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Abstract— Current future workforce intelligence is at risk of
becoming WEIRD (Western, Educated, Industrialized, Rich, and
Democratic) workforce intelligence. As Al-driven workforce
forecasting, skills intelligence, and Knowledge, Skills and Abilities
(KSA) models increasingly inform educational and workforce
policies, their reliance on Global North evidence may
unintentionally reinforce existing gender inequalities in STEM
(Science, Technology, Engineering and Mathematics) when applied
to different regional contexts. Latin America offers an opportunity
to generate non-WEIRD workforce intelligence by examining how
local institutional conditions, gendered career trajectories, and
emerging competency requirements interact amid Al-enabled
workforce transformation. This research-to-practice paper proposes
a sequential mixed-methods framework that connects Al-driven
changes in occupational KSAs with individual career and learning
trajectories, organizational and institutional conditions, and
regional innovation ecosystems. The four-stage design combines
contextual discovery in Argentina and Mexico with cross-country
measurement validation and subsequent regional comparison to
generate context-sensitive evidence for gender-responsive reskilling
and upskilling strategies. Beyond presenting a research design, the
paper argues for a broader shift toward a more inclusive future
workforce intelligence that can inform equitable workforce policies,
curriculum innovation, and lifelong learning strategies for AI-
enabled STEM careers.

Keywords—Gender Studies, non-WEIRD studies, Higher
Education, Future Workforce Skills, Women in STEM.

1. INTRODUCTION

Artificial intelligence (Al), automation, and other digital
technologies are transforming work at an unprecedented pace,
reshaping occupations, work organization, and the knowledge,
skills, and abilities (KSAs) required across industries [1], [2].
These technologies are redefining tasks and increasing demand
for adaptable, lifelong learners with both technical and human-
centered competencies [3]. STEM (Science, Technology,
Engineering, and Mathematics) professions are amongthe most
impacted, requiring interdisciplinary thinking, digital fluency,
and continuous reskilling to address increasingly complex
societal and technological challenges [4], [5].

International organizations, including UNESCO and the
OECD, identify lifelong learning, reskilling, and upskilling as
strategic priorities for employability, innovation, and
sustainable development [6], [7]. These developments have
accelerated the emergence of the Future Workforce Intelligence

(FWI) as an interdisciplinary field that combines labor market
analytics, artificial intelligence, skills intelligence, educational
research, and workforce forecasting to anticipate future
competency needs.

Recent studies have produced increasingly sophisticated
approaches for identifying emerging KSAs, forecasting
occupational change, supporting curriculum redesign, and
informing workforce planning [8], [9]. Governments, Higher
Education Institutions (HEIs), employers, and international
organizations are using these models to guide investments in
talent development and lifelong learning. Their growing
influence on educational and workforce policies makes it
necessary to examine the assumptions embedded in the
underlying data, models, and analytical frameworks.

One such assumption concerns the representativeness of
the evidence on which FWlis built. Much of the literature relies
on datasets, institutional contexts, and labor market evidence
generated in the Global North [8], [9]. Entrepreneurship
researchers have similarly questioned the predominance of
WEIRD (Western, Educated, Industrialized, Rich, and
Democratic) evidence and called for theories grounded in more
diverse cultural and socioeconomic settings [10]. In artificial
intelligence, concerns extend across the Al pipeline, where
unequal representation in data collection, model development,
and evaluation can produce systematic biases [11]. Together,
these critiques suggest that FWI may inherit comparable
contextual biases when its evidence base lacks geographic,
institutional, gender, and socioeconomic diversity.

Latin America (LATAM) offers a valuable context for
expanding Future Workforce Intelligence beyond WEIRD
settings. The region combines heterogeneous higher education
systems, diverse labor markets, increasing Al adoption, and
persistent inequalities in STEM participation [12]. These
conditions offer an opportunity to examine whether current
assumptions about future skills, workforce readiness, and
reskilling hold across different institutional and socioeconomic
contexts, while generating evidence grounded in regional
realities [13].

