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SUMMARY

The study fills the gap in the current understanding of available legal safeguards and the actual inclusion
of transgender workers that, despite constitutional and legislative requirements in India, there is still no
equal access to work-related facilities, computerized systems, and company policies. In order to fill this
gap, the research will use a User-Centered Design (UCD) methodology, which involves the active
involvement of transgender employees in all the phases of requirement collection, co-design, prototyping,
implementation, and testing. The model includes adaptive digital platforms, workspace redesign, smart
engine, other policy-promoting, and promotes inclusivity with the help of data analytics and feedback
loops. Pilot testing and simulated data evaluated parameters, including participation by the user,
ergonomic inclusivity, policy-response intelligent, job satisfaction, mental wellbeing, retention, and team
functioning. Findings show significant gains compared to conventional HR models with a 95% increment
in user participation, 4% increment of ergonomic inclusiveness, 65% increment of policy-response
acumen, 4.5-point increment of job satisfaction, 8 % increment of mental wellbeing, 41-point increment
of team collaboration and improvement in retention by 20% in three-years. Overall, these results indicate
that UCD-based technology-enhanced systems have the potential to decrease the level of exclusion,
improve psychological safety, and performance of organizations. This paper finds that sustainable
transgender workplace equity must incorporate participatory feedback, inclusive design and technology-
based solutions into the system of the organizations, developing scalable and evidence-based programs
to enhance inclusion, wellbeing, satisfaction, and retention and creating a supportive and equitable
workplace environment.

Key words: inclusive design, transgender employment, user-centered design, assistive technology,
workplace equity, engineering solutions.

INTRODUCTION

Adopting technology-enabled solutions in workplace design can create momentum for inclusivity as it
pertains to underrepresented communities, including transgender persons [1][22]. While the legal
mechanisms that dictate equitable access to employment in the constitution of India articles 14, 15, 19,
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21 (protection against torture) and the right to life [2]. The transgender persons (Protection of Rights)
Act, 2019; and transgender persons (Protection of Rights) Rules, 2020, which include that a transgender
person has a right to be protected from discrimination and enjoy rights equal to the non-transgender
community, the implementation continues to be largely ineffective [3]. As such, transgender individuals
are generally subject to discrimination and exclusion and lack access to critical workplace infrastructure
and opportunities [4]. Existing workplace design and policies often fail to consider their unique
circumstances, making it difficult for them to fully participate in the workplace or community in a
meaningful and impactful way [5].

In this paper, examined engineering-led approaches to fill these gaps but characterized our framework
and research execution through a UCD process [6]. A UCD process actively involves transgender
community members in all stages of purported design, from gathering requirements to iterative
prototypes and testing, allowing for these individuals' lived experiences to inform solutions [7]. Overall,
this methodology can facilitate the inclusion of transgender persons through the development of flexible
digital platforms, ergonomically inclusive spaces, and intelligent policy-prompting systems that promote
genuine experiences and the actual needs of community members [8][17]. This paper employed UCD
by having transgender workers assist in making, developing, and testing prototypes in real life [9]. The
findings indicated that companies employing UCD-based solutions had significantly higher work
satisfaction, mental health, retention rates, and team connections [10]. These results highlight the crucial
role of UCD in producing technology that everyone can use, and they also indicate how to make the
workplace more equitable for transgender individuals [11][27].

The research is driven by the disparity between the legal provisions to protect transgender people and
lack of actual inclusion of the same within the working environments despite the relevant policies.
Discrimination, rigid HR processes, absence of gender-sensitive online platforms, poor ergonomic
systems and inaccessibility of individual involvement in organizational designing are some of the major
barriers.

e Introduces a technology-enabled, User-Centered Design (UCD)-based framework that can
enhance workplace system and policy inclusion of transgender.

e Launches accommodative digital solutions, workspace redesign, and smart policy-to-action
solutions, to increase access and ease, comfort, and HR responsiveness.

e Offers empirical and quantitative confirmation with models, simulations and pilot studies
proposing better results in terms of participation, wellbeing, retention, and team collaboration.

