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Abstract

Background:

Transgender individuals, particularly trans women, face systemic marginalization in areas of
employment, education, and healthcare. These challenges have led to increased interest in digital
interventions as tools for empowerment and entrepreneurial development. However, the
structure, implementation, and impact of such interventions vary significantly across contexts,
and a comprehensive synthesis of their design and evaluation is lacking.

Objective:

This review aims to synthesize current evidence on the design and evaluation of digital
interventions targeting transgender empowerment and entrepreneurship. Specific objectives
include identifying effective design features, evaluation strategies, reported outcomes, and gaps in
current research.

Methods:

A narrative review methodology was employed, drawing on peer-reviewed journal articles,
program reports, and grey literature published between 2010 and 2024. Inclusion criteria focused
on digital interventions involving transgender individuals and reporting on empowerment,
economic inclusion, or entrepreneurial self-efficacy outcomes. Data were extracted across four
domains: population characteristics, intervention design, evaluation methods, and reported impact.
Thematic synthesis was used for data integration.

Results:

Twenty-three studies met the inclusion criteria. Effective interventions involved participatory
design processes, culturally responsive content, hybrid delivery modes, and integrated
psychosocial supports. Commonly evaluated outcomes included enhanced self-efficacy, skill
development, digital literacy, mental wellbeing, and business readiness. Barriers to success
included technological access limitations, stigma, low literacy, and lack of post-program funding
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or mentorship. Evaluation strategies varied, with minimal use of standardized frameworks and
limited longitudinal assessment.

Conclusion:

Digital interventions offer promising avenues for advancing transgender empowerment and
economic resilience. However, to ensure equity and impact, these interventions must be
participatory, scalable, and enabled by policy frameworks supporting inclusive entrepreneurship.
Future research should focus on intersectionality, sustainability, and integration with national
digital and employment missions.

Keywords

Transgender empowerment, Digital interventions, Entrepreneurial self-efficacy, Gender inclusion
1. Introduction

1.1 Background and Rationale

Transgender individuals, particularly transgender women, remain among the most marginalized
populations worldwide in terms of access to healthcare, employment, and social protections. In
recent decades, research has increasingly recognized the disproportionate burden of psychosocial
stress, stigma, and unemployment faced by transgender people [1]. Despite growing legal and
social recognition in some regions, many continue to navigate systemic discrimination, leading to
reduced opportunities for economic participation and increased vulnerability to mental health
disorders [2].

Empowerment—often defined as the process of increasing personal, interpersonal, or political
power—becomes essential in improving life outcomes for marginalized groups. For transgender
individuals, empowerment intersects crucially with socioeconomic inclusion, particularly the
ability to engage in self-directed employment or entrepreneurship [3]. This is especially
meaningful in contexts where institutional employment discrimination remains a barrier.

Technological innovations, particularly digital platforms and mobile-based tools, provide an
evolving opportunity for creating inclusive interventions targeting these domains [4]. These
"TransTech" solutions—technology-based tools designed with and for transgender communities—
are emerging as viable approaches to address gaps in access, support, and sustainability of
empowerment-focused initiatives [5].

1.2 Significance of Transgender Empowerment and Entrepreneurship

Transgender empowerment is a multidimensional concept encompassing legal recognition, social
inclusion, economic participation, and psychological agency. Among these, economic
empowerment through entrepreneurship offers a pathway to autonomy and resilience. For many
transgender individuals facing exclusion from conventional labor markets, self-employment and
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micro-entrepreneurship present viable alternatives to financial dependence and vulnerable
livelihoods [6].

Entrepreneurship not only provides financial autonomy but also fosters self-esteem, purpose, and
community leadership among transgender individuals. Programs aimed at fostering occupational
self-efficacy and marketable skills have shown promising psychosocial benefits in marginalized
groups globally [7]. However, most conventional entrepreneurship development programs fail to
incorporate gender-affirmative content or culturally responsive methodologies that cater
specifically to the experiences of transgender people.

The exploration of entrepreneurship as a vehicle for transgender empowerment is especially
relevant in resource-limited and culturally complex settings where gender minorities are
structurally excluded from formal workforce participation [8].

1.3 Role of Digital Interventions

Digital interventions have redefined the landscape of public health and economic empowerment,
especially for marginalized populations. Ranging from mobile applications and online learning
platforms to social media-based peer support systems, digital technologies hold the potential to
democratize access to information, mentorship, and entrepreneurship training [9].

For transgender individuals, digital interventions carry unique value—not only in their scalability
and accessibility but in their ability to offer discreet and affirming spaces for learning, healing, and
self-development. Studies have established that mobile-based mental health programs, digital
storytelling platforms, and virtual marketplaces have the potential to address structural barriers
related to stigma, geographic isolation, and limited employment opportunities [10].

Importantly, the participatory design of such interventions—that is, involving transgender
individuals in co-creating tools relevant to their lived experiences—has been identified as a best
practice to enhance relevance and user engagement [11].

1.4 Objectives of the Review
This narrative review aims to:

o Synthesize existing evidence on the design and evaluation of digital interventions targeting
transgender empowerment and entrepreneurship;

o Identify the key components, frameworks, and evaluation strategies utilized in these
interventions;

o Highlight successful models and identify barriers to implementation;

e Offer recommendations for future research, policy, and practice with a focus on inclusivity,
effectiveness, and sustainability.
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By mapping the current landscape, the review intends to bridge the knowledge gap between
transgender-specific needs and the potential of tailored digital innovations.

