutional information were compiled: (i) the 
total number of faculty members (male and female) currently working in STEM disciplines and 
(ii) the total number of male and female students enrolled in STEM subjects over five academic 
years (2075 BS to 2079 BS). The inclusion of approximately 20 institutions was intended to 
capture the majority of STEM program providers in the province and ensure representation 
across disciplines. Institutional approval for data collection was obtained, and participation 
was voluntary; institutions that did not provide the requested information were excluded. The 
Gandaki Province Academy of Science and Technology (GPAST) contacted institutions via 
formal letters, shared a structured data-collection format via official email, and obtained data 
from institutional responses. 

Qualitative data collection followed the initial quantitative analysis, and findings from the 
quantitative phase informed the qualitative inquiry. Key informant interviews were conducted 
with 10 experts using purposive sampling, based on their experience, disciplinary representation, 
and involvement in STEM education and professional practice. The sample size was considered 
sufficient to capture diverse perspectives across disciplines while allowing in-depth qualitative 
exploration. Female faculty members from academic institutions in Gandaki Province with at 
least one year of experience in STEM fields were eligible for inclusion, and participation was 
voluntary. An interview guideline was developed around themes related to perceived barriers 
to entering STEM fields. Before interviews, both verbal and written informed consent were 
obtained. Participants were informed of their right to withdraw at any stage, and all responses 
were anonymized to ensure confidentiality. A trained public health researcher conducted all 
interviews. Audio recordings and field notes were transcribed and translated into English for 
analysis.

The study included approximately 20 academic institutions, faculty data (n = 675), and student 
enrolment records over five academic years (n = 8,348), which were analyzed descriptively. 
The qualitative phase involved the purposive selection of participants, interviews, thematic 
coding, and the integration of qualitative and quantitative findings to support interpretation and 
conclusions. To enhance qualitative rigor, triangulation was applied by comparing qualitative 
insights with quantitative findings, and thematic consistency was strengthened through repeated 
reading, coding, and review of interview transcripts.
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Data management and analysis
Quantitative data were checked for completeness and accuracy before being entered into 
SPSS (version 26) for analysis. Descriptive statistics were generated and presented using 
percentages, tables, and graphical representations prepared in Microsoft Excel. For qualitative 
data, transcripts were analyzed using thematic analysis. Texts were read repeatedly to identify 
patterns, and codes were organized into themes and categories. Findings were structured into 
three major areas: (i) context and situation, (ii) barriers and challenges, and (iii) strategies and 
recommendations. Integration of quantitative and qualitative findings was conducted to provide 
a comprehensive interpretation of the results.

Inclusion, exclusion, and study limitations
The study included STEM institutions in Gandaki Province that agreed to participate, excluding 
those that did not provide data. A key limitation is that quantitative results depend on institutional 
reporting, and some institutions provided incomplete data. Additionally, the zero enrolment 
value for medicine in the academic year 2078 BS was excluded due to delayed enrolment 
during the COVID-19 period.

RESULTS
Quantitative results
A total of 675 faculty members were recorded across seven STEM disciplines in Gandaki 
Province. Faculty distribution was concentrated in Allied Health Sciences, Engineering, and 
Information Technology, whereas Agriculture and Nursing accounted for comparatively smaller 
shares. Female faculty representation varied across disciplines, with higher representation in 
Nursing and Agriculture, moderate representation in Information Technology and Engineering, 
and lower representation in Medicine, Allied Health Sciences, and Forestry (Table 1).

Table 1.	 Faculty distribution and female representation by STEM discipline in Gandaki 
Province, academic year 2079 BS (n = 675)

STEM Discipline Total Faculty Female Faculty Female (%)
Agriculture 27 24 88.89
Allied Health Sciences (AHS) 167 40 23.96
Engineering 148 60 40.55
Forestry 69 15 21.74
Information Technology 124 71 57.26
Medicine 95 29 30.53
Nursing 45 44 97.78
Total 675 — —

Over the five academic years, total enrolment in STEM programs fluctuated, with the highest 
in 2076 BS and the lowest in 2079 BS (Table 2). The relative contribution of disciplines varied 
across years. Allied Health Sciences and Information Technology accounted for substantial 
shares across multiple years, whereas Engineering accounted for the largest share in 2078 BS 
and 2079. Medicine enrolment was recorded as NA in 2078 BS due to delayed enrolment during 
the COVID-19 period.



282

Gender Disparities in STEM Pipeline, Nepal

Journal of Agriculture and Forestry University 2026, 7(1): 278-287

Table 2.	 Discipline-wise distribution of student enrolment in STEM programs in Gandaki 
Province, 2075–2079 BS

Year Total Agriculture 
(%)

AHS 
(%)

Engineering 
(%)

Forestry 
(%)

IT (%) Medicine 
(%)

Nursing 
(%)

2075 1725 8.69 25.44 24.00 6.38 21.85 5.73 7.88
2076 1896 8.18 26.37 24.78 7.91 20.93 5.27 6.54
2077 1548 9.10 24.94 16.14 11.04 28.94 6.45 3.30
2078 1660 8.98 27.46 34.09 7.89 18.37 NA 3.19
2079 1483 10.46 24.20 28.65 5.39 21.64 6.74 2.89

Female enrolment shares varied by discipline and academic year (Fig. 1). Nursing consistently 
recorded the highest female participation throughout the study period. Agriculture and Forestry 
showed relatively higher female participation in several years, whereas Engineering showed 
comparatively lower participation across most years. Information Technology and Allied Health 
Sciences showed variation in female enrolment over time.