Gender remains one dimension insufficiently incorporated
into FWL. Women have increased their participation in STEM
education overrecentdecades, yet substantial disparities persist
throughout the professional pipeline [14]. Consequently,
existing FWI risks reproducing structural biases by generating
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recommendations that primarily reflect WEIRD populations
while overlooking the experiences of women in STEM in
regions such as LATAM [15].

Women remain underrepresented in STEM, leadership
positions, and senior academic ranks, reflecting the well-
documented leaky pipeline phenomenon [16]. Their careers are
influenced by structural barriers that include gender
stereotypes, workplace bias, limited access to mentoring, lower
self-efficacy, and challenges in balancing professional and
personal responsibilities [17].

Al-driven workforce transformation can modify these
dynamics by changing competency requirements, creating new
career opportunities, and altering patterns of professional
development. The literature has examined theseissues from two
largely independent perspectives. FWI has concentrated on
future skills, Al readiness, workforce forecasting, and lifelong
learning, with limited attention to gender as an explanatory
variable. Research on women in STEM has generated
substantial knowledge on participation, retention, leadership,
mentoring, and organizational barriers. Still, it has rarely
examined how Al-driven changes in occupational KSAs may
reshape women's professional trajectories. The interaction
between technological transformation, future competency
requirements, and gender remains insufficiently understood,
particularly in LATAM.

This paper addresses that intersection by proposing a
sequential mixed-methods framework for studying the future
workforce skills of women in STEM in LATAM. The
framework is designed to generate context-sensitive evidence
onhow Al-driven workforce transformation interacts with local
institutional conditions, gendered career trajectories, and
emerging KSA requirements. The study contributes to
developing a non-WEIRD FWI and provides a methodological
foundation for designing gender-responsive reskilling and
upskilling strategies that can inform universities, employers,
policymakers,and professional organizations across the region.

As a research-to-practice contribution at the design stage,
this paper does not report empirical findings. Its contribution is
a testable methodological framework that defines the
constructs, contextual dimensions, data-collection sequence,
cross-country validation procedures, and the intended
translation of evidence into educational, workforce, and
innovation practices.

II. TOWARDS A NON-WEIRD WORKFORCE INTELLIGENCE

A.  Future Workforce Intelligence

Future workforce research has evolved from analyses of
technological disruption to increasingly sophisticated
approaches that combine skills intelligence, labor-market
analytics, and KSA mapping to anticipate occupational change
and support curriculum and workforce planning [1], [2], [3].
This literature also emphasizes lifelonglearning, reskilling, and
upskilling as responses to continuous technological change,
with HEIs playingan important role in developing workforce
readiness [9], [18], [19], [20]. Despite these advances, some

authors caution that future workforce research remains strongly
oriented toward technologicaland economic requirements, with
less attention to the social and institutional contexts in which
competency development occurs [19]. Nevertheless, future
workforce research still treats the workforce largely as a
homogeneous population. Gender is seldom incorporated as an
explanatory dimension in workforce intelligence models or
KSA frameworks.

An implicit assumption underlying much of this literature
is that future competency requirements are universally
applicable across workers and regions. Skills intelligence
models typically aggregate labor-market signals without
considering how contextual factors, such as gender,
institutional environments, or regional labor markets, shape the
acquisition, recognition, andapplication of future competencies
[21]. Consequently, workforce readiness is frequently
conceptualized as a technical rather than a socio-technical
phenomenon [20].

B. Women in STEM in LATAM

The presence of women in STEM careers in LATAM
reflects educational progress, butit is not translating into active
workforce participation. Women account for approximately
41% of undergraduate STEM enrollment in the regional
evidence reported by [22], yet women hold only about one in
three STEM positions in LATAM, with lower representation in
fields such as artificial intelligence and machine learning [13],
[22]. These figures suggest that increased educational
participation has not translated proportionally into professional
representation, pointing to important losses during the
education-to-employment transition and subsequent career
progression [12],[22]. Representation declines as one ascends
the professional hierarchy, reflecting persistent glass-ceiling
effects. Globally, female participation in research reached 41%
in 2022 but declined sharply to 27% at advanced research
stages, where women are underrepresented in national
academies and leadership positions [14], [22]. This
phenomenon is called the leaky pipeline: a process of
progressive leaks of female talent that begins during the
transition from middle to higher education and is more
pronounced at the PhD level and in academic careers [15]. The
main causes are organizational and cultural barriers; implicit
biases; masculinized hierarchical structures and inflexible work
schemes; and unequal access to professional networks and
mentorship programs. These factors are identified as
determinants of women's retention and advancement in STEM
[16]. Al-enabled workplaces add a new dimension to these
longstanding challenges.