1.5 Scope and Limitations

This review specifically focuses on peer-reviewed literature, grey literature, and program reports
(where relevant) discussing the design, implementation, and evaluation of digital interventions
aimed at empowering transgender individuals, with specific attention to entrepreneurial
development. The temporal scope includes literature published between 2010 and 2024,
considering the recent yet rapid evolution of digital technologies.

While digital tools geared towards mental health, education, and employment support are all
relevant, this review emphasizes interventions that address empowerment outcomes through
economic independence, entrepreneurship skill-building, and digital literacy.

However, due to the limited volume of transgender-specific digital entrepreneurship interventions,
this review may draw on analogous evidence from other marginalized or gender-diverse
populations to derive transferable insights. In addition, non-English literature and interventions
not documented with sufficient detail in public sources may be excluded from analysis.

2. Conceptual Framework
2.1 Defining Transgender Empowerment

Transgender empowerment refers to a process by which transgender individuals gain greater
control over decisions and actions affecting their lives, particularly in the face of systemic
marginalization. It encompasses aspects such as identity affirmation, social inclusion, legal
protections, access to healthcare, and economic autonomy. Empowerment in a transgender context
also involves dismantling institutional barriers that contribute to discrimination, stigma, and
invisibility within mainstream systems [12].

At an individual level, empowerment can translate to increased self-efficacy, agency, and
resilience, which are crucial for engaging in entrepreneurial activities. Community empowerment
involves collective action, resource mobilization, and network-building, which can be facilitated
through peer-led initiatives and community-based digital platforms [13]. Importantly,
empowerment is not merely the end goal but also a constituent process in intervention
development, ensuring that transgender voices drive design, implementation, and evaluation.

2.2 Entrepreneurial Self-Efficacy in Marginalized Populations

Entrepreneurial self-efficacy refers to an individual's belief in their ability to perform tasks and
roles associated with entrepreneurship. For marginalized populations, including transgender
individuals, this construct is significantly influenced by external barriers such as discrimination,
access to education, capital, and supportive networks [14].
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Research has shown that entrepreneurial self-efficacy is a strong predictor of entrepreneurial
intention, persistence, and success, particularly when traditional employment avenues are
inaccessible. Among socially excluded groups, fostering self-efficacy involves not only skill
development but also addressing internalized stigma, fear of failure, and lack of role models [15].
Digital interventions—when designed using strengths-based and inclusive approaches—can help
improve entrepreneurial confidence by providing access to skills, mentorship, and real-world
simulations [16].

2.3 Theoretical Models Guiding Digital Interventions (e.g., Empowerment Theory,
Technology Acceptance Model)

Digital interventions implemented for transgender empowerment and entrepreneurship are often
anchored in multidisciplinary theoretical frameworks. The Empowerment Theory offers a useful
foundation by emphasizing individual control, critical awareness, and participatory decision-
making [17]. This theory supports the co-creation and adaptiveness of interventions, ensuring that
marginalized users transform from passive recipients into active shapers of their own development
pathways.

The Technology Acceptance Model (TAM), originally proposed to explain user acceptance of
digital technologies, posits that perceived usefulness and ease of use predict adoption behavior. In
marginalized populations, including transgender individuals, an expanded TAM must factor in
social determinants such as safety, identity validation, and engagement habits [18]. Other
frameworks such as the Diffusion of Innovations Theory and the Health Belief Model have also
been adapted to evaluate uptake of digital platforms among underrepresented users [19].

An effective digital intervention should integrate both behavioral theories and empowerment
principles to not only facilitate technological access but also motivate use, retention, and
meaningful impact.

2.4 Intersectionality and Digital Access

Intersectionality provides a foundational framework to understand how overlapping identities—
such as gender identity, socioeconomic status, caste, ethnicity, and geographical location—jointly
shape a transgender person’s access to empowerment and entrepreneurship opportunities.
Transgender individuals often navigate multiple oppressions that limit their educational
attainment, capital access, digital literacy, and safe internet usage environments [20]. These
compounded disadvantages must be acknowledged when designing digital interventions.

Digital inequality, often defined as disparities in access, usage patterns, and benefits derived from
technology, disproportionately affects transgender communities in rural and low-income settings.
Interventions that do not address such contextual barriers risk replicating existing disparities rather
than alleviating them [21]. Therefore, applying an intersectional lens is essential not only for
reaching those at the margins of the transgender population but also for producing inclusive and
equitable technological solutions with long-term relevance.
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3. Methodology
3.1 Review Design and Rationale

This study employed a narrative review methodology to explore how digital interventions are
designed and evaluated in the context of transgender empowerment—with an emphasis on
entrepreneurial outcomes. A narrative review was selected as the most suitable approach due to the
interdisciplinary and evolving nature of the topic, which encompasses multiple domains such as
public health, digital technology, gender studies, psychology, and entrepreneurship. Unlike
systematic reviews that follow narrowly defined hypothesis-driven protocols, narrative reviews
allow for a broader synthesis of conceptual, empirical, and methodological literature on emerging
topics that are not yet amenable to meta-analysis or standardization across studies [22,23].

The purpose of this review was not to evaluate effectiveness per se, but rather to identify and
summarize the key design elements, implementation strategies, and evaluation practices informing
digital interventions targeting transgender empowerment and economic resilience—particularly as
mediated through skill building, entrepreneurial self-efficacy, and inclusive technological access.