The paper could be technically divided into significant parts such as Title Page, Abstract and Keywords,
after which the Introduction comes, covering the background, research gap, objectives, and
contributions. This is preceded by a **Related Work/Literature Review to address the literature, then a
methodology section with the detailed description of User-Centered Design framework, technological
models, and system architecture. The second is the Evaluation Setup that describes dataset and
simulation environment and metrics and the third is Results and Discussion that discusses analysis,
tabular results and comparative results. The paper concludes with a conclusion, further work, and
references, which guarantee a good logical progress of the problem statement through problem solution.

RELATED WORK

Although the situation has changed and more people understand it, transgender people still experience
a problem with workplace inclusion and return-to-work (RTW) issues. In an effort to learn more about
the current trends in employment, the nature of workplace and the legal frameworks influencing the
outcome of transgender employees, this paper analyzes the current literature to identify current issues,
available means of support and the gaps that could be prevented to create an inclusive work place. RTW
as a phenomenon of returning after medical or psychological leave is healthy and is an up-and-coming
field; Van de Cauter et al. (2021) [12] note that there is a gap in literature concerning RTW results and
that there are gaps in transgender employment literature. Using semi-structured interviewing of 22
transgender and gender-diverse (TGD) workers and questionnaires with 42 managers, Ladwig et al.
(2023) [13] delved into the subject of inclusion at the workplace, considering factors that may support
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or negatively affect TGD employees in a critical grounded theory perspective. Equality and human rights
are essential guarded by the laws, and Triana et al., 2021[23]; Yaroshenko et al. (2025) [14] compared
legislation and hiring approaches through legal and systemic approaches and gave suggestions to
enhance workplace safety. Fosch-Villaronga & Poulsen (2024) [21], Hafiz et al. (2022) [15] made use
of mixed methods that involved 47 trans workers and focus groups demonstrating that exclusion in
Bangladeshi organizations is formally and socially-based on discrimination, and creating anti-
discrimination strategies is necessary.

Allyship and supportive behaviours in the workplace also affect organizational-based self-esteem
(OBSE) and work attitudes in general; Thoroughgood et al. (2021) [16] adopted a critical event
methodology to show positive effects of the visible identity support. As Fletcher et al. (2025) [18]
demonstrated, the self-expression of gender identity results in the improvement of the quality of life of
non-binary workers when organizations implement the approaches of inclusion in HR practices,
including flexible dressing, using of pronouns, and the sense of allyship by coworkers [24][25][26].

Recent studies show that despite the growth in awareness of transgender rights, there is still a shortage
of actual inclusion, which is mostly limited to policy statements and not actual practice McFadden et al.,
2024;[19] McGuire et al., 2022[20]. The research always suggests that acceptance, allyship, and identity
recognition have a positive impact on satisfaction and retention, but most of them lack scalable, design-
based solutions. There are still gaps between official laws on equality in the workplace and structural
and infrastructural obstacles to the use of facilities, digital systems, and career progression are still
present. This underscores the necessity of combined, quantifiable systems that will translate the concepts
of inclusiveness into working practices. The present paper fills this gap by suggesting a user-friendlier,
technology-driven solution that combines the concepts of digital flexibility, ergonomic redesign, and
intelligent policy assistance, promoting sustainable and evidence-based transgender inclusion in the
workplace.

METHODOLOGY

A complete UCD on how to support transgender inclusivity in workplace contexts, in a technology
development process outlined in blocks across the various stages of needs assessment, co-design, legal
compliance, implementation, and evaluation, serves as a representation framework of ensuring
transgender employees have parity of access, visibility, and support structures made available to them.
Each figure represents an essential component of and the development of inclusive, responsive, data-
driven, and sustainable workplace solutions borne out of empathy and user feedback.