Fig. 1.	Female enrolment share (%) by STEM discipline and academic year in Gandaki 
Province, 2075–2079 BS.

Note: The zero value for Medicine in 2078 BS reflects delayed enrolment during the COVID-19 period, as reported 
by participating institutions.

Qualitative analysis
Participation of women in STEM
Qualitative findings indicate that women’s participation in STEM education has increased over 
time, although gaps remain in workforce participation and continuity. Participants reported 
rising female enrolment across several disciplines, particularly in health-related fields, and, in 
some cases, described a shift toward near-gender parity in classrooms.
“About one decade ago, there was only one girl among 40 students. Now, the ratio is close to 
50–50.” (Participant, Engineering)
Participants also reported changes in educational culture, including increased awareness of 
gender equality, delayed marriage, and growing acceptance of women’s professional roles. Some 
participants noted that increases in female enrolment coincided with declining male enrolment 
in certain fields. Participants also reported that women’s participation in STEM careers remains 
limited despite improvements in enrolment.



283

Gender Disparities in STEM Pipeline, Nepal

Journal of Agriculture and Forestry University 2026, 7(1): 278-287

“Female participation is higher than before, but still not at a satisfactory level.” (Participant, 
Agriculture)
Participants further emphasized challenges related to continuity in STEM fields, particularly 
regarding workplace demands and gender roles.

Table 3.	 Summary of themes on women’s participation in STEM
Theme Key Findings
Increasing enrolment Female enrolment rising across disciplines, especially in 

health sciences
Changing education culture Greater awareness, gender equality, delayed marriage
Declining male enrolment Some fields show reduced male participation
Limited workforce participation Women underrepresented in STEM jobs
Continuity challenges Retention and career progression remain key issues

Perceived barriers and opportunities
Participants identified multiple barriers affecting women’s participation in STEM, including 
financial, geographic, and socio-cultural constraints. Limited access to STEM education was 
reported for women from rural and low-income backgrounds. Gender stereotypes were also 
frequently reported, particularly perceptions that certain STEM fields are more suitable for 
men.
“Even now, people think fields like engineering or forestry are not for women.”
Participants described expectations related to household responsibilities, including the need to 
balance professional and domestic roles.
“We have to manage both household work and professional responsibilities at the same time.”
Participants also reported missing professional opportunities due to childcare and family 
obligations. Workplace-related concerns were also noted, including recognition and participation 
in professional activities. Some participants reported equal treatment within institutions, while 
others described differences in experience. Participants also identified several opportunities and 
strategies to improve women’s participation in STEM. These included increased awareness, 
mentorship, early exposure to STEM education, and supportive family and institutional 
environments. Government support mechanisms, including quotas and scholarships, were also 
mentioned.

Table 4.	 Key barriers affecting women’s participation in STEM
Theme Key Barriers
Accessibility constraints Financial, geographic, and institutional access limitations
Gender stereotypes Perceptions of STEM as male-dominated
Household responsibilities Double burden of family and professional work
Missed opportunities Limited participation in training, leadership, and research
Workplace bias Recognition gaps and subtle discrimination
Mixed institutional experience Some report equality, others perceive bias

Strategies to improve participation
Participants proposed several strategies to improve women’s participation in STEM. Key 
recommendations included increasing career awareness, mentorship, and early exposure 
to STEM fields at the school level. Participants emphasized the role of family support and 
encouragement in shaping educational and career choices. Government support mechanisms, 
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including quotas, scholarships, and policy interventions, were also identified as important 
strategies. Participants also highlighted the need for supportive institutional environments, 
including equal opportunities, training, and professional development. Participants further 
emphasized the importance of female role models and mentorship networks to encourage girls 
and women to pursue STEM education and careers.

Table 5.	 Strategies to promote women’s participation in STEM
Theme Key Strategies
Awareness and mentoring Career guidance and role models
Policy support Quotas, scholarships, institutional policies
Family support Encouragement and resource support
School-level intervention Early exposure and inclusion
Female mentorship Role models and networks
Workplace empowerment Leadership opportunities and equal treatment

DISCUSSION
This study provides province-level evidence on women’s participation in STEM in Gandaki 
Province, integrating institutional data on student enrolment (2075–2079 BS) and faculty 
composition (2079 BS) with qualitative insights on barriers and enabling conditions. The 
findings point to two interrelated conclusions: women’s participation is increasing in selected 
contexts, but remains highly uneven across disciplines and constrained by structural and socio-
cultural barriers that affect not only entry but also continuation and progression.