3.2 Inclusion and Exclusion Criteria

A set of pre-determined inclusion and exclusion criteria was used to select relevant sources for this
review. To ensure academic rigor and relevance to the review objectives, only studies and sources
that met the following inclusion criteria were considered:

e Focused explicitly on transgender or gender-diverse populations, with clearly segregated
data or theoretical focus

e Described or evaluated the design and/or implementation of digital or technology-based
interventions

e Included indicators of empowerment—psychological, economic, social—or
entrepreneurial aspects such as training, digital skill development, or self-employment
promotion

o Published between January 2010 and March 2024
e Written in English

e Peer-reviewed journal articles, program evaluation reports, doctoral dissertations, or white
papers from reputable agencies

Articles were excluded if they:

e Focused exclusively on medical transitioning, hormone therapy, or clinical healthcare
interventions without any reference to empowerment or economic outcomes
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e Described digital projects lacking formal intervention design or evaluation (e.g.,
descriptions of websites or apps without user testing or impact feedback)

e Clustered transgender participants into broader LGBTQ+ categories without disaggregated
analysis or reporting

o Were non-academic sources such as newspaper articles, social media content, blog posts,
or purely opinion-based narratives without empirical grounding

e Duplicated findings in multiple versions (e.g., conference abstract plus full-length
publication; only the full article was retained)

Applying these criteria allowed a focus on literature demonstrating direct relevance to the thematic
areas of the review, while excluding generalized or non-empirical content.

3.3 Search Strategy

A comprehensive and structured literature search was carried out between February and June 2025.
The search was conducted across six electronic databases: PubMed, Scopus, Web of Science,
CINAHL (Cumulative Index to Nursing and Allied Health Literature), PsycINFO, and Google
Scholar. To maximize the sensitivity and specificity of the search, a combination of controlled
vocabulary (e.g., MeSH terms) and free-text keywords was used. Boolean operators (AND/OR)
were applied to combine terms and filter results.

Keywords and phrases included:

"transgender", "trans women", "trans people", "digital intervention", "technology-based
intervention", "mobile application", "e-health", "digital health", "entrepreneurship",
" n

"entrepreneurial self-efficacy”, "economic empowerment", "skills training", and "psychosocial
support".

Sample search string (adapted for PubMed):

("transgender persons"[MeSH Terms] OR "transgender"[All Fields] OR "trans women"[All
Fields]) AND ("digital intervention"[All Fields] OR "technology-based"[All Fields] OR "mobile
application"[All Fields]) AND ("empowerment"[All Fields] OR "entrepreneurship"[All Fields]
OR "self-efficacy"[All Fields])

In addition to database searching, backward citation chaining was performed by screening the
reference lists of included studies. A few seminal gray literature sources (e.g., project evaluations
or summaries from relevant NGOs) were also handpicked if they met the review criteria.

All retrieved citations were first imported into Zotero software for reference management.
Duplicates were removed manually. Titles and abstracts were screened for relevance, followed by
full-text review based on the inclusion and exclusion criteria.

3.4 Data Extraction and Synthesis Approach
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A structured data extraction process was used to ensure consistency in information collection
across diverse sources. A customized extraction form was developed to collect the following data
from each article:

e Author(s), year of publication, and country of study

o Characteristics of the target population (gender identity, age range, geographic setting, etc.)
o Type of digital intervention (e.g., mobile app, web platform, blended learning program)

e Delivery mode, duration, and technological platform used

o Empowerment and/or entrepreneurship indicators targeted

o Stakeholder involvement in design (e.g., participatory/co-design methods)

o Theoretical framework (if any) underpinning the intervention design

o Evaluation strategy and metrics (qualitative, quantitative, or mixed methods)

o Key outcomes, findings, and limitations reported

Data were initially grouped and coded thematically using a basic framework informed by the
review objectives. Open coding was employed to identify recurrent patterns, innovations, and
variations in intervention design. Salient themes such as user-centered design, inclusivity of
content, challenges in implementation, and methodological strengths and gaps in evaluation
strategies were clustered under broader domains.

Given the heterogeneity in study design, population characteristics, and outcome measures, a meta-
analytic approach was not suitable. Instead, a thematic narrative synthesis was conducted, allowing
integration of findings across multiple types of evidence while preserving their contextual richness.

No formal risk of bias or quality assessment tools were used due to the broad and interpretive
nature of the review focus, and because many included studies used exploratory or participatory
methodologies not amenable to standard quality grading frameworks. However, transparency in
reporting, clarity of intervention design, and methodological rigor were documented for each study
and reflected upon during synthesis.

4. Characteristics of Included Studies

The final sample for this narrative review comprised 23 studies and program evaluations published
between 2011 and 2023. The studies varied in research design, intervention type, target outcomes,
and geographic location. Despite these variations, all sources met the eligibility criteria outlined
and addressed either the design or evaluation—often both—of digital interventions aimed at
transgender populations, with a specific focus on empowerment, skill-building, or entrepreneurial
capacity development.

4.1 Geographic Distribution and Population Profiles
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The majority of the included studies originated from high-income and middle-income countries,
particularly the United States (n = 10), India (n = 5), Canada (n = 3), Brazil (n = 2), South Africa
(n=1), and Thailand (n = 2). While several interventions targeted LGBTQ+ populations broadly,
only those that disaggregated transgender-specific needs and outcomes were selected. Where
samples included broader gender-diverse individuals (e.g., nonbinary or genderqueer persons),
transgender women remained the primary focus in 17 of the 23 studies.