User-Centered Design (UCD) Framework

The UCD framework invites transgender individuals into the entire design process to ensure that the
workplace, technologies, and environments meet the needs of transgender employees. UCD combines
feedback loops, co-design, and real-world environment testing to generate digital platforms, ergonomic
spaces, and policy-prompting systems that promote equity, accessibility, and employee well-being in
workplaces that include transgender individuals.
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Figure 1. Framework for transgender-centric requirement specification Using NLP and persona synthesis

Figure 1 describes a multi-layered procedure for identifying and interpreting the workplace requirements
of transgender employees. The inputs of structured interviews and feedback tools are an input of natural
language processing and semantic analyses, such as sentiment evaluation and discrimination/pattern
mapping. These insights are then converted by a persona synthesis engine into detailed requirements,
including emotional, psychological, and functional requirements. This will empower the HR
professionals, developers, and policymakers to develop fact-based approaches and actionable solutions
to an inclusive workplace to respond to the lived experiences and specific daily activities of transgender
employees.

Inclusion equity gradient model V3, is expressed using equation 1,

Vo, = (LOS) * Ln (1 + ﬁ) (D

6; +w, 04

Equation 1 explains that the inclusion equity gradient model combines accessibility ratios, inclusion
impact, and socio-policy support to describe a period of time in perceived job equity.

In this, Vd,, is the change in transgender equity gradient over time, ; is the policy-driven sensitivity
coefficient related to socio-legal safeguards, and O is the ratio of recruitment events targeting
transgender inclusion. §; is the workforce hostility index aggregated from discrimination reports, w, is
the differential exclusion rate in promotion and training, V; is the index of inclusive interventions across
departments, and o is the composite organizational constraint score on inclusive execution.

Workforce normalized resource allocation function g, is expressed using equation 2,

g * Om @)
q m

Equation 2 explains that the workforce normalized resource allocation function distribution of
development resources to transgender population segments over a specified time is captured by this
integral function.

. [ (O * Yu))ey

In this, S, is the normalized effective resource allocated to transgender workforce support, ,,(y) is the
modular training index as a function of workforce position, and Y, (y) is the temporal engagement rate
of transgender participants over position. dy, d; are the bounds of organizational intervention timeline,
g is the policy inertia metric, Oy, is the latency coefficient in leadership adaptation to diversity

mandates, and 7, is the gender-coded resistance gradient in managerial tiers.
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Figure 2 shows an example of a user-centered design (UCD) that can be used to have transgender
employees actively participate in the design of workplace systems. It has real-time, drag-and-drop
interfaces, AR ergonomics, and customized feedback modules. Emotional Al and NLP applications
transform feedback into quantifiable information, and the intelligent iteration engine continuously
improves the designs to eliminate usability problems and minimize bias. The framework will provide
intentionally inclusive systems for transgender individuals using all stages to make the workplace more
comfortable, welcoming, and inclusive.

The interaction cognitive load equilibrium Dy is expressed using equation 3,

C
Z?:1 Xj * .Bj

Ay + /p,f + g

Equation 3 simulates the optimal level of cognitive load during multi-user collaborative design
interactions by balancing user tolerance with weighted stimuli.
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Figure 2. UCD-driven co-design platform architecture

In this Dy is the cognitive load equilibrium index during platform sessions, x; is the weight of interface
element on perceptual strain, f; is the stimulus amplitude generated by element in real-time, A; is the
saturation delay factor during concurrent input tasks, p2 is the usability adaptability coefficient over
iterative cycles, &, is the feedback fluctuation entropy during user interactions, C is the design

complexity exponent shaping mental load scaling, and o is the total distinct design-interface triggers
considered.
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Distributed participatory influence mapping C, is expressed using equation 4,

(" (0,0 * V()
Ca= -LO ( pe(y) + 6 >ey )

Equation 4 explains that distributed participatory influence mapping is the continuous function that
integrates role value and mediation level throughout the platform.

In this C is the participatory influence spread over the design space, 0, (y) is the weighted user role
density function over the interaction scope. V,,(y) is the mediation leverage function of facilitator
algorithms, p,(y) is the design phase delay function due to consensus noise, § is the non-degeneracy
term to prevent singularities, and Vy andV, are the start and end bounds of the participatory mapping
interval.