Future workforce policies increasingly rely on skills
intelligence, competency frameworks, and workforce
forecasting to guide educational planning, reskilling
investments, and talent development. However, these
instruments generally assume that workers experience
technological transitions in similar ways, paying limited
attention to how gender influences career opportunities, access
to lifelong learning, professional mobility, and the acquisition
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of future KSAs [9],[21].In LATAM, this limitation is further
amplified by the diversity of higher education systems,
industrial sectors, labor market structures, innovation
ecosystems, and public policies that shape women's
professional experiences across countries [12], [13].

Consequently, evidence generated in other regions cannot
be assumed to represent the realities of women in STEM
throughout LATAM  without contextual validation.
Understanding how these regional and institutional factors
interact with Al-driven workforce transformation is essential
for developing equitable Future Workforce Intelligence. This
need for context-sensitive evidence naturally leads to
examining whether the datasets, models, and assumptions
underpinning current workforce intelligence are themselves
affected by WEIRD biases.

C. The WEIRD Bias in Future Workforce Research

Future workforce intelligence is increasingly built on
large-scale datasets, Al-driven skills intelligence, occupational
forecasting models, and global labor market reports, which are
assumed to provideobjective evidence for educational planning
and workforce policy. Yet these models' validity depends
fundamentally on who the underlying data represent and whose
experiences remain invisible [8]. However, these data sources
frequently reflect WEIRD populations, limiting their
representativeness across diverse cultural, institutional, and
socioeconomic contexts [23]. Al systems inherit these biases
throughout the Al pipeline, from data collection and model
development to evaluation, leading to uneven performance and
reinforcing the underrepresentation of many populations [11].
Consequently, workforce intelligence may reproduce epistemic
biases by privileging the experiences of overrepresented
populations while overlooking regional, cultural, and gender-
specific pathways through technological transformation.
Similarly, research on Al careers reveals persistent gender
disparities and emphasizes the scarcity of granular, gender-
disaggregated workforce data needed to understand emerging
occupations [24].

Although Al can help mitigate bias in specific contexts, its
effects remain highly dependent on data quality and
organizational implementation [25]. More broadly, diversity
has been shown to improve organizational decision-making by
reducing blind spots and enriching knowledge production,
suggestingthathomogeneous perspectives also limit workforce
intelligence itself[26]. This disconnect reveals a double-blind
spot. Future workforce research rarely treats gender as an
explanatory dimension, while women-in-STEM research
seldom examines how Al-driven changes reshape future
competency requirements. Bridging these perspectives requires
moving beyond WEIRD evidence to context-sensitive
workforce intelligence that can inform equitable educational
and workforce policies. This limitation also affects regional
innovation and entrepreneurship ecosystems.

Women in STEM contribute not only as employees but
also as researchers, technology leaders, innovators,

intrapreneurs, and founders whose capacity to participate in Al-
enabled innovation depends on access to emerging
competencies, professional networks, and continuous learning
opportunities. Fromthis perspective, inclusive FWIcan provide
regional ecosystems with evidence about where future-skill
gaps intersect with structural barriers to women's participation
in innovation. A non-WEIRD approach therefore extends
beyond employability: it can support the development of more
inclusive regional talent pipelines and strengthen the human
capabilities on which technology-based entrepreneurship and
innovation depend [10].