Participants largely ranged in age from 18 to 45 years, with many programs targeting young adults
or mid-career individuals facing unemployment or social stigma. Several interventions recruited
participants from urban or peri-urban settings, though three studies explicitly worked with rural
transgender populations who had limited digital access [24,25].

4.2 Types of Digital Interventions

The reviewed literature showcased a range of digital modalities used to deliver empowerment-
based content and supportive entrepreneurial training. These included:

e Mobile applications tailored to mental health, goal setting, and self-agency

e Web-based e-learning platforms featuring business development modules

e Online mentorship programs delivered via video conferencing or chat forums

o Blended models incorporating both face-to-face and online components

o Interactive storytelling and digital media creation platforms

e SMS- and WhatsApp-based economic literacy programs for low-literacy groups

Of note was the integration of culturally sensitive visual design and language across most
interventions, such that both visual cues and text content affirmed trans identities and
socioeconomic realities [26].

4.3 Intervention Settings

Interventions were delivered through varied platforms, and their operational settings ranged from
community-based organizations to public health clinics and educational institutions. Nine
interventions were designed and implemented in partnership with grassroots transgender
collectives or nonprofits, which facilitated community trust, enrollment, and culturally grounded
content creation. Some programs operated largely online to maximize reach across rural or low-
access areas, addressing geographic dispersion and local stigma [27].

Three studies emphasized scalable digital ecosystems, combining health promotion, career
support, and peer interaction in a single application or interface. These 'bundled' platforms
incorporated mental health self-assessments, entrepreneurship training modules, and microgrant
application features within the same technological infrastructure [28].
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4.4 Stakeholder Engagement and Co-Design

Participatory design approaches were reported in 16 of the 23 studies, demonstrating a growing
trend toward user-centered and inclusive development practices. Transgender peers, community
advocates, and knowledgeable NGOs were involved in early needs assessment, content design
workshops, pilot testing, and iterative revisions. Such participation has been positively linked to
increased user satisfaction, cultural specificity, and product credibility [29].

Several interventions engaged advisory boards made up of transgender entrepreneurs, educators,
and allied tech developers, indicating a shift from traditional top-down program development to
co-created solutions that align more closely with community-identified needs.

4.5 Intervention Duration and Follow-up

The duration of digital interventions ranged from 4 weeks to 12 months, with most spanning 8 to
16 weeks. Short-format pilot programs were more common in low-resource settings, often due to
limited funding or technological constraints. Six studies included follow-up assessments beyond
three months post-intervention to assess retention of empowerment gains or entrepreneurial skill
application. However, challenges with attrition and sustained digital engagement were noted
across many programs, particularly among low-income participants with intermittent internet
access [30].

4.6 Evaluation Strategies and Outcomes

Evaluation methods varied in rigor and scope. Mixed methods (n = 12) constituted the most
prevalent approach, combining pre-post surveys, focus group discussions, and key informant
interviews. Quantitative-only evaluations (n = 6) focused primarily on measurable changes in self-
efficacy, digital literacy, or employment status. Qualitative-only methodologies (n = 5) relied on
narrative accounts, case studies, and phenomenological approaches to evaluate user experience
and perceived improvements in agency, wellbeing, or entrepreneurial readiness.

Commonly reported outcomes included:
o Increases in entrepreneurial self-efficacy and confidence to initiate ventures

e Improved digital literacy and familiarity with business tools (e.g., Canva, Zoom,
accounting apps)

o (Greater self-reported autonomy, identity affirmation, and community connectedness
o Enhanced capacity to market hand-made or digital goods via social media
e Inclusion in mentoring or funding opportunities due to platform exposure

While evidence for financial outcomes (e.g., revenue generation or capital growth) was often
limited or self-reported, subjective empowerment and psycho-emotional transformation were
recurrent themes in nearly all studies [31].
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5. Design Features of Digital Interventions

This section presents an in-depth synthesis of the core design features, principles, and digital
infrastructure used in transgender-focused empowerment and entrepreneurship interventions
across the reviewed literature. Attention is paid to how these design elements engage with the
contextual realities of transgender communities, including issues of safety, accessibility,
interactivity, and cultural responsiveness.

5.1 Needs Assessment and Co-Design with Trans Individuals

A unifying aspect of many successful interventions was the early inclusion of transgender
individuals in the needs assessment and content development stages. Participatory design
approaches were noted in 16 out of the 23 studies reviewed. These studies emphasized that co-
design processes enabled the incorporation of culturally resonant language, visuals, psychosocial
issues, and lived realities, thus making the tools more relevant and empowering to users [32].

Needs assessments were often conducted via focus groups, rapid ethnographies, community
stakeholder interviews, or surveys. Findings revealed common challenges such as low financial
literacy, fear of discrimination in venture registration processes, limited peer mentorship, and
anxiety linked to technology use among older trans individuals [33]. These insights shaped the
resulting curricula and functionality of the digital platforms, helping to reduce user alienation.

5.2 Content Development and Personalization

The scope of content delivered through digital interventions varied widely depending on program
goals. However, most interventions included modules or activities focused on skill development,
emotional strength-building, and goal orientation. In models targeting entrepreneurship, content
featured:

o Basics of business ideation and feasibility analysis

o Digital marketing and social media presence creation
e Micro-enterprise budgeting and cost tracking

e Negotiation skills and client communication strategies
o (ase studies of successful transgender entrepreneurs

Many platforms provided content in multiple languages, employed voice-assisted tools for low-
literacy users, or allowed users to customize learning paths based on their existing knowledge
levels [34]. Personalization helped keep users engaged and ensured that content was paced and
contextualized appropriately.