A central finding of this study is that aggregate measures of female participation obscure 
substantial variation across disciplines. Faculty data show very high female representation in 
nursing and agriculture, moderate representation in information technology and engineering, 
and comparatively low representation in forestry, allied health sciences, and medicine. This 
uneven distribution reflects broader patterns reported in the literature, in which gender disparities 
vary significantly across STEM fields and are shaped by disciplinary cultures, stereotypes, and 
perceptions of belonging (Cheryan et al., 2017).

Student enrolment varied across the five academic years, with fluctuations in total enrolment 
and shifting discipline-wise distributions. These changes indicate that participation patterns 
evolve within dynamic institutional and social contexts, rather than following a stable trajectory. 
The observed variation in female enrolment shares across years, particularly the decline in 
engineering after initially high representation, suggests that short-term trends may not accurately 
reflect long-term patterns of participation. This reinforces the importance of examining multi-
year trends, as recommended in international research highlighting the influence of social and 
environmental factors on women’s participation trajectories (Hill et al., 2010).

Qualitative findings provide important context for understanding these patterns. Participants 
consistently reported increasing female enrolment, particularly in health-related disciplines, 
and in some cases, movement toward gender parity in classrooms. These trends reflect broader 
shifts in educational access, awareness, and societal acceptance of women’s participation in 
higher education (UNESCO, 2017; Varma, 2022). However, participants clearly distinguished 
between enrolment and sustained participation, emphasizing that increased access to education 
does not necessarily translate into long-term engagement in STEM careers. This aligns with 
the “leaky pipeline” framework, which suggests that women exit STEM pathways at multiple 
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stages due to interacting structural, institutional, and socio-cultural constraints (Blickenstaff, 
2005).

An important concern raised by participants is that rising female proportions in some cohorts 
may partly reflect declining male enrolment rather than substantial absolute increases in female 
participation. This highlights the need to interpret gender representation using both proportional 
and absolute measures, disaggregated by discipline, to avoid misleading conclusions about 
progress.

The study identifies three broad categories of barriers influencing women’s participation in 
STEM. First, access-related constraints, including financial limitations, geographic barriers, 
and limited information, continue to restrict opportunities for girls and women, particularly 
those from rural and low-income backgrounds. These findings are consistent with evidence 
that participation is shaped by structural opportunity conditions rather than individual ability 
alone (UNESCO, 2017). Second, gender stereotypes and perceptions of “fit” remain influential. 
Participants reported persistent beliefs that certain STEM fields, particularly those involving 
physical work or technical complexity, are not suitable for women. Such perceptions are known 
to reduce interest and sense of belonging in male-dominated fields (Master et al., 2016; Cheryan 
et al., 2017). Third, time constraints, workplace environments, and barriers to progression 
significantly affect women’s ability to sustain participation. The dual burden of professional 
responsibilities and household roles limits time available for research, training, and career 
advancement. These constraints help explain why increases in enrolment do not necessarily 
translate into proportional representation in faculty or leadership positions.

Participants also described subtle forms of workplace bias, including limited recognition and 
exclusion in formal settings. This aligns with broader evidence showing that workplace climate 
and institutional culture influence retention and advancement in STEM fields (Academies 
of Sciences, Engineering, and Medicine, 2018). Although not all participants reported direct 
discrimination, the infrequent reporting should not be interpreted as the absence of bias, 
particularly in small qualitative samples.

Taken together, these findings suggest that interventions must be discipline-specific and 
address both entry and progression within the STEM pipeline. In disciplines with low female 
representation, such as engineering and forestry, targeted strategies including mentoring, 
transparent promotion systems, and supportive workplace structures may be necessary. In fields 
where stereotypes shape entry, interventions that promote early exposure, reduce stereotypical 
cues, and strengthen a sense of belonging may be particularly effective (Master et al., 2016; 
Cheryan et al., 2017). These findings are consistent with Nepal-specific evidence documenting 
historically low female participation in engineering education and professional registration 
(WISE Nepal, 2014).

CONCLUSION
This study examined women’s participation in STEM fields and the barriers influencing their 
engagement in Gandaki Province, Nepal. The findings indicate that although female participation 
has increased over time, significant inequalities persist across disciplines and along the 
education-to-career pathway. Participation remains higher in selected fields, particularly health-
related disciplines, while technical and field-based areas continue to be underrepresented. The 
study further shows that increased enrolment alone does not ensure sustained participation, as 
women continue to face structural and socio-cultural barriers, including financial constraints, 
gender stereotypes, workplace bias, and the dual burden of professional and household 
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responsibilities. These challenges affect not only entry into STEM fields but also retention 
and career progression. Addressing these issues requires targeted, multi-level interventions 
that support both access and long-term engagement in STEM. Strengthening early exposure, 
mentorship, supportive institutional environments, and gender-responsive policies can help 
improve women’s participation, retention, and advancement across the STEM pipeline in 
Gandaki Province.
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