III. RESEARCH DESIGN AND FRAMEWORK

Future Workforce Intelligence increasingly informs
educational planning, talent development, and workforce
policies. However, existing models have been developed
predominantly on evidence from WEIRD contexts, limiting
their capacity to explain how Al-driven workforce
transformation unfolds across different regions and
populations. LATAM offers an opportunity to develop context-
sensitive evidence by examining the interactions among
technological change, institutional conditions, and gendered
career trajectories in STEM. The purpose of this study is to
design a mixed-methods framework and specify a validation
strategy to generate a non-WEIRD Future Workforce
Intelligence for women in STEM in LATAM. The framework
will identify emerging KSA requirements, explain the factors
influencing women's preparedness for Al-enabled workplaces,
and generate evidence to support gender-responsive reskilling
and upskilling strategies. The study is guided by the following
research question:

What factors explain the differential impact of AI and
other emerging technologies on the careers and professional
development of women in STEM in LATAM?

The proposednon-WEIRD FWIframework conceptualizes
women’s preparedness for Al-enabled STEM careers as the
outcome of interactions among four analytical domains: Al-
driven changes in occupational KSA requirements; individual
career and learning trajectories, including self-efficacy,
professional mobility, and participation in reskilling and
lifelong learning; organizational and institutional conditions,
including inclusion, mentoring, career development support,
and access to leamning opportunities; and national and regional
ecosystem conditions, including higher education structures,
labor markets, industrial specialization, innovation systems,
and gender-related policies.

Gender and regional context are therefore treated as
analytical dimensions that can modify relationships among
technological change, access to competency development, and
career outcomes, rather than as demographic control variables.
The four-stage mixed-methods process described below
provides the mechanism through which these relationships will
be explored, operationalized, tested, and compared across
contexts. The resultingarchitecture connects Al-driven changes
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in occupational KSA requirements with individual career
trajectories, organizational and institutional conditions, and
regional ecosystem characteristics to explain women’s
preparedness for Al-enabled STEM careers. Fig. |1
distinguishes the conceptual architecture of the proposed
framework from the methodological process through which its
constructs and relationships will be explored, operationalized,
and validated.

A sequential exploratory mixed-methods design has been
selected because current knowledge is insufficient to explain
the interaction between Al-driven workforce transformation
and women's professional trajectories in STEM. The qualitative
phase will provide an in-depth understanding of these dynamics
and will inform the development ofthe quantitative instrument,
allowing context-specific evidence to emerge before broader
validation.

The framework comprises four interconnected stages and
complements existing KSA taxonomies and forecasting
approaches [2], [3], [28]. Existing approaches identify what
competencies are emerging, declining, or becoming
strategically important in changing labor markets. The present
framework addresses a different question: whether workers
have comparable opportunities to acquire, demonstrate, and
benefit from those competencies across different gendered,
institutional, and regional contexts.

It therefore connects the demand side of FWI, changing
occupational KSAs, with the supply and opportunity sides
represented by career trajectories, access to reskilling
organizational support, and regional learning and innovation
ecosystems. This additional layer is essential for determining
whether an identified skills gap reflects a competency deficit
alone or also unequal access to the conditions through which
future competencies are developed and recognized.

AI-DRIVEN WORKFORCE TRANSFORMATION

* Automation and Al adoption
« Changing work processes and tasks
« Emerging and declining occupations

v

CHANGING OCCUPATIONAL KSA REQUIREMENTS

« Emerging, evolving and declining knowledge, skills and abilities (KSAs)
* New competency combinations
« Task and role transformation in STEM occupations |

¥ ,

INDIVIDUAL / CAREER DOMAIN
 Self-efficacy and confidence
O * Career stage and transitions
« Lifelong learning participation
( ) « Reskilling and upskilling
* Professional mobility |

* Career aspirations and goals

ORGANIZATIONAL / INSTITUTIONAL DOMAIN

« Inclusion and gender equity
« Mentoring and professional networks

* Access to learning and reskilling opportunities
« Career development support
.
.

Organizational culture
Higher education—industry linkages |

REGIONAL / ECOSYSTEM DOMAIN

Higher education system and STEM pipeline
Labor-market structure and dynamics
Industrial composition and specialization
Innovation and entrepreneurship ecosystem
Gender-related policies and workforce regulations
Socioeconomic and cultural context

L

;

)
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.
.
.
.