5.3 Technology Platforms Used
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Platforms used for delivering interventions were tailored to suit participants' access and familiarity
with digital technology. The following models were common:

e Mobile applications for Android operating systems due to their cost efficiency and
widespread use in low-income settings

e Web-based portals that could be accessed via browser on phones or desktops
e SMS-based modules for individuals in areas with limited internet connectivity
e WhatsApp or Telegram groups for ongoing communication and mentorship

e Hybrid platforms combining synchronous (e.g., live webinars) and asynchronous content
(e.g., video tutorials, toolkits)

The scalability and compatibility of these platforms with low-bandwidth environments were key
design considerations, particularly in interventions conducted in rural or semi-urban settings [35].

Accessibility audits were rarely formalized but were indirectly addressed through simplified
interfaces, offline content downloads, and anonymous log-in features designed to reduce data
tracking. Some apps offered gender-affirming avatars and privacy settings inspired by safety
concerns reported by users.

5.4 Accessibility, Usability, and Cultural Relevance

A critical design priority for all reviewed interventions was the need to ensure usability among
gender-diverse individuals facing digital exclusion due to economic conditions, stigma, or
misinformation. Barriers such as lack of personal devices, shared internet usage within households,
and fear of exposure were discussed in at least 12 studies [36].

Accordingly, user interfaces were designed with visual clarity and minimal cognitive load in mind.
Icons were tested for cultural resonance and instructional videos were designed to avoid
heteronormative or binary representations. Color schemes, voice narration, and examples were
frequently adapted based on regional inputs and diversity through pilot testing phases.

Mobile applications specifically emphasized progress tracking, gamification strategies, badges,
and achievements to encourage ongoing participation and skill mastery. These features had a dual
effect: improving learning outcomes and promoting users’ sense of agency and self-direction.

5.5 Privacy, Ethics, and Data Security Considerations

Confidentiality and data security emerged as critical cross-cutting concerns. Transgender
individuals often face violence, social exclusion, or economic loss upon disclosure of their gender
identity. Hence, digital interventions were designed with features to obscure profile information
whenever possible. Username aliases, password recovery options without the use of legal names,
and gender-neutral sign-up procedures were among the design elements used to prioritize user
safety [37].
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Ethical frameworks were rarely articulated in formal publications, but ethics-related practices
included data encryption, user-informed consent for data collection, and storage on secure servers.
In community-partnered projects, local transgender leaders provided feedback on perceived risks
associated with use, which led to further iteration of ethical design concerns.

Some interventions included disclaimers or safety navigator features that assisted users in exiting
the platform quickly or provided guidance in the event of emotional distress triggered by course
content or peer interactions.

6. Evaluation Strategies and Outcomes

Evaluation is critical to understanding not only the effectiveness of digital interventions but also
their cultural relevance, ethical viability, and sustainability. Across the reviewed studies, clear
differences emerged in how digital programs targeting transgender empowerment and
entrepreneurship were assessed. Evaluation strategies ranged from simple pre-post user feedback
to multi-phase mixed-methods studies led by external evaluators. This section details the dominant
trends in evaluation design, the theoretical frameworks applied, measurement indicators used, and
reported outcomes.

6.1 Evaluation Frameworks Used

A minority of studies employed explicit evaluation frameworks to guide their inquiry. Among
those, the RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance)
framework was the most commonly cited due to its suitability for public health programs with
digital components [38]. It was used to measure how far the intervention penetrated the target
population, its impact on intended goals, patterns of adoption among stakeholders, and the
scalability of program models.

Kirkpatrick’s four-level model of training evaluation—covering reaction, learning, behavior, and
results—was adapted in a few entrepreneurial skills-based interventions to evaluate not just
knowledge uptake but behavior change and real-world business application [39].

In other cases, program developers created context-specific logic models to evaluate short-,
medium-, and long-term outcomes, often with input from transgender participants or advisory
boards. Only a few interventions embedded longitudinal evaluation designs, which limited the
ability to observe sustained empowerment outcomes over time.

6.2 Measures of Empowerment and Entrepreneurial Outcomes
The most frequently assessed empowerment outcomes included:

e Increased confidence in digital and entrepreneurial tasks

e (reater sense of agency and self-determination

e Decline in self-reported internalized stigma
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o Improved ability to navigate systems (e.g., banking, licensing)

For measuring entrepreneurial self-efficacy, some studies used validated quantitative scales such
as the Entrepreneurial Self-Efficacy Scale (ESE), while others employed purpose-built instruments
tailored to digital micro-enterprise contexts [40]. Indicators included perceived competencies in
marketing, budgeting, and customer interaction.

Others employed business readiness assessments with rubrics for project pitching, market analysis,
and digital branding. In studies that distributed microgrants or seed funding as part of the
intervention, grant uptake or successful project initiation served as indirect evidence of
entrepreneurial self-confidence [41].

6.3 Psychosocial and Mental Health Outcomes

Although the core focus of this review is empowerment and entrepreneurship, nearly 60% of
included interventions also tracked changes in psychosocial wellbeing. This is likely because
digital empowerment is intricately linked to psychological health, especially among marginalized
gender-diverse individuals.

Measured outcomes included:
e Reduction in anxiety and depressive symptoms
e Improvements in self-esteem and identity pride
o Enhanced social connectedness and perceived peer support
e Declines in suicide ideation or substance use
o Strengthened future orientation (e.g., envisioning goal-driven careers)

Some studies used standardized tools such as the Rosenberg Self-Esteem Scale, the Generalized
Anxiety Disorder-7 (GAD-7), or the Patient Health Questionnaire-9 (PHQ-9). However, others
developed community-informed tools capturing feelings of personal freedom, goal clarity, and
stigma resilience not commonly measured in clinical instruments [42].

6.4 Employment and Business Start-Up Metrics

Outcomes related to employment and entrepreneurship were variably tracked across studies. In a
few structured programs, participants were supported in writing business plans, launching digital
storefronts, or attending online job fairs. Where actual business initiation was supported,
researchers tracked outcomes like:

e Number of participants who applied for business licenses or permits
e Number creating social media sales accounts or websites

o Business sustainability 3—6 months post-intervention

PAGE NO : 328



Zhuzao/Foundry[ISSN:1001-4977] VOLUME 28 ISSUE 10

o Self-reported income increase from entrepreneurial activities
e Number of people employed by trans-owned microenterprises

Though much of the employment data remained self-reported, triangulation with digital footprints
(e.g., number of customers, likes/follows on business pages) was used in a small number of
evaluations to validate social microenterprise impact [43].

6.5 User Engagement, Satisfaction, and Feedback

Beyond quantitative indicators, user experience data played a central role in evaluating the
acceptability of digital interventions. Feedback was collected via forms, interviews, online focus
groups, or platform usage logs.

Recurring themes included:
e Appreciation for gender-affirming content and visuals
e Desire for more financial capital or access to subsidies
e Challenges maintaining engagement due to internet instability
e Requests for networking features or live mentorship
o Fatigue with text-heavy modules; preference for gamification

Some participants highlighted emotional relief from engaging in identity-affirming activities,
while others reported difficulty applying entrepreneurship knowledge without real-world capital
or mentorship. These findings suggest that while digital tools are useful, their standalone efficacy
is likely enhanced when complemented by social and material support systems [44].

7. Key Findings and Emerging Themes

The synthesis of studies included in this review revealed several interconnected observations
around the design, delivery, and impact of digital interventions tailored for transgender
empowerment and entrepreneurial development. While the intervention contexts and methods
were diverse, common findings and thematic patterns emerged across the literature. This section
organizes these insights into four key domains: components of effective digital interventions,
barriers to implementation and uptake, facilitators of engagement and impact, and key gaps in
current evidence.

7.1 Effective Components of Successful Interventions

Across multiple studies, certain intervention elements consistently appeared to contribute to
positive outcomes. One of the strongest indicators of success was the integration of participatory
and user-led design processes. Interventions that involved transgender people at every stage—from
needs assessment to interface testing—reported higher satisfaction, sustained engagement, and
improved empowerment outcomes [45].

PAGE NO : 329



Zhuzao/Foundry[ISSN:1001-4977] VOLUME 28 ISSUE 10

Another recurring feature of effective programs was modular content combining skill development
(e.g., entrepreneurship, digital marketing, budgeting) with psychosocial support (e.g., resilience-
building, overcoming internalized stigma). Programs that offered bite-sized, visually engaging
modules—especially those incorporating gamification or narrative-based elements—achieved
higher completion rates [46].

Programs that embedded access to mentorship or networking (whether via live virtual sessions,
messaging apps, or alumni groups) were more likely to report outcomes in real-world
entrepreneurial application. Additionally, interventions anchored in a theoretical framework, such
as the Empowerment Theory or Social Cognitive Theory, demonstrated greater coherence and
impact in their design and evaluation strategies.

7.2 Barriers to Implementation and Uptake

Despite promising trends, several barriers hampered intervention uptake and impact.
Technological access emerged as the most frequently reported barrier. Many participants lacked
stable internet connections, private digital devices, or digital literacy—particularly those living in
rural or underserved urban areas. Some programs attempted to bridge this gap through smartphone
lending, hotspot networks, or SMS-based content, but these solutions were limited in scope and
scalability [47].

Stigma and safety concerns also led to under-utilization. Transgender individuals in hostile home
or community environments often expressed fear of being outed through digital content or activity
traces. In such cases, concerns around data privacy, anonymous access, and safety features were
poorly addressed in some interventions, limiting participation [48].

Other challenges included limited follow-up opportunities post-training (e.g., no incubation
support, seed funding, or advanced modules); low program funding that constrained long-term
delivery; and over-reliance on text-heavy, academic content that alienated lower-literacy users.

7.3 Facilitators and Enablers of Engagement

Intervention success was not solely dependent on the technology itself but equally on the social
and structural ecosystem surrounding the user. Facilitating factors included:

o Culturally tailored content that used regional languages, non-binary visuals, and affirming
narratives

e Design simplicity, including intuitive navigation and offline access features

e Multi-stakeholder partnerships involving NGOs, government skill missions, and local tech
firms

o Integration with government social protection or entrepreneurship initiatives

o Visible representation of trans entrepreneurs and mentors in content and leadership
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Social capital played a major role in uptake. Involvement and endorsement from trusted peer
networks—such as Hijra gharanas, queer collectives, or trans-led NGOs—functioned as validation
mechanisms encouraging transgender individuals to engage with the offerings [49].

Many studies indicated that digital spaces tended to be more inclusive and less judgmental than
traditional vocational institutions. This made digital platforms a preferred modality for those who
had been excluded or harassed in mainstream education or employment programs.

7.4 Gaps in Current Research and Interventions

Despite the growing body of work around TransTech interventions, key limitations and gaps persist
in both practice and research domains.

First, there remains a lack of rigorous longitudinal data. Few interventions tracked participants
long enough to assess the sustainability of empowerment or entrepreneurial gains. Second,
outcome metrics were unevenly applied across studies. Standardized evaluation of
empowerment—especially in culturally congruent ways—was rare, making comparative
assessment difficult [50].

Furthermore, interventions remain predominantly urban-centric and technology-heavy. Rural
transgender individuals, older trans populations, and those living with disabilities were
underrepresented in the reviewed literature.

Finally, there is limited integration between digital empowerment efforts and systemic legal and
policy changes. While digital platforms provide vital access, they cannot compensate for persistent
structural inequities in credit access, identification documents, or gender recognition laws.

These gaps underscore the importance of extending digital interventions beyond pilot phases,
ensuring they are embedded in broader policy frameworks, and designed with community co-
ownership and cross-sector collaboration.

8. Discussion

This narrative review examined the design and evaluation of digital interventions developed to
support transgender empowerment and entrepreneurship. As the findings suggest, there is a
growing commitment across the public health, educational, and digital innovation sectors to
provide gender-affirming, skills-based technological solutions for transgender individuals.
However, questions remain regarding sustainability, inclusiveness, and real-world scalability of
these interventions.

The review highlights that effective digital interventions for transgender communities are typically
those grounded in participatory methods, theoretical rigor, and contextual sensitivity. Programs
that facilitated empowerment and entrepreneurial self-efficacy most successfully were those
embedded in frameworks such as Empowerment Theory, Social Cognitive Theory, and the RE-
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AIM implementation model, and were co-developed in collaboration with community
stakeholders [45,51].

8.1 Implications for Nursing, Public Health, and Technology Integration

The convergence of nursing, public health, and technology design presents new opportunities for
holistic transgender empowerment models. Mental health and community health nurses are
uniquely positioned to play advocacy and facilitation roles in implementing community-based
digital programs. Their anthropological sensitivities, counseling skills, and ability to recognize
micro-level stressors align closely with the digital needs of transgender individuals, such as
identity affirmation, psycho-social stability, and safe learning environments [52].

Public health stakeholders must also recognize the broader implications of digital exclusion.
Empowerment-based interventions should be linked to national skill development strategies,
health outreach efforts, and economic development policies—especially in low- and middle-
income countries (LMICs). While some reviewed programs managed to align with national
initiatives such as India’s Skill India or Digital Bharat, most operated in isolation without policy
integration [53].

Digital designers and technologists have a vital role to play in democratizing access. By adopting
inclusive design standards—such as non-binary registration forms, gender-neutral avatars, and
accessible user interfaces—tech professionals can directly influence trans-inclusive
infrastructures. Furthermore, open-source coding and content licensing can facilitate low-cost
scale-up and community replication.

8.2 Alignment with Global Sustainable Development Goals (SDGs)

The essential goal of empowering transgender individuals via digital innovation aligns closely with
several UN Sustainable Development Goals, notably:

e SDG 5: Gender equality, through eliminating discrimination and promoting empowerment
opportunities across sectors.

e SDG 8: Decent work and economic growth, by fostering entrepreneurship and financial
inclusion.

e SDG 10: Reduced inequalities, especially in access to technology, health, and education.

e SDG 3: Good health and well-being, through digital mental health support and health
access services.

Programs that reinforced these goals were often holistic—offering not only skill development but
also mental health support, peer networks, and access to microfinance opportunities [54].
However, there was limited systematic effort in leveraging these global frameworks to guide
program design or reporting. There is thus a need to formalize evaluation practices and align
interventions with global gender equity metrics.
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8.3 Scalability and Policy Considerations

A critical challenge emerging from this review is scalability. Many promising digital interventions
were restricted to pilot phases, limited in translatability due to language, infrastructure, or
population specificity. Moreover, most were externally funded, short-term projects without
sustainable funding streams or government adoption mechanisms.

To overcome these challenges, digital entrepreneurship programs should be integrated into
government-supported skill and innovation schemes, allowing for long-term incubation, funding
access, and visibility. Creating policy pathways for digital micro-entrepreneurs from marginalized
gender groups to register businesses, access capital, and seek mentorship must become a state
obligation rather than an NGO responsibility [55].

Agencies working in labor, women’s development, and social welfare must recognize transgender
digital entrepreneurship as part of poverty alleviation and social rehabilitation frameworks.

8.4 Integrating Digital Literacy and Entrepreneurship Training

Finally, it is essential to recognize that digital empowerment and entrepreneurship are deeply
interlinked. Several studies found that trans participants, especially from economically
disadvantaged rural settings, lacked not only entrepreneurial knowledge but basic digital literacy.
Addressing these as separate domains may limit functional impact. Integrated curricula that offer
foundational digital skills along with socio-emotional learning and entrepreneurial mentoring have
shown promising results and should be considered a preferred model moving forward [56].

Such integration involves more than content delivery; it requires counseling support, tailored
pedagogy, peer engagement mechanisms, and diverse modality options (e.g., mobile, voice-
assisted, offline). The role of psychological preparedness—especially overcoming internalized
transphobia, fear of exposure, or trauma stemming from past educational exclusion—must be built
into all empowerment scaffolds.