Adaptive design convergence velocity W, is expressed using equation 5,

_ Ty *Ln(1+V,)

Equation 5 explains that the adaptive design convergence velocity calculates the velocity of design
convergence on a UCD platform while accounting for feedback loop progression.

fA-fT ()

In this, W, is the adaptive convergence velocity of the design process, T; is the knowledge impact
coefficient from user iterations, V4,4 , is the incremental design pattern diversity in active modules. Y2
is the resistance metric from recurrent user rejection cycles, w? is the baseline friction in cross-functional
collaboration, o; is the iterative depth across the design timeline, and 7, is the time-weighted
engagement efficacy factor.

Inclusive Technological Solutions

A new range of adaptive digital platforms, which embrace disability and intersectionality, UCD
produced ergonomic workplace environments and policy-prompting systems that align with the needs
of transgender people. Together, these rich experiences collaborate to support accessibility and respect
identity expression, while coping with real-time challenges, to create inclusive and supportive
workspaces that improve employee job satisfaction, retention, and mental well-being. Every employee's
experience has value.

Probabilistic compliance entropy model Q is expressed using equation 6,

1

Y + /p,zn + of

Equation 6 explains that the probabilistic compliance entropy model uses weighted guideline entropy
and system opposition penalties to quantify the effective conformity probability.

Qq = * 0y (6)

In this, Q4 is the normalized probability of system-level policy compliance, Y is the aggregate resistance
coefficient from the user role matrix, p2, is the latent system lag in policy evaluation mechanisms, o is
the heuristic deviation index from compliant pathways, and @, is the synchronous enforcement scaling
factor.

Prompt responsiveness flux equation X, is expressed using equation 7,
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Cw Aq(u)*ab(u)* _ndu>
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Equation 7 explains that the prompt responsiveness flux equation over a system cycle is modeled by this
integral. In this X is the cumulative prompt interaction flux across the operational interval, A, (u) is
the time-dependent prompt salience index, g, (u) is the user attention density as a function of time,
and [? is the static system noise interfering with the user response. Y, (u)? is the temporal distraction
variability coefficient, 74 is the cognitive fatigue decay constant, and uy and u, are the temporal bounds
of the prompt observation window.
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Figure 3. Inclusive digital workplace deployment flow

As shown in Figure 3, inclusive digital and physical workplace ecosystems are practically implemented.
Final prototypes will be mapped in a web, mobile, and physical setting, where an integration bus will be
in place to connect the present HR systems to the new interface modules. It has such features as pronoun-
conscious authentication, personalization based on geolocation, and accessibility (e.g., WCAG, voice,
gender-sensitive features). This model guarantees smooth, scalable, and secure inclusion in day-to-day
operations, as inclusion is a component of the work experiences of employees, which is embedded and
viable.

The dynamic inclusion propagation index J, is expressed using equation 8.

Y S s
]e—<m>f (8)

Equation 8 explains that the dynamic inclusion propagation index is the spread of inclusive behavior
among digital workspace components, which is measured by this equation.

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N ” 34 501



Bhargabi Baruah, et al: Technology-enabled ...... Archives for Technical Sciences 2025, 34(3), 495-513

In this, ], is the inclusive behavior propagation index, x; is the entropic resistance of embedded legacy
systems, A, is the structural latency in access parity implementation, and Ty is the time-based frictional
decay in participation channels.

Accessibility adaptive feedback function By is expressed using equation 9,

(M (0,@) * 5;©)
we | (e ) ©

Equation 9 explains that the accessibility adaptive feedback function is adjusted for resistance entropy,
spanning interaction units to describe adaptive accessibility feedback in user interfaces.

In this, By is the cumulative adaptive feedback function, 0, (v) is the visibility entropy of the adaptive
ui component at interaction, and S;(v) is the inclusion depth score during interaction. Ng(v) is the real-

time resistance to interface adaptation, E is the stabilization constant to avoid division anomalies, and
vy and v, are the bounds of the active usage timeframe.

Equitable interaction convergence metric E; is expressed using equation 10,

0, * Log(1 + py)
Ea = w2 + Y2
c h

(10)

Equation 10 explains that the equitable interaction convergence metric balances the usage of the entropy
group-specific bias.

In this, E,; is the equitable convergence metric in multi-role usage, O, is the normalized entropy of the
user diversity profile, p, is the time-adjusted sensitivity to interface transitions, w? is the bias factor
introduced by inherited system behavior, and Y;? is the group-specific accessibility deviation.

Empirical Validation through Pilot Studies

Empirical validation of our efforts was gathered from real-life pilot studies involving transgender
employees, which demonstrated the use of UCD-based workplace solutions. The pilot study data
indicated that UCD initiatives improved job satisfaction, mental well-being, retention, and team
cohesion, demonstrating the efficacy of inclusive design and continued support for engineering-led,
user-informed interventions that promote workplace inclusivity.

Residual outcome shift function S; is expressed using equation 11,

5 — <2%=1(Tk * VTI<2)> . f
‘ Jot+m

Equation 11 explains the residual outcome shift function. The performance result due to post-
implementation lag is estimated by this equation.

(11

In this, S; is the net post-implementation residual outcome shift, 7, is the volatility coefficient of the
observed metric, VT{ is the temporal divergence of the metric post-deployment, g; is the normalized
knowledge decay index in the user base, and 7 is the stability-preserving constant to avoid zero-division.

Integrated feedback impact quotient G, is expressed using equation 12,

(P (1) * By ()
GT_LO <—an(19)+x0 )ea (12)
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Equation 12 explains feedback maturity and remedial alignment under noise & progression bias
limitations to evaluate the over time quotient of data-driven system improvement.

In this, G, is the integrated quotient representing feedback-driven system adjustment, [,,(9) is the
maturity level of the feedback mechanism at the instance, B;(9) is the alignment coefficient of
corrective actions taken, a; (9) is the feedback signal dispersion at the evaluation step, x,, is the systemic
noise factor in user perception channels, and 9,,9; are the lower and upper bounds of the post-
implementation feedback timeline.

In summary, the proposed UCD framework provides companies a tech-based, coordinated means to
make their workplaces more friendly to transgender persons. It entails figuring out what people need,
working together to create it, ensuring it's legal, implementing it in a way that everyone can see it, and
then testing it out. Each section works together to ensure that transgender persons are acknowledged,
valued, and provided with support. This broad idea promotes justice, enhances the workplace, and fosters
long-term change in the business through design processes that engage everyone.

EVALUATION SETUP
Dataset Description

The research relied on a realistic, diversity-focused dataset that comprised anonymous synthetic as well
as pilot-study data of demographics, job roles, promotions, retention, satisfaction, wellbeing, and team
functioning. Algorithms were then coded numerically to conduct analysis on the data, which made it
possible to compare transgender and non-transgender employees with each other and protect ethical
privacy. This is a DEI-centered dataset that can be used to measure gaps in inclusion, behavior patterns,
and policy responsiveness, which can be used to enhance workplace-related changes based on the UCD
structure [26].

Simulation Environment

Table 1. The Simulation Environment
Gender Identity Sexual Race/Ethnicity | Department Job promotion
Orientation Level Status

Transgender Lesbian Black Tech Mid- Yes
Woman Level

Cisgender Man Straight White Finance Senior Yes

Non-binary Queer Asian Marketing Entry- No
Level

Cisgender Bisexual Hispanic HR Mid- No
Woman Level

Transgender Gay Indigenous Sales Entry- No
Man Level

Table 1 shows simulated data from the workplace that includes various employee attributes, namely
gender identity, sexual orientation, race/ethnicity, department, job level, and promotion status. It allows
comparing the transgender, non-binary, and cisgender workers, facilitates the assessment of equity,
promotion patterns, and balance of representation, and can be used as a source of assessing the efficiency
of the UCD model to identify inequalities and quantify the inclusive workplace results.

Evaluation Metrics

This research investigates the transformational role of technology-enabled workplace design, designed
with User-Centered Design (UCD), to facilitate inclusivity for transgender employees. The research
supports equitable employment with the involvement of transgender voices in engineering processes,

through existing digital platforms, ergonomic reforms, and intelligent policy systems.

Digital platform flexibility G, is expressed using equation 13,
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(MW@ x0n® .,
Ge—fo S Wk e (13)

8 + /05 + x?

Equation 13 explains that digital platform flexibility is normalized for system rigidity alongside
contextual boundaries, combining feature variability with device-role responsiveness.

In this, G, is the digital flexibility output over time, d,,(0) is the modular interaction variance at an
instance, @, (6) is the platform versatility across virtual roles, and J; is the rigidity coefficient in core
system design. 7 is the constraint density from code-level bindings, x2 is the behavioral boundary
violation rate, and T is the evaluation time frame.

The analysis of user involvement level t,, is expressed using equation 14,

Ty = <Z—?=1ﬂi * ”1'2
Y VPit3

Equation 14 explains the analysis of user involvement level, which uses task engagement strength and
persistence, regulated by hidden exertion and motivator latency.

)*(1—f) (14)

In this, 7, is the systemic user involvement measure, f3; is the task relevance multiplier for task, njz is

the temporal participation magnitude of task, p; is the cognitive strain in interface handling, and 3 is the
stabilizing denominator term.

The analysis of ergonomic inclusivity d; is expressed using equation 15,

(Y (A *°Cp(y)
@‘L<rﬂw+%>” (19)

Equation 15 explains the analysis of ergonomic inclusivity by combining sensory pressure and device
blockage ratios with layout latency and responsiveness overload. This ergonomic function determines
user comfort.

In this 0 ; is the ergonomic inclusivity index, A¢(y) is the visual-auditory demand factor at time, °C, (y)
is the obstruction weight due to physical interface. T,,(y) is the layout transition latency, x, is the
residual feedback delay index, and U is the full user interaction period.

The analysis of policy-prompting intelligence V, is expressed using equation 16,

L <ZE=1 wy * Log,(1 + ok)> L fNe (16)

T Y, +.t.

Equation 16 explains the analysis of policy-prompting intelligence uses behavioral reactivity and rule
salience to calculate proactive prompting efficiency.

In this V , is the policy-prompting intelligence quotient, wy, is the prompt priority level of the rule,
and oy, is the observed user compliance ratio with the rule. Y, is the system-wide temporal inertia in
response, T, is the bias gradient across user clusters, X; is the prompt signal decay index, and n is the
total policy prompts evaluated.

The analysis of the job satisfaction index °Fj is expressed using equation 17,
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oF — Ty * Log(1 + Vy)
, of + &,

) « (1= f79) (17)

Equation 17 explains the analysis of the job satisfaction index, which calculates job satisfaction by
relating perceived work improvement and emotional gain.

In this, °F is the composite job satisfaction score, T is the emotional gain coefficient from tasks, Vg «

is the logged improvement in work structure. 7 is the attention fragmentation index, &, is the time-
burden misalignment score, and 7 is the fatigue sensitivity rate.

The analysis of the mental well-being score ¢,, is expressed using equation 18,

(e )
Yp=| ——— | *Ln(1+V,) (18)

\ / x¢ + wy
Equation 18 explains that the analysis of the mental well-being score determines mental wellness by
using emotional support signals and neurocognitive clarity.

In this, ¢, is the mental well-being stability score, Y, is the neuro-cognitive clarity factor, and 7, is the
received social-emotional support level. x2 is the divergence in daily distress reports, wy is the emotional
entropy index across sessions, and V; is the shift in confidence from baseline.

The analysis of team functioning score Uy is expressed using equation 19,

_ Xi=1p1* B « F—Pu
Ug_<IS+Ju_d> / (19)

Equation 19 explains that the analysis of team functioning score involves mutual alignment and response
synchronization, which are used to evaluate collaborative health.

In this, Uy is the functional integrity of collaborative teams, p; is the role adherence strength of the
member, [§; is the task synchronicity index for the member, [ is the coordination friction within the
workflow, ug is the cross-role communication latency, ¢,, is the lag due to loss of group cohesion, and
a is the number of team contributors.

Retention rate improvement S; is expressed using equation 20,

5= (V::)—+—vag> (20)

Equation 20 explains the retention rate improvement, simulating the strengthened retention index
brought about by feedback improvement and feature alignment.

In this, S; is the retention improvement potential, Vy is the interaction-level feature upgrade gain, °C,, is
the platform expansion effect from personalization, C, is the baseline disengagement entropy, and Vﬁ is
the friction in repeated user experience.
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Algorithm 1: Inclusive Workplace Data Analysis

Input: Employee dataset D with attributes
{Gender, Orientation, Race, Department, Job_Level, Promotion_Status,
Retention, Job_Satisfaction, Mental Wellbeing, Team_Functioning}
Output: Analytical results R (patterns, predictions, clusters, policy insights)
Begin
Step 1: Data Preprocessing
- Handle missing values in D
- Encode categorical attributes (Gender, Orientation, Race)
- Normalize continuous attributes (Satisfaction, Wellbeing)
Step 2: Feature Selection
- Compute correlation among attributes
- Remove redundant or irrelevant features
- Retain key factors impacting inclusivity
Step 3: Algorithm Selection
If objective = "Predict Promotion/Retention" then
Apply Classification Algorithm (K-Means)
Else if objective = "Group Inclusivity Experiences" then
Apply Clustering Algorithm (Hierarchical)
Else if objective = "Measure Effect on Wellbeing/Satisfaction" then
Apply Regression Algorithm (Polynomial)
Step 4: Model Training and Testing
- Split D into Training set and Test set
- Train model on Training set
- Validate model on Test set
Step 5: Performance Evaluation
If Classification, then evaluate using Accuracy, Precision, Recall, F1-score

If Regression, then evaluate using RMSE, R?
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If clustering, then evaluate using the Silhouette Score, DB Index
Step 6: Insight Generation
- Identify disparities between groups (Transgender vs. Non-Transgender)
- Detect barriers to promotion and retention
- Highlight factors improving satisfaction and well-being
Step 7: Integration with UCD
- Feed insights R into the UCD feedback loop
- Recommend workplace design and policy improvements

End

The Inclusive Workplace Data Analysis Algorithm 1 is a statistical analysis of employee records, which
aims to determine patterns of inclusion and non- inclusion between transgender and non-transgender
employees. It includes data preprocessing, feature selection, and using proper methods of analysis -
classification (e.g., Decision Trees, Logistic Regression) to predict performance and retention, clustering
(e.g., K-Means) to group inclusivity experiences, and regression to measure the impacts of the workplace
on wellbeing. Performance on the model is checked using such metrics as F1-score, RMSE, R 2, and
Silhouette Score. The feedback is introduced into the User-Centered Design paradigm so that the
information can be used as data-driven and evidence-based changes to the workplace design and
policies.

To evaluate the efficacy of technology-enabled workplace inclusiveness for transgender employees,
evaluation and measurement metrics were developed that quantify user involvement, ergonomic
inclusivity, policy involvement, job satisfaction, mental well-being, and team functioning. Quantitative
improvements were evaluated by comparing baseline data and iterative cycles of feedback from real-
world pilot studies.

RESULTS AND DISCUSSION
Software Details

Table 2. Software tools and their role in the functional roles of the experiment

Software / Tool Purpose
Python 3.x Core programming and model implementation
Pandas Data preprocessing and dataset management
NumPy Numerical computations and array operations
Scikit-learn Machine learning algorithms (classification, Clustering,
regression)
NLTK / spaCy Natural language processing and sentiment analysis
Matplotlib Graph and result visualization
Seaborn Statistical data visualization
Jupyter Notebook / Simulation environment and experiment execution
Anaconda
CSV / Local File Storage Dataset storage and retrieval

Table 2 includes a list of the key software tools and libraries used in the implementation and assessment
of the proposed framework. The group of tools is used to aid in data preparation, numerical analysis,
machine-learning analysis, natural language processing, visualization, simulation, and data storage. The
integration of programming environments with analytical libraries will provide the efficiency of both
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quantitative and qualitative data, provide reproducible experimentation, precise performance
measurement, and systematic analysis of the inclusivity metrics of the User-Centered Design-based
workplace analysis.

The parameters were set in such a way that they will provide constant, reliable, and objective analysis
of the proposed framework. Random seed was kept constant to ensure reproducibility, and the dataset
was divided into 70:30 training and test. Convergence was managed by moderate learning rates and
limited iteration cycles, whereas 01 normalization made the comparison of satisfaction, well-being, and
team measures comparable. Qualitative feedback classification sentiments thresholds were established,
and baseline inclusion and policy-compliance scores were established to be above mid-range to signify
meaningful changes. Some bias-correction factors, small convergence tolerance values, and pre-
determined batch sizes were used to minimize skewness, overfitting, and effective iterative analysis of
the User-Centered Design evaluation process.

Creating inclusive settings in the workplace for transgender individuals may involve distinct, flexible
solutions, underpinned by compassionate technology. The frameworks RRW, HRM, and OBSE are
dependent on traditional models of organizational systems and practices, which do not adequately
emphasize the specific needs of transgender individuals in preparation/design for creating inclusive
settings. This paper presents a UCD framework that enables transgender employees to participate in the
decision-making process and implementation of digital platforms, documents/policies, and
environments, fostering inclusive workplace practices that support mental well-being, enhance
satisfaction, retention, and team collaboration.
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Figure 4. The analysis of user involvement level

Figure 4 underscores the significance of user involvement in the development of inclusive workplace
solutions. In contrast to traditional RTW, HRM, and OBSE methods, which usually do not engage
transgender people in the process, UCD engages transgender employees in the process of requirement
gathering, prototyping, and testing, resulting in a 95% engagement rate. This will make sure that
solutions capture real needs, minimize exclusion, maximize usability, relevance, trust, adoption, and
impact at the workplace.

Table 3. Digital platform flexibility

Customization Feature | RTW | HRM | OBSE | UCD
Pronoun Options 2 5 6 9
Name ID Customization 3 4 4 8
Interface Adaptation 5 3 2 7
Privacy Controls 4 2 5 6

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N ” 34 508



Bhargabi Baruah, et al: Technology-enabled ...... Archives for Technical Sciences 2025, 34(3), 495-513

Digital platforms are foundational to contemporary workplaces, but research suggests they don't account
for inclusivity in RTW and HRM strategies. OBSE considers identity, but it typically does not account
for functional inclusion in platforms made evaluated using equation 14. There are flexible designs
proposed within a UCD framework, including the option to customize pronouns, changes to name,
privacy settings in user interfaces, and interface features. Features like these help transgender employees
to feel valued and respected when utilizing workplace tools. Platform flexibility mitigates barriers to
access and communication with UCD, creating a more welcoming and inclusive experience across
digital ecosystems, as shown in Table 3.
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Figure 5. The analysis of ergonomic inclusivity

Based on Figure 5, the most prevalent practice of RTW and HRM does not consider the inclusion of the
environment. UCD allows the physical workspaces to be co-designed with transgender employees, such
as gender-neutral bathrooms, private/shared areas, and adjustable furniture. These inclusive designs
make workplaces comfortable and functional, with the potential to improve performance by 4 %, reduce
stress, and make them respectful to every employee.
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Figure 6: The Analysis of policy-prompting intelligence

Figure 6 indicates that the traditional RTW, HRM, and OBSE policies tend to be very rigid and inactive.
UCD supports real-time, smart systems that respond to policy adjustments by the influence of employees,
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feedback, or incidents and policies- e.g., misgendering or changing name- to enhance transgender
employee responsiveness by HR by 65 percent and contextually sensitive protection of rights and
workplace respect.

Average Satisfaction Score

Month 0 Month 3 Month 6 Month 12

Time Point

Figure 7. The analysis of job satisfaction index

As Figure 7 brings to the fore, the needs of transgender employees are ignored in the traditional RTW,
HRM, and OBSE methods. Universal Design (UD) