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Abstract:

The rapid advancement of emerging technologies asdhrtificial Intelligence (Al) anc
Data Science has significantly transformed glolz@minemies, governance systems, and
research landscape. These technologies increagmfilgnce decisic-making processes
sectors such as healthcare, finance, education, paidic administration. Despite the
growing importance, women remain significantly umdpresented in technologic
innovation and leadership roles. Persistent gerdisparities in Science, Technolog
Engineering, and Mathematics (STEM) continue tatlwomen'’s participation in emergir
technological domains, particularly in specialisedas such as Al and Data Scie

This paper examines the status, participation, laadership of women in Artificie
Intelligence and Data Science in India. It analythe structural, sociocultural, ai
institutional barriers that restrict women’s entrgtention, and advancement in emer¢
technological sectors. The study adopts a deseeiptind analytical approach based
secondary data drawn from academic litere, policy reports, and publications
international organisations.

The findings indicate that although women’s paptition in higher education h
increased in recent years, their representatiadianced technological roles and leader
positions remains limited. Several factors contribute to tdisparity, including gende
stereotypes in STEM education, limited access tmtanship and professional networ
workplace bias, and challenges related to “ife balance and caregiving responsites.
These barriers not only restrict women’s careergm@ssion but also reduce diversity
technological innovation.

The study emphasises the importance of targetettypabterventions, education
initiatives, and institutional support mechanisrasptomote gender inclusivity in emergi
technologies. Strengthening women'’s participatiod Eadership in Al and Data Science
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essential for fostering inclusive technological elepment and ensuring equitable ¢
sustainable innovation.

Keywords:

Women leadership, Artificial Intelligence, Data Scienceerder Gap in STEM, Wome
in Technology, Emerging Technolog

Introduction:

Emerging technologies such as Atrtificial Intelligen(Al), Machine Learning, and De
Science are transforming economic systi governance structures, and technolog
innovation worldwide. These technologies play aiaal role in sectors such as healthc:
education, finance, cybersecurity, and public gol&s societies increasingly rely on ¢-
driven decision-making, thelemand for skilled professionals in Al and Dataefce
continues to growDespite the expansion of technological sectorsdegedisparities remai
significant in science and technology professidsmen continue to be underrepresente
STEM-related felds globally. Globally, women account for only and 28% of the
technology workforce, highlighting the persisteeinder imbalance in digital and emerg
technological sector§tudies indicate that women constitute less tha-third of the globa
reearch workforce, reflecting persistent structuraéqualities in technological sectc
(UNESCO, 2019).

The presence of diverse perspectives in technabgitnovation is essential fi
developing inclusive and ethical technological sohs. Women's peicipation in emerging
technologies can contribute to reducing biases |gorighmic systems and designi
technology that reflects the needs of diverse pimrs. However, various so-cultural and
institutional barriers continue to limit women'stgipation in these fields.

In the context of India, the rapid growth of digiteechnologies and governme
initiatives promoting digital transformation haveeated new opportunities for technologi
development. Nevertheless, women's representati@shanced technological fields such
Artificial Intelligence and Data Science remaindatigely limited Studies suggest th
women constitute only around 20% of the Al and nraeHearning workforce in Indi
demonstrating a significant gender gap in eling technological fields. Also, women hc
less than 10% of leadership roles in India's teldgysector, showing that gender dispa
increases at higher organisational levels.Artifidigelligence has increasingly become
important tool in governa® and public policy worldwide. Governments arengdl-driven
technologies to improve public service deliveryhamce administrative efficiency, a
support data-driven decisianaking. In India, digital governance initiativesdasmart city
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programs ioreasingly rely on data analytics and artificialeligence to optimise polic
implementation. However, the growing use of Al svgrnance also raises concerns regar
inclusivity, transparency, and ethical deci-making. Greater diversity in tectlogical
leadership, particularly increased participationwadmen, is therefore essential to red
algorithmic bias and ensure that-driven innovations address the needs of diversgose:
of society.This paper, therefore, examines thaustat womernin emerging technologies
India and analyses the challenges and opporturatissciated with women's leadership ir
and Data Science.

Literature Review:

The issue of gender disparity in Science, Technpl&mngineering, and Mathemati
(STEM) has reaeed considerable attention in academic researdhpalticy discussions ove
the past few decades. Scholars and internatiogan@ations have consistently highligh
the underrepresentation of women in technologiedtl$, particularly in emerging stors
such as Artificial Intelligence (Al), Data Scien@sd Machine Learnin

According to a report by UNESCO (2019), women ciouigt less than 30% of the glok
research workforce in STEM fields. Although womepé&ticipation in higher education h
increased significantly, their representation in tecél disciplines such as engineeri
computer science, and artificial intelligence remsaicomparatively low. The repc
emphasises that structural barriers, gender sigre®t and institutional limitions contribute
significantly to the persistent gender gap in difierand technological caree

Research conducted by Cheryan et al. (2017) hilgislithe role of social and cultu
stereotypes in shaping career choices in STEMdielthe authors aue that perceptions
technical professions as maleminated discourage many women from entering thiekis.
This phenomenon begins at an early stage of eduncatinere girls are often less encoura
to pursue mathematics, computer science, and eering-related subjects.

In the context of Artificial Intelligence, concernmggarding gender imbalance he
become increasingly significant. West, Whittaker &rawford (2019) argue that the lack
diversity in Al development teams can result inskt technological systems that m
unintentionally reinforce social inequalities. Tihgiudy emphasises that diverse participai
including women's leadership in Al developmentgsential for creating ethical and soci:
responsible technological saluts

The World Economic Forum (2023) also highlights ¢gmewing gender gap in emergi
technological sectors. Despite the expansion afaligconomies and increasing demand
technology professionals, women continue to be wagdeesented in roles lated to data
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science, machine learning, and artificial intellige. The report suggests that limited ac
to mentorship, professional networks, and leadprsbpportunities restricts womet
advancement in these fields.

Several studies have also exaed the role of institutional support and pol
interventions in improving women's participationmEM. Buvinic and Fur-Nichols (2016)
emphasise the importance of education policiesantral incentives, and leadersl
development programs in promcg women's economic empowerment in technc-driven
sectors. These initiatives can help reduce stractrarriers and create support
environments for women profession

In India, the technology sector has expanded rgpodier the past two decadeset
gender disparities persist in advanced technolbgatas. Reports by industry organisatic
such as NASSCOM indicate that although women ctutstia significant portion of the |
workforce, their representation in specialised metbgical fields an leadership position
remains limited. Cultural expectations, careerriofgions, and limited institutional supp:
are often cited as key factors influencing womeawicipation in these sectc

Overall, existing literature suggests that imprgwacmen's participation and leaders|
in emerging technologies requires a combinatioadefcational reforms, institutional supp
systems, and inclusive workplace policies. Addresshese structural and cultural barrier
essential to ensure that womcan actively contribute to technological innovatiand
leadership in fields such as Artificial Intelligenand Data Scienc

Theoretical Perspectives on Gender and Technolog

Scholars studying gender inequality in technoldgiedds often use severtheoretical
frameworks to explain the persistent underrepragiemt of women in science and technolc
sectors. One important concept is the Gender DiDitade, which refers to the gap betwe
men and women in access to digital technologiegitadli literacy, and participation |
technological innovation. According to internatibi@velopment studies, unequal acces
technological education and digital resources oar Women's opportunities to participate
emerging technological sectors suclArtificial Intelligence and Data Science.

Another important theoretical perspective is FestinTechnology Theory, whic
examines how technological systems are shaped &gl ssiructures and power relatiol
including genderexample sentence:

Scholars such as Judy Wajcman argue that techeslagie not neutral but are off
developed within social contexts that reflect arggtgender inequalities. Studies on ger
and technology highlight that structural inequatti within technological stems can
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reinforce gender disparities in technical professi¢Cockburn, 1992; Wajcman, 2004).A
result, the lack of women's participation in tedogy design and development can reinfc
gender biases in technological syste

The concept of Algoritmic Bias has also gained significant attentionenent years
particularly in discussions related to Artificialtélligence. Algorithmic bias occurs when
systems produce discriminatory outcomes due teediggining data or the absence of dive
perspectives in the development process. Researahgue that increasing the representa
of women and other underrepresented groups in Aéldpment can help reduce biase:
algorithmic systems and promote more inclusiveretgical innovatior

The® theoretical perspectives highlight that gendequality in emerging technologi
iIs not only a matter of workforce participation bstalso linked to broader structural e
social dynamics. Addressing these issues requirelsisive policies, equitae access to
technological education, and increased representafiwomen in technological leaders|

Research Methodology:

This study adopts a descriptive and analyticalaietedesign based on secondary
sources. The data used in this researche been collected from academic literatt
international reports, policy documents, and indugiublications related to women
technology and emerging technological sec

Sources of data include reports from organisatisush as UNESCO, the Wot
Economic Forum, OECD, and NASSCOM, as well as scholarticles examining gend:
disparities in science and technology. The coltkctata has been analysed to understan
status of women in Artificial Intelligence and D&aience and to identify the allenges and
opportunities influencing their participation irege fields

Status of Women in Artificial Intelligence and DataScience in India

The participation of women in Science, Technologpgineering, and Mathemati
(STEM) has improved globallyver the past few decades; however, significant ge
disparities remain in emerging technological fieglgh as Artificial Intelligence (Al) an
Data Science. In India, although women have inonghsgained access to higher educat
their representain in advanced technological sectors and leaderngbsitions continues !
remain relatively low.

India has witnessed substantial growth in its diggconomy, supported by initiativ
such as digital governance, technological innovatend the exparon of the informatior
technology industry. Despite these advancementsjaemoremain underrepresented in ¢
technology roles. According to industry reports,nvem constitute approximately —36% of
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the workforce in India’s IT sector, but their repeataion declines significantly in specialis
roles such as Al engineering, data science, andimadearning research. Furthermore,
proportion of women occupying senior leadershipitposs in technology companies is ev
smaller.

The gender gap beginst @he educational level. Although women account &
considerable proportion of students in higher etlacatheir enrolment in STEM disciplint
such as computer science, artificial intelligenaed data analytics remains comparati\
limited. Culturalexpectations, gender stereotypes, and a lack afueagement for girls t
pursue careers in technical fields contribute te thisparity. As a result, fewer women er
technologydriven professions, which subsequently reduces teeresentation in adership
positions within emerging technological sect

Another factor affecting women's participation ih &hd Data Science is the limit
availability of mentorship opportunities and prciesal networks. Many wome
professionals face challenges ccessing career guidance, industry exposure, aukishig
development programs. These limitations often hinttheir career progression in higl
competitive technological fields. Additionally, wgmace environments sometimes refl
implicit gender biaes that affect hiring, promotion, and recognittdrnvomen's contribution
in technology sectors.

Work-life balance and caregiving responsibilities alsdluence women's care
trajectories in emerging technologies. The demandiature of technolow-driven careers,
combined with societal expectations related to karand caregiving roles, often crea
additional pressures for women professionals. Asalt, many women either leave
workforce or face difficulties in maintaining comtious career ogression in fields such
Artificial Intelligence and Data Scien

Despite these challenges, several positive devedasrhave emerged in recent ye
Government initiatives, educational programs, andustrn-led diversity initiatives hav
started eoouraging women's participation in technology. Paags promoting digital literac
coding education for girls, and scholarships fomea in STEM are gradually expandi
opportunities for women in emerging technologicain@ins. Technology companies also
introducing diversity and inclusion policies to papt women professionals and increase t
representation in leadership ro

Therefore, while the representation of women infigral Intelligence and Data Scien
in India remains limited, ongcg policy interventions, institutional support syste anc
educational initiatives have the potential to digantly improve women's participation a
leadership in these rapidly evolving technologfazts.
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Table 1: Global Gender Distribution in STEM and Technology

Secto % of Women| % of Men
STEM Research Workfor 30% 70%
Global Technology Workfor¢ 28% 72%
Artificial Intelligence Specialis 22-25% 75-78%

Source: UNESCO (2019); World Economic Forum (202
The table highlights the persistegender imbalance in global STEM and technol
sectors, where women remain significantly undegepntec

Table 2: Women's Participation in India's Technoloy Sectol

Category % of Women
IT Workforce in Indi 34-36%
Al and Machine Learning Professior ~20%
Senior Leadership Roles in Technol <10%

Source: NASSCOM (2022); Industry Report

Despite relatively higher participation in the geake IT workforce, women'
representation declines significantly in advancesthnhological roles and leaderst
positions.

Challenges Faced by Women in Emerging Technologi

Despite growing awareness about gender equalityirammdased participation of wom
in higher education, several structural and s-cultural challenges continue to limit wome
participation and leadership in emerging technological fieldshsas Artificial Intelligence
(Al) and Data Science. These barriers operate dtipteu levels, including educatiol
workplace environments, and broader societal eapieas

One of the primary challenges is the persistencegarider stereotypes in STE
education. Technical fields such as computer seieengineering, and artificial intelligen
have traditionally been perceived as r-dominated domains. These stereotypesen
discourage young girls from pursuing careers irerst28 and technology. Lack of ea
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exposure to coding, data analysis, and computdtitmaking further contributes to tr
underrepresentation of women in these discipl

Another significant barrieis the limited access to mentorship and professiosiavorks.
Mentorship plays a critical role in guiding professls toward career advancement
leadership opportunities. However, many women iremgmng technology sectors lack acc
to mentors, r@ models, and supportive professional networkss Hiisence of guidan
often affects career progression and reduces appbtes for women to occupy leadersl!
positions in technological industri

Workplace challenges also contribute to the gedg in Al and Data Science. Womu
professionals frequently encounter implicit biasesecruitment, promotion, and recogniti
of their work. In many organisations, leadershigipons in technological fields continue
be dominated by men, which can li the visibility and career advancement of wor
professionals.

Additionally, work-ife balance and caregiving responsibilities posgnificant
challenges for women pursuing careers in demandeahnological sectors. Socie
expectations often place asgroportionate share of family and caregiving resfalities on
women, which may interrupt their career trajec®ri€he fas-paced and competitive natt
of emerging technology industries sometimes makedifiicult for women to maintail
continuity intheir professional developme

Furthermore, the lack of genw~sensitive policies in educational and professic
institutions also contributes to the underreprest@n of women in leadership roles within
and Data Science. Insufficient maternity port, limited flexible work options, ar
inadequate institutional support systems can disg®lwomen from sustaining Ic-term
careers in technology.

These challenges collectively highlight the need tirgeted interventions aimed
addressing gendergparities in emerging technological fiel

Opportunities and Policy Interventions:

Despite the challenges women face in emerging tdobical fields, several initiative
and policy interventions have been introduced tonmte women’'s participation ai
leadership in Artificial Intelligence, Data Scienead other STEM disciplines. Governmel
educational institutions, international organizaipand private companies are increasil
recognizing the importance of gender diversityeichinological innvation.

One important area of intervention is education skitll development programs aimed
encouraging girls to pursue STEM education from eamly stage. Introducing codin
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computational thinking, and digital literacy at eoh levels can significetly increase
women's participation in technological fields. Gdbitiatives such as the ‘Girls Who Co
program aim to reduce the gender gap in technobyggroviding training, mentorship, al
coding education to young girls. Such initiativéaypa «ucial role in building early intere:
and confidence among female students in techn-related subjects.

Governmented initiatives also play a significant role in g@pting women in scienc
and technology education. In India, the ‘PRAGATI h8larship for Girl Students’.
implemented by the All India Council for Technidatlucation (AICTE), provides financi
assistance to female students pursuing technicatagidn in fields such as engineeri
information technology, and computer science. Sirty] the ‘WISEKIRAN program’
(Women in Science and Engineeri— Knowledge Involvement in Research Advancen
through Nurturing) launched by the Department aéSoe and Technology supports won
researchers through fellowships, training prograansl, care« development initiatives. The:
programs aim to reduce gender disparities in s@iemesearch and encourage womer
pursue careers in technology and innova

In addition to government initiatives, corporatel amdustn-led programs also contribu
significantly to increasing women's participatiom €merging technological sectors. |
instance, the ‘Women Engineers (WE) Program’ sujggoby Google and implemented
TalentSprint provides advanced technical trainmgntorship, and career guidarto female
engineering students in India. Such initiativegphalidge the skill gap by providing wom
with opportunities to develop expertise in advanceshputing and artificial intelligenc

Various scholarships and fellowships also suppamnen pursing higher education i
science and technology disciplines. ‘The L'Oréadign For Young Women in Scien
Scholarship’ provides financial assistance to talénfemale students pursuing higl
education in scientific fields. Similarly, intermatal organiations such as the ‘Society
Women Engineers (SWE)' offer scholarships and nrehip opportunities for wome
studying engineering and technology worldwide. Paots such as the ‘Progress Softw
Akanksha Scholarship for Women in STEM’ further gop Indian women pursuin
education in computer science, software enginegand information technolog

These initiatives demonstrate that increasing wdsnguarticipation in emergin
technological fields requires a combination of ediomal support, finarial assistance
mentorship opportunities, and institutional polgcighat promote gender inclusivi
Strengthening such programs can help create adiegamvironment for women to purs
careers in Artificial Intelligence and Data Scienaad contribut more effectively tc
technological innovation and leaders
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Conclusion:

The rapid advancement of emerging technologies aadhrtificial Intelligence and Dai
Science has created significant opportunities fonovation, economic growth, ai
knowledgedevelopment. However, the benefits of these teciyicdl transformations cann
be fully realised without ensuring inclusive papation, particularly from women. Despi
improvements in education and growing awarenesgesfder equality, women reme
underrepresented in technological leadership andiaged roles within Al and Dai
Science.

This study examined the status of women in emerggognological sectors in India a
identified structural, social, and institutionalribars that restrict ttir participation anc
advancement. Gender stereotypes in STEM educdliimited mentorship opportunitie
workplace biases, and challenges related to -life balance continue to shape wome
career trajectories in technolc-driven fields. These barriernot only hinder women
professional growth but also limit diversity andlumsivity in technological innovatio

Addressing these disparities requires targetedviaetgions such as encouraging gi
participation in STEM education, promoting digitkill development, and implementir
inclusive institutional and industry policies. Stgthening such initiatives can cre:
supportive environments that enable women to douriei more effectively to technologic
advancement.

Promoting women'’s leadershin Artificial Intelligence and Data Science is tafare not
only a matter of gender equality but also essefdraénsuring ethical, inclusive, and socie
responsible technological developm
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