Leadership from the transgender community is essential at all stages. Empowerment is not
delivered; it is facilitated. Tech experts, social workers, nurses, and educators must embrace co-
leadership models to co-create inclusive, effective, and context-sensitive tools.

9. Recommendations

Drawing from the findings synthesized in this review, several strategic recommendations emerge
for improving the design, delivery, and sustainability of digital interventions aimed at transgender
empowerment and entrepreneurship. These recommendations are categorized for different key
stakeholders: practitioners, technologists, policymakers, and researchers. These actionable
strategies aim to ensure inclusivity, scalability, and long-term impact tailored to the diverse needs
of transgender communities.

9.1 For Practice: Co-Creation and Participatory Development
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Practitioners—including mental health professionals, community health workers, and NGO
facilitators—are strongly encouraged to adopt co-creation models in the development of digital
tools. Transgender individuals should not merely be consulted but positioned as equal partners
throughout the intervention design and implementation process. Participatory action research and
co-design methods enhance cultural relevance, user ownership, and authenticity, thereby
improving outcomes and program longevity [57].

Additionally, incorporating trauma-informed principles, intersectional analysis, and gender-
affirming language into digital content ensures safer and more empowering user experiences. This
includes attention to diverse gender expressions, caste, geographic contexts, and social
vulnerabilities.

9.2 For Technology Developers: Inclusive and Accessible Design

Technology designers and developers must embrace inclusive digital practices grounded in
Universal Design Principles. Applications and platforms created for transgender users should
include flexible user interfaces, low-literacy navigation options, privacy-enhancing features (e.g.,
anonymous browsing, discrete notifications), and oftline access capabilities for areas with limited
data connectivity [58].

Developers are also advised to utilize open-source platforms and community content licensing to
allow local adaptation. Gamification, storytelling, and peer-led narratives should be integrated to
simulate real-world business scenarios, boost engagement, and foster self-efficacy. Biometric or
identity-verification functionalities should avoid binary gender questions and offer gender-diverse
identification options.

9.3 For Policymakers: Institutional Support for Gender-Inclusive Digital Ecosystems

Policy-level change is pivotal for embedding transgender empowerment initiatives into sustainable
governance systems. Government agencies at national and regional levels should include
transgender individuals in skill development, employment generation, and entrepreneurship
missions through dedicated sub-components, subsidies, and affirmative reservation in digital
entrepreneurship schemes [59].

Additionally, digital upskilling programs that are currently framed in gender-neutral (and often
male-dominated) ways must be modified to ensure trans inclusion. Policies should encourage
partnerships between technology platforms and transgender-led collectives, fund digital micro-
enterprise incubators, and provide post-training support structures such as licensing, financing, and
mentoring pathways.

Finally, trans-friendly infrastructure—both physical (digital hubs, skill centers) and digital
(platforms, databases)—must be institutionalized with inclusive protocols, anti-discrimination
legislation, and periodic monitoring.

9.4 For Researchers: Future Directions and Methodological Rigor
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The review identified critical gaps in the literature, notably the need for more rigorous evaluation
methodologies and contextually anchored theoretical frameworks. Future research should
prioritize longitudinal designs, intersectional lenses (incorporating caste, disability, age, rural
location), and multi-country comparisons to explore how digital empowerment translates across
socio-political contexts [60].

Quantitative studies should employ validated empowerment and self-efficacy scales adapted for
transgender contexts, while qualitative researchers should leverage digital ethnographies to
understand lived user experiences. Action research and implementation science approaches can
also contribute to better understanding of what works, for whom, and under what circumstances.

Research funders have a responsibility to support projects that build lasting knowledge
infrastructure, promote South-South learning, and document models of digital empowerment that
are replicable, scalable, and adaptable across regions and identities.

10. Conclusion

This narrative review explored the design, implementation, and evaluation of digital interventions
aimed at promoting transgender empowerment and entrepreneurship. The review synthesized
findings from 23 studies conducted in diverse social, geographic, and economic contexts. Despite
variability in intervention formats and evaluation strategies, key trends emerged that reflect both
the promise and limitations of digital innovation for marginalized gender-diverse populations.

Effective interventions were characterized by their participatory nature, user-centered design,
contextual sensitivity, and integration of empowerment principles across modules. Programs that
provided both skill-based training and psychosocial support were better positioned to address the
multidimensional challenges transgender individuals face in pursuing economic independence and
occupational self-efficacy. Moreover, success was amplified when peer mentorship, community
validation, and flexible technological access were embedded into intervention frameworks.

At the same time, the review identified several structural and design-related barriers that constrain
program impact—particularly digital illiteracy, inaccessible platforms, stigma-driven
nonparticipation, and lack of post-program financial or legal support. The relative scarcity of
longitudinal evaluations and evidence-informed scalability models further limits the
generalizability of existing findings.

The implications for practice, policy, and research are significant. Health professionals, social
workers, and digital designers must converge around inclusive, scalable systems rooted in
community leadership. Policymakers must institutionalize gender-transformative digital
entrepreneurship opportunities within national programs aimed at economic and social inclusion.
Researchers must adopt rigorous, trans-local, and equity-driven frameworks to map long-term
impact.
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Digital interventions can catalyze vital transformations in the lives of transgender individuals—
moving beyond passive welfare to active agency, autonomy, and entrepreneurial success. For this
potential to be fully realized, such programs must be intersectional in design, sustainable in
delivery, and rooted in the lived realities and aspirations of the communities they serve.
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