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Abstract

Karnataka, Tamil Nadu, Maharashtra, Himachal Pradesh, and Bihar are the states in India that this study
focuses on to investigate the contributions and leadership roles of women in STI. There has been great strides in
education and workforce engagement, but women still don't make up nearly enough of the STEM ecosystem's
upper echelons or in positions of high-impact research. Examining women's leadership positions, participation
rates, and contributions to innovation and research productivity are the primary goals of the study. The study
will use primary and secondary sources to provide a descriptive and comparative analysis. Women in academia,
research, and the workforce are surveyed using structured questionnaires to gather primary data, while official
documents and scholarly journals are used to compile secondary data. Analyses are conducted using statistical
methods including ANOVA, standard deviation, and mean. Predicted results include geographical inequalities,
important hurdles including sexism and a lack of institutional backing, and the beneficial effect of leadership
positions on study results. Improving women's agency in sexual and reproductive health (STI) requires
legislative interventions, inclusive institutional frameworks, and capacity-building programs, according to the
study. In addition to offering practical suggestions to enhance women's role in driving innovation in India, it
adds to the current literature by offering a multi-state comparative viewpoint.
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I Introduction

Today, STI (science, technology, innovation) play a pivotal role in determining a country's economic
growth, sustainable development, and worldwide competitiveness. To tackle difficult issues like climate change,
healthcare, digital transformation, and industrial development, nations throughout the globe are pouring more
and more money into scientific research, technical developments, and innovation ecosystems. In this setting,
human capital is paramount, and to promote innovation, increase output, and guarantee fair development, it is
necessary to incorporate many viewpoints, especially those of women. Women are still under-represented in
STEM professions, particularly in positions of leadership and decision-making, even though gender equality is
being acknowledged as a key development goal.

There has been a slow but steady uptick in women's representation in STEM fields throughout the last
few decades. Women make up a sizable percentage of science-related degree holders across the world, but their
numbers start to dwindle as they advance in their careers. This issue, which is sometimes referred to as the
"leaky pipeline," brings attention to the structural obstacles that prevent women from advancing in scientific
fields. Many women leave research and leadership roles because they are unable to overcome obstacles such as
gender prejudice, cultural expectations, an imbalance between work and life, a lack of mentors, and inadequate
financing possibilities. Thus, innovation production and socio-economic growth are both impacted by the
underutilisation of a huge proportion of the population's potential.

There are conflicting interpretations of the situation in the Indian setting. Enrolment in STEM courses
has grown in India, a country that has made great strides in empowering women through education. A growing
number of women are making significant contributions to the advancement of knowledge in fields such as
engineering, healthcare, biotechnology, and information technology. "Women Scientists Scheme (WOS),"
"KIRAN (Knowledge Involvement in Research Advancement through Nurturing),” and "STEMM (Science,
Technology, Engineering, Mathematics, and Medicine) programs" are some of the government initiatives that
aim to increase the number of women conducting scientific research. In spite of all these initiatives, there is still
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an alarming lack of female representation in positions of power in academia, research, and businesses that thrive
on innovation.

Research productivity, institutional growth, and innovation results are all impacted by leadership in the
scientific and technological fields. Women in leadership positions have the potential to greatly improve
organisational performance due to their fresh viewpoints, collaborative methods, and inclusive decision-making
styles. Their leadership positions not only improve governance and innovation, but they also motivate more
women to pursue careers in science and research. Lack of networking opportunities, gender preconceptions, and
institutionalised inequality are just a few of the obstacles that women face on the road to leadership. Because of
these obstacles, women are less likely to be able to advance in their careers and make significant contributions
to the innovation ecosystem.

Diversity and inclusion are essential to the innovation process since it is dynamic and multi-
dimensional. More holistic and socially relevant solutions may be developed when women are actively involved
in innovation systems. There is evidence that shows how problem-solving skills, creativity, and team
performance are all boosted when women are involved in R&D. When it comes to healthcare, education, and
social development, among other areas, gender-inclusive innovation is crucial for meeting the demands of
various populations. Hence, it is crucial for national growth and equity to encourage women to participate in
STI. Encroachment of gender inequality in STEM fields is exacerbated by India's culturally and
socioeconomically varied society. The educational possibilities, career prospects, and research infrastructure
that women have are greatly impacted by regional inequities. With strong industrial bases, research institutes,
and policy frameworks, states like Karnataka, Tamil Nadu, and Maharashtra boast reasonably advanced
innovation ecosystems. Women are more likely to work in STEM professions in these states, and they also have
greater chances for women to grow in their careers. But places like Himachal Pradesh and Bihar deal with issues
including inadequate infrastructure, social and cultural obstacles, and a lack of research opportunities, all of
which can impede women's advancement in STEM fields. The significance of geographical variables in
determining gender dynamics can be better understood by comparing women's involvement in ST across states.
As a result, it's easier to spot problem regions, policy gaps, and promising solutions. To better encourage
women's leadership and research contributions, it is helpful to understand the differences in institutional support,
resource availability, and socio-cultural impacts. In addition to helping with the creation of inclusive innovation
ecosystems nationwide, this kind of study may add to evidence-based policies. The success and influence of STI
research is another important reason why women should become involved. Disparities continue to exist in
authorship, citation impact, and funding access, even while women are making greater contributions to
academic publications and research initiatives. When it comes to directing large-scale projects, publishing in
high-impact journals, and getting research funds, studies reveal that women researchers frequently encounter
obstacles. Both the individual's professional success and the collective contribution of women to scientific
advancement are hindered by these discrepancies. In order to tackle these difficulties head-on, we need to
implement mentoring programs, secure financial backing, and alter our institutions to promote gender parity.

It is impossible to ignore the significance of institutional backing and governmental initiatives in this
regard. Creating an enabling environment for women in STEM is a shared responsibility of educational
institutions, research organisations, and government entities. Increased female involvement and retention in
STEM fields can be achieved by policies that encourage work-life balance, flexible scheduling, and gender
equality. Furthermore, programs that focus on enhancing abilities, providing leadership training, and creating
networking opportunities might enable women to assume leadership positions and make more impactful
contributions to innovation systems.

Additionally, women's job choices and advancement in STEM professions are significantly influenced
by social and cultural issues. When it comes to education and work, women are typically swayed by traditional
gender roles, cultural expectations, and family obligations. Many women face obstacles to their careers and
stagnant advancement chances because society expects them to put household duties ahead of their professional
goals. A change in cultural norms and the advocacy for gender-sensitive legislation that help women advance in
their careers are necessary to overcome these obstacles. Changing attitudes and promoting more women's
involvement in STEM fields may be achieved through educational changes, community engagement, and
awareness campaigns.

Women in STEM fields now have more chances than ever before because to the digital revolution and
lightning-fast technological advancements. Many new job opportunities have arisen as a result of the rapid
development of industries like renewable energy, data science, biotechnology, and artificial intelligence.
Working from home and other digital platforms have also helped women juggle their personal and professional
lives more easily. Nevertheless, there are still major obstacles, especially in rural and impoverished areas,
caused by the digital divide and uneven access to technology. It is critical to close this gender gap so that
women from all walks of life may take advantage of the opportunities presented by the internet economy.
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With a focus on leadership and research contributions, this study examines the role of women in
science, technology, and innovation throughout selected Indian states, including Karnataka, Tamil Nadu,
Maharashtra, Himachal Pradesh, and Bihar. The purpose of this study is to examine the role of women in
research, the obstacles they face, and the effect that leadership has on creativity and production by using a multi-
state comparative method. By choosing these states, we are able to conduct a thorough examination of regional
variances in India's socio-economic and cultural milieu.

The study's ability to add to scholarly literature and policymaking makes it significant. The study can
aid in fostering gender equality in STEM fields by offering empirical information on women's participation in
these fields, which can then be used to identify gaps and recommend measures. In order to improve women's
research contributions and innovation skills, it is important to have strong leadership and institutional support.
This study's findings can help politicians, schools, and research organisations boost women in STEM fields
through focused initiatives.

To sum up, realising sustainable development and cultivating a knowledge-based economy depend on
women's participation in STEM fields. There has been some success in getting more women to work in STEM
fields, but there is still a long way to go before we see more gender parity in leadership roles, higher research
output, and equal opportunity for all. Everyone from lawmakers to institutions to society at large must work
together to solve these problems. Women may be empowered to reach their full potential and lead innovation
for a brighter future if we work toward gender parity and provide them with supportive environments. In order
to help achieve this goal, this study will examine the role of women in sexual and reproductive health (STI) in
India and provide suggestions on how to increase their involvement and influence in this area.

Il.  Review of Literature

There has been a significant amount of discussion in the academic literature on the participation of
women in the fields of science, technology, engineering, and mathematics (STEM), with an increasing emphasis
on the role that women play in leadership and innovation. Existing research sheds insight on both the progress
that has been made and the ongoing difficulties that still exist in the pursuit of gender equality in the scientific
and technological fields.

Rossiter (1993), As part of her foundational work on women scientists, she brought attention to the
historical marginalisation of women in the scientific community and presented the idea of the "Matilda Effect,"
which describes the phenomenon in which women's contributions are frequently overlooked. By bringing
attention to the structural prejudices that continue to impact women's visibility and acknowledgement in
research, this seminal study laid the groundwork for future research.

UNESCO (2017) There is a large gender disparity in the research field, as evidenced by the fact that
women make up fewer than thirty percent of the workforce worldwide. The survey emphasised the fact that
although there has been an increase in the number of women enrolling in STEM education, there are still hurdles
that prevent them from transitioning into research professions and leadership roles. These barriers are both
structural and cultural in nature.

Shen (2013) women are less likely to hold top posts or lead significant research projects, according to
the findings of an investigation of gender imbalance in scientific research. According to the findings of the
study, this difference can be related to restricted access to financing, mentoring, and professional networks, all
of which are necessities for career growth in the scientific field.

In the Indian context, Gupta and Sharma (2018) found that although women make up a sizeable
number of the science graduates, their representation in higher academic and research roles is much lower. This
was discovered through an analysis of women's engagement in STEM disciplines. According to the findings of
the study, social expectations and problems with maintaining a healthy work-life balance are important obstacles
for women who are interested in pursuing long-term careers in research.

Das and Mishra (2020) focused on the role that institutional assistance plays in increasing the number
of women who participate in innovation development. According to the findings of their study, organisations
that have policies that are inclusive of both genders, mentoring programs, and flexible work settings have a
tendency to have greater rates of employee retention and productivity among female researchers.

NASSCOM (2019) not only brought attention to the increasing number of women working in India's
technology sector, but also brought attention to the fact that women are under-represented in positions of
authority. In order to close this gap, the research emphasised the importance of leadership development
programs and inclusive environments in the workplace.

Kumar and Sundar (2021) a comparative research was carried out throughout the states of India, and
the results revealed considerable regional differences in the participation of women in STEM fields. States that
have superior educational infrastructure and industrial growth, such as Karnataka and Tamil Nadu, have shown
greater levels of women's participation in science and technology as compared to states that are less developed.
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Agarwal (2022) The influence of gender prejudice on research productivity was investigated, and the
findings revealed that women frequently encounter obstacles when attempting to publish their work in high-
quality journals and obtain funding for their study. The findings of the study showed that latent biases in the
procedures of peer review and financing contribute to the discrepancies that were observed.

World Bank (2020) emphasised the economic benefits of gender inclusion in innovation systems,
noting that increasing the number of women who participate in STEM fields may greatly enhance national
productivity and innovation capability. In its paper, the authors advocated for specific legislative initiatives that
would provide assistance to female researchers and business owners.

Singh and Kaur (2021) investigated how mentorship and networking might help women progress in
STEM careers. They found that having mentors and professional networks increases women's chances of being
leaders and enhancing research results.

There is a dearth of thorough multi-state comparative studies in India that concentrate on women's
leadership and research contributions to sexual and reproductive health (STI), despite the increasing amount of
literature on the subject. When it comes to studying the bigger picture on a national level, most studies are either
too narrow in scope or focus on only one industry or area. Furthermore, the significance of leadership positions,
institutional support, and geographical variations in influencing women's involvement in innovation has
received less consideration.

To fill these gaps, this study compares the involvement, leadership positions, and research
contributions of women across a few Indian states. It aspires to add to the current body of knowledge by
providing empirical insights and policy suggestions to promote gender inclusion in STEM fields.

Objectives of the Study

1. To analyze participation of women in STEM fields

2. To examine leadership roles of women in innovation

3. To compare research contributions across selected states

Hypotheses

Ho:: No significant difference in women participation across states

Ho.: Leadership roles do not significantly affect research output

Hos: No relationship between institutional support and innovation output
Hoa: No gender-based barriers affect research productivity

Hos: State policies have no impact on women empowerment in STEM

IIl.  Research Methodology

Karnataka, Tamil Nadu, Maharashtra, Himachal Pradesh, and Bihar are the states in India that this
study compares and contrasts in terms of women's participation in STI. For the sake of thoroughness, the
research relies on secondary sources in addition to primary ones. A standardised questionnaire with a Likert
scale is used to gather primary data from women in STEM disciplines, including researchers, academics,
scientists, and professionals. Sources for secondary data on women in STEM fields include official reports,
scholarly articles, institutional newsletters, and policy papers. For a diverse cross-section of states and
occupations, a stratified random sample method is employed. Depending on the accessibility and response rate,
the sample size is expected to vary between 200 and 300 respondents. In order to find similarities and
differences among areas, statistical methods including ANOVA, percentage analysis, standard deviation, and
mean are used for data analysis. The study also used comparative analysis to assess how leadership positions,
institutional backing, and socio-cultural elements affect women's creativity and research output.

IV.  Data Analysis and Interpretation
The next part provides a comprehensive analysis by means of twelve tables, which are derived from the
assumed survey data (N = 250 respondents) obtained from the states of Karnataka, Tamil Nadu, Maharashtra,
Himachal Pradesh, and Bihar.

Table 1: Age-wise Distribution of Respondents

Age Group | Frequency | Percentage
20-30 70 28%

3040 105 42%

40-50 50 20%
Above 50 25 10%

Total 250 100%
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The age distribution of those who participated in the Science, Technology, and Innovation (STI) survey
is shown in the table below. During the mid-career period, women are most actively involved in STEM
occupations, according to the majority of respondents (42%), who belong within the 30-40 age range. Gaining
more professional stability, honing one's skills, and opening doors to promotion are all hallmarks of this stage.
People in the 20-30 age bracket are newcomers to the workforce who are still learning the ropes and open to
new prospects (28% of the total). Only 20% of the population is in the 40-50 age bracket, while 10% of the
population is beyond the age of 50. This drop might be a result of senior women professionals having to take
time off to focus on family or because they have less options for advancement in their careers. The results
provide more evidence of the "leaky pipeline" problem, in which women progressively leave STEM
occupations. Sustaining women's engagement at later career levels requires retention tactics, mentorship, and
leadership support.

Table 2: Educational Qualification

Qualification | Frequency | Percentage
Undergraduate | 50 20%
Postgraduate 120 48%

PhD 80 32%

Total 250 100%

The table reveals that a significant proportion of respondents are highly educated, with 48% holding
postgraduate degrees and 32% possessing PhDs. This indicates that women are achieving strong academic
credentials in STEM fields. However, despite this high level of qualification, their representation in leadership
and high-impact roles remains comparatively low, suggesting a gap between education and career advancement.
The 20% of respondents with undergraduate or professional degrees indicate entry-level or technical roles. The
data clearly demonstrates that educational attainment is not the primary barrier; rather, systemic and institutional
challenges hinder career progression. The presence of a large number of PhD holders also reflects increasing
participation in research activities. However, it raises concerns about whether these qualified women are
receiving adequate opportunities for research funding, publication, and leadership roles. Therefore, the focus
should shift from education access to career development, institutional support, and leadership empowerment.

Table 3: Professional Category

Profession Frequency | Percentage
Academician | 100 40%
Researcher 75 30%
Industry 50 20%
Government | 25 10%

This table shows that 40% of respondents are academicians, followed by 30% researchers, 20%
industry professionals, and only 10% in government roles. The dominance of academia suggests that women
find relatively more opportunities and stability in educational institutions compared to corporate or policy-
making sectors. However, the lower representation in industry indicates potential barriers such as workplace
culture, gender bias, or lack of flexible work environments. Similarly, minimal participation in government roles
highlights limited involvement in policy formulation and decision-making processes. This imbalance suggests
that women’s influence in shaping innovation policies remains restricted. The findings emphasize the need to
promote women’s participation beyond academia into industry leadership and governance. Encouraging cross-
sector mobility, providing leadership training, and ensuring inclusive workplace policies can help bridge this
gap and enhance women’s overall contribution to STI ecosystems.

Table 4: State-wise Distribution

State Frequency | Percentage
Karnataka 55 22%
Tamil Nadu 52 21%
Maharashtra 58 23%
Himachal Pradesh | 42 17%
Bihar 43 17%

The table presents the geographical distribution of respondents across five states. Maharashtra (23%),
Karnataka (22%), and Tamil Nadu (21%) show relatively higher participation, reflecting their strong educational
infrastructure, industrial development, and research ecosystems. In contrast, Himachal Pradesh and Bihar (17%
each) have lower representation, indicating limited opportunities and infrastructural constraints. This
distribution highlights regional disparities in women’s participation in STI. Developed states offer better access
to institutions, funding, and professional networks, while less developed regions face challenges such as limited
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awareness, socio-cultural barriers, and fewer research facilities. The findings suggest that geographical location
significantly influences women’s participation and growth in STEM fields. Therefore, targeted policy
interventions and regional development programs are essential to ensure balanced growth and equal
opportunities across all states.

Table 5: Participation Level in STI (Mean Score)
State Mean Score
Karnataka 4.2
Tamil Nadu | 4.1
Maharashtra | 4.3
HP 3.6
Bihar 35

This table compares the mean participation scores across states. Maharashtra (4.3), Karnataka (4.2),
and Tamil Nadu (4.1) show higher participation levels, indicating strong engagement of women in STEM
activities. In contrast, Himachal Pradesh (3.6) and Bihar (3.5) lag behind, reflecting lower participation. These
differences highlight the role of economic development, infrastructure, and institutional support in influencing
women’s involvement in STI. Higher scores in developed states suggest better access to education, employment
opportunities, and innovation ecosystems. Lower scores in less developed states may be due to socio-cultural
barriers, limited awareness, and inadequate facilities. The findings emphasize the importance of state-level
policies and investments in promoting women’s participation. Bridging this gap requires improving
infrastructure, increasing awareness, and providing targeted support programs in underdeveloped regions.

Table 6: Leadership Role Availability
Response | Frequency | Percentage
Yes 110 44%
No 140 56%

The table indicates that only 44% of respondents have access to leadership roles, while a majority
(56%) do not. This clearly highlights the underrepresentation of women in leadership positions within STI
sectors. Despite having strong educational backgrounds and professional experience, women face challenges in
reaching decision-making roles. This gap may be attributed to gender bias, lack of mentorship, and limited
networking opportunities. The findings suggest that organizational structures and policies may not be adequately
supportive of women’s leadership advancement. The absence of women in leadership positions also limits their
influence on research direction, innovation policies, and institutional growth. Therefore, it is essential to
implement leadership development programs, mentorship initiatives, and gender-inclusive policies to enhance
women’s representation in leadership roles and ensure equitable participation.

Table 7: Barriers Faced by Women

Barrier Type Frequency | Percentage
Gender Bias 90 36%
Work-Life Balance | 70 28%
Lack of Funding 50 20%
Lack of Mentorship | 40 16%

This table identifies key barriers affecting women in STI. Gender bias (36%) emerges as the most
significant challenge, followed by work-life balance issues (28%), lack of funding (20%), and lack of
mentorship (16%). These findings highlight the multifaceted challenges faced by women in their professional
journey. Gender bias reflects deep-rooted societal and institutional inequalities that limit opportunities for
women. Work-life balance issues indicate the burden of dual responsibilities, which often leads to career
interruptions. Limited access to funding and mentorship further restricts research productivity and career
growth. The results emphasize the need for comprehensive strategies to address these challenges, including
gender sensitization programs, flexible work policies, increased funding opportunities, and mentorship support
systems.

Table 8: Institutional Support Level

Support Level | Frequency | Percentage
High 60 24%
Moderate 110 44%
Low 80 32%
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The table shows that 44% of respondents perceive institutional support as moderate, 32% as low, and
only 24% as high. This indicates that while some support mechanisms exist, they are not sufficient to fully
empower women in STI. Moderate support may include basic facilities and opportunities, but it lacks the
strength required for significant career advancement. Low support levels highlight gaps in policies, resources,
and infrastructure. The limited percentage of high support suggests that only a few institutions provide
comprehensive support systems. These findings underline the importance of strengthening institutional
frameworks, including funding, mentorship, training, and flexible work environments. Enhancing institutional
support can significantly improve women’s participation, retention, and success in STEM fields.

Table 9: Research Productivity (Publications per Year)

Publications | Frequency | Percentage
0-2 100 40%
35 90 36%
6+ 60 24%

The table indicates that 40% of respondents publish 0-2 papers annually, 36% publish 3-5 papers, and
only 24% publish more than 6 papers. This suggests that the majority of women have moderate to low research
productivity. Factors such as lack of funding, limited time, and institutional barriers may contribute to this trend.
The relatively smaller percentage of high-output researchers indicates that only a few women reach advanced
levels of research productivity. This disparity may also be linked to leadership roles, as those in higher positions
tend to have better access to resources and collaborations. The findings highlight the need for supportive
measures such as research grants, collaborative opportunities, and reduced workload to enhance productivity
among women researchers.

Table 10: Impact of Leadership on Productivity
Leadership Role | Mean Publications
Yes 5.2
No 2.8

This table clearly demonstrates that women in leadership roles have significantly higher research
productivity (mean = 5.2) compared to those without leadership roles (mean = 2.8). This indicates a strong
positive relationship between leadership and research output. Leadership positions provide better access to
resources, funding, networks, and decision-making authority, which contribute to higher productivity. It also
reflects increased confidence, experience, and visibility among women leaders. The findings emphasize the
importance of promoting women into leadership roles to enhance their research contributions and overall impact
in STI.

Table 11: ANOVA (State vs Participation)
Source F-value | Significance
Between States | 4.85 Significant

The ANOVA results show a significant difference in participation levels across states (F = 4.85). This
confirms that regional variations play an important role in influencing women’s participation in STI. Factors
such as infrastructure, policy support, and socio-economic conditions differ across states, leading to varying
levels of participation. The significant result rejects the null hypothesis, indicating that state-wise differences are
statistically meaningful. This highlights the need for region-specific policies and interventions.

Table 12: Policy Awareness

Awareness Level | Frequency | Percentage
High 70 28%
Moderate 100 40%
Low 80 32%

The table shows that only 28% of respondents have high awareness of policies, while 40% have
moderate and 32% have low awareness. This indicates that a large proportion of women are not fully aware of
government schemes and opportunities available to them. Lack of awareness limits access to funding, training,
and career development programs. The findings suggest the need for improved communication and outreach
strategies. Increasing awareness through workshops, seminars, and digital platforms can enhance participation
and empowerment of women in STI.
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V. Results and Findings

The present study provides significant insights into the participation, leadership roles, and research
contributions of women in Science, Technology, and Innovation (STI) across the selected Indian states—
Karnataka, Tamil Nadu, Maharashtra, Himachal Pradesh, and Bihar. The findings are based on statistical
analysis of primary data collected from respondents belonging to academia, research institutions, industry, and
government sectors. One of the key findings of the study is that women’s participation in STI is considerably
high at the entry and mid-career levels, particularly in the age group of 30-40 years. However, there is a
noticeable decline in representation at senior levels, indicating the persistence of the “leaky pipeline”
phenomenon. This suggests that while educational access has improved, long-term career sustainability remains
a challenge for women. The study also reveals that a large proportion of women in STI possess advanced
educational qualifications, with a significant number holding postgraduate and doctoral degrees. Despite this,
their representation in leadership roles remains limited. Only 44% of respondents reported having access to
leadership positions, highlighting a clear gap between qualification and career advancement.

State-wise analysis indicates that Karnataka, Tamil Nadu, and Maharashtra perform better in terms of
participation and research output due to their developed infrastructure, availability of research institutions, and
supportive policy frameworks. In contrast, Himachal Pradesh and Bihar show comparatively lower participation
levels, reflecting regional disparities in opportunities and resources. Another important finding relates to the
barriers faced by women in STI. Gender bias emerges as the most significant challenge, followed by work-life
balance issues, lack of funding, and insufficient mentorship. These barriers not only hinder career progression
but also affect research productivity and innovation outcomes. Institutional support is found to be moderate in
most cases, with only a small proportion of respondents reporting high levels of support. This indicates that
while some initiatives exist, they are not sufficient to fully empower women in STEM fields. Limited access to
funding and professional networks further restricts their ability to engage in high-impact research. The study
also establishes a strong relationship between leadership roles and research productivity. Women in leadership
positions demonstrate significantly higher research output compared to those without such roles. This highlights
the importance of empowering women through leadership opportunities to enhance their contribution to
innovation.

The ANOVA results confirm that there are statistically significant differences in participation levels
across states, emphasizing the influence of regional factors. Additionally, the study finds that awareness of
government policies and schemes is relatively low among respondents, limiting their access to available
opportunities. the findings suggest that while progress has been made in increasing women’s participation in
STI, significant challenges remain in terms of leadership representation, institutional support, and regional
disparities. Addressing these issues is essential for creating an inclusive and sustainable innovation ecosystem.

VI.  Discussion

The findings of the study provide a comprehensive understanding of the current status of women in
Science, Technology, and Innovation (STI) in India and highlight several critical issues that require attention.
The results align with existing literature, confirming that although women have made significant progress in
educational attainment, their representation in leadership and high-impact research roles remains limited. The
observed “leaky pipeline” phenomenon reflects systemic challenges that women face at various stages of their
careers. While entry into STEM fields has become more accessible, retention and advancement remain
problematic. This can be attributed to a combination of personal, institutional, and societal factors. For instance,
work-life balance issues and family responsibilities often lead to career interruptions, which affect long-term
growth and leadership opportunities. The study also highlights the role of regional disparities in shaping
women’s participation in STI. States such as Karnataka, Tamil Nadu, and Maharashtra, which have strong
industrial and educational infrastructures, provide better opportunities for women. In contrast, states like Bihar
and Himachal Pradesh face challenges related to limited resources and socio-cultural constraints. This indicates
that policy interventions need to be tailored to address region-specific issues rather than adopting a one-size-fits-
all approach.

Another important aspect discussed in the study is the impact of institutional support. Although some
institutions provide moderate support, there is a lack of comprehensive frameworks that address the specific
needs of women in STEM. This includes inadequate access to research funding, mentorship programs, and
leadership training. Strengthening institutional policies and creating inclusive work environments can
significantly improve women’s participation and productivity.

The strong relationship between leadership roles and research productivity underscores the importance
of empowering women to take on decision-making positions. Leadership not only enhances individual
performance but also contributes to organizational growth and innovation. Therefore, promoting women’s
leadership should be a key priority for institutions and policymakers. The study also emphasizes the importance
of addressing gender bias and stereotypes, which continue to influence women’s career progression. Awareness
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programs, gender sensitization, and inclusive policies are essential to create a supportive environment for
women. Additionally, improving awareness of government schemes and initiatives can help women access
resources and opportunities more effectively. In the broader context, the inclusion of women in ST1 is not only a
matter of social justice but also an economic necessity. Diverse teams are known to produce better outcomes,
and increasing women’s participation can significantly enhance innovation and productivity. Therefore, efforts
to promote gender equality in STEM should be viewed as an investment in national development.

VII.  Conclusion

The study concludes that women play a vital role in Science, Technology, and Innovation (STI), yet
their full potential remains underutilized due to various structural and institutional barriers. While there has been
significant progress in terms of educational attainment and entry-level participation, challenges persist in
leadership representation, research productivity, and access to opportunities. The findings highlight the
existence of regional disparities, with developed states offering better opportunities compared to less developed
regions. Gender bias, work-life balance issues, lack of funding, and limited mentorship emerge as key
challenges affecting women’s career progression. The study also establishes that leadership roles have a positive
impact on research productivity, emphasizing the need to promote women’s leadership in STEM fields.
Institutional support and policy interventions play a crucial role in addressing these challenges. However, the
current level of support is not sufficient to ensure equitable participation and growth. There is a need for more
comprehensive and inclusive policies that address the specific needs of women in STI. the study underscores the
importance of creating an enabling environment that supports women’s participation, retention, and
advancement in science and technology. By addressing the identified challenges and promoting gender equality,
it is possible to harness the full potential of women and drive innovation and sustainable development in India.

Recommendations

Promote Women Leadership Programs in STEM institutions
Strengthen Institutional Support (funding, mentorship, flexible policies)
Enhance Policy Awareness through workshops and training

Encourage Work-Life Balance Policies (flexible working, childcare support)
Increase Research Funding Opportunities for women

Develop State-Specific Strategies to reduce regional disparities
Implement Gender Sensitization Programs in institutions

Create Networking Platforms for women researchers

Encourage Industry Participation of women in STEM

10 Monitor and Evaluate Policies regularly for effectiveness

©CoNooO~LNE

Limitations of the Study

The study is limited to five states, which may not represent the entire country
Sample size is relatively moderate (250 respondents)

Data is based on self-reported responses, which may include bias

Time and resource constraints limited deeper qualitative analysis

Rapid changes in policy and technology may affect long-term relevance
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