Access to Al-enabled opportunities
Employability and job quality

Career progression and leadership opportunities
Reskilling and upskilling needs

( ' METHODOLOGICAL FLOW
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« Integrate existing evidence (Argentina + Mexico) « Survey in Argentina and Mexico
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non-WEIRD contexts
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and relationships
* Develop analytical model
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 Extension to additional
Latin American countries
« Exploratory and confirmatory
factor analysis
* Measurement invariance testing
* Analyze key relationships

Semi-structured interviews
with women in STEM

Identify shared and
context-dependent constructs
Refine and adapt measurement
instrument

&

.

Stage 4
Integration / Non-WEIRD FWI

@ Integrate qualitative and
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Develop non-WEIRD FWI framework
Compare across Latin American
contexts

Generate recommendations for
education, workforce and innovation
policies and practices

|
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|

I
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I and research instrument
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Fig. 1 Proposed non-WEIRD Future Workforce Intelligence (FWI) framework for women in STEM.
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Stage 1. Conceptualization. The studybegins with a structured
literature review on Future Workforce Intelligence, women in
STEM, Al-enabled workforce transformation,and non-WEIRD
research. This stage establishes the theoretical foundation,
identifies preliminary constructs, and supports the development
of the qualitative protocol.

Stage 2. Contextual Discovery. Semi-structured interviews
will be conducted with women working in STEM occupations,
engineering managers, human resource professionals, and
higher education leaders from two different LATAM countries:
Argentina and Mexico. The interviews will explore career
transitions, Al adoption, changing competency requirements,
organizational support, barriers to professional advancement,
and experiences with reskilling and lifelong learning [28].
Thematic analysis will identify context-specific patterns not
adequately represented in existing workforce intelligence
models. Argentinaand Mexicoare selected as contrastinginitial
contexts for construct discovery, not as representative proxies
for Latin America. This phase aims to identify both shared and
context-dependent dimensionsto informan initial measurement
model. Before regional deployment, collaborators from
participating countries will review and adapt the constructs
derived from these interviews. This procedure is intended to
prevent experiences observed in the two initial settings from
being prematurely generalized to the heterogeneous realities of
LATAM. Before data collection, the study protocol will
undergo the corresponding institutional ethics review. All
participants will provide informed consent and will be informed
that participation is voluntary, that they may withdraw, and that
procedures are in place to protect confidentiality. Interview
transcripts will be de-identified, and reporting will avoid
organizational or contextual details that could identify
participants, particularly when discussing workplace
discrimination, bias, or barriers to career advancement.

Stage 3. Cross-Country Validation. Findings from the
qualitative phase will inform the development of a survey
instrumentto be initially validated in Argentina and Mexico and
subsequently extended, through regional research partners, to
additional LATAM countries. Country inclusion in the regional
phase will depend on the availability of collaborating
institutions capable of recruiting women working in STEM
occupations and ensuring contextual adaptation of the
instrument; therefore, countries beyond Argentina and Mexico
are not predetermined at this work-in-progress stage. The
sampling frame will target adult women currently employed in
STEM-related professional or academic occupations across
different career stages and sectors. Initial validation will target
at least 200 valid responses for exploratory factor analysis,
depending on the final number of items and dimensionality
emerging from the qualitative phase. Sample requirements for
subsequent confirmatory factor analysis and multi-country
measurement invariance testing will be determined through an
a priori power and model-complexity assessment once the final

instrument is specified. Exploratory factor analysis will first
examine the latent structure, followed by reliability and
construct-validity assessment. Subsequent multi-country
validation will use confirmatory factor analysis and tests of
measurement invariance to determine whether the constructs
operate comparably across national contexts before substantive
cross-country comparisons are performed, as discussed in
Section V. Regression or structural models will then examine
relationshipsamong Alexposure, emerging KSA requirements,
organizational inclusion, self-efficacy, access to reskilling,
lifelong learning participation, and career outcomes [27].

Stage 4. Integration / Non-WEIRD FWI. The final stage
integrates qualitative and quantitative findings to explain how
Al-driven workforce transformation affects women in STEM
across different institutional and national contexts. The
combined evidence will support identifying readiness gaps,
enabling conditions, and priority areas for intervention,
providing a foundation for context-sensitive FWI. These
integrated findings will constitute the empirical basis for the
educational, workforce, policy, and innovation applications
discussed in Section IV.

IV. EXPECTED CONTRIBUTIONS TO RESEARCH AND PRACTICE

This study builds upon complementary research
trajectories developed by the authors in Mexico and Argentina,
bringing together expertise in FWI, future skills, Education 4.0,
lifelong learning, and women in STEM to address a challenge
that neither research stream has examined independently.
Previous collaborative work has advanced the understanding of
skills obsolescence, Industry 4.0 competencies, digital literacy,
active learning, thinking diversity, and future skills for
emerging generations, while parallel research has explored
women's participation, retention, and professional development
in STEM across LATAM.

The principal methodological contribution is therefore not
the use of mixed methods itself, but the integration of KSA
demand with gendered access to competency development and
the institutional and regional conditions shaping workforce
readiness. This approachis expected to reveal whether apparent
skills gaps reflect competency deficits, unequal access to
reskilling opportunities, or interactions between both.

From a practical perspective, the proposed framework is
intended to generate evidence that supports decision-making
across higher education, industry, and public policy in contexts
where Al-driven workforce transformation is reshaping STEM
careers.

e In higher education, the findings can inform curriculum
redesign, competency-based education, microcredentials,
lifelong learning pathways, and faculty development
initiatives to prepare women for emerging Al-enabled
occupations.

e For employers and professional associations, the study is
expected to identify context-specific barriers and enabling
conditions for recruitment, retention, leadership
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development, mentoring, career progression, and reskilling
and upskilling programs.

e At the policy level, the resulting evidence can inform
national and regional strategies for digital transformation,
workforce development, gender equity, and innovation by
guiding investments in skills development and lifelong
learning ecosystems.

For regional innovation ecosystems, the framework can
identify where gendered barriers to future-skill acquisition
constrain women's participation as technology professionals,
researchers, innovators, intrapreneurs, and entrepreneurs,
providing evidence for more inclusive talent and innovation
strategies. The framework also provides HEIs with an evidence-
based approach for aligning engineering and STEM education
with future workforce needs while reducing gender biases
embedded in current competency models.

V. D1SCUSSION AND FUTURE WORK

A central methodological challenge is achieving cross-
country comparability without erasing contextual differences, a
problem that is particularly consequential for a non-WEIRD
framework. The study will therefore treat measurement
equivalence as an explicit validation requirement rather than
assuming that constructs developed in one setting operate
identically elsewhere. Following country-level contextual
adaptation, the quantitative phase will assess measurement
invariance sequentially at configural, metric, and scalar levels.
Configural invariance will examine whether the same construct
structure is supported across countries; metric invariance will
assess whether relationships between indicators and constructs
are comparable; and scalar invariance will determine whether
latent means can be meaningfully compared. Where full
invariance is not supported, we will consider partial invariance
and country-specific interpretations instead of forcing
uniformity. In this framework, failure to establish equivalence
is itself informative: it may reveal precisely the institutional,
cultural, or labor-market differences that a non-WEIRD
approach is intended to identify.

The paper therefore invites the academic and professional
communities to develop a shared LATAM agenda for Non-
WEIRD FWI. Achieving the full employability of women in
STEM requires evidence that reflects the diversity of
educational pathways, labor markets, and innovation
ecosystems across the region. Generating this evidence is a
collective responsibility. Without greater participation from
LATAM researchers and institutions, future workforce
intelligence will remain shaped largely by experiences from
WEIRD contexts, limiting its capacity to support equitable
workforce policies and lifelong learning strategies. Building
this evidence base will require a regional research network
capable of extending the framework beyond Argentina and
Mexico, testing its contextual validity across diverse LATAM
ecosystems, and positioning Latin American evidence as a

substantive contribution Future Workforce

Intelligence.

to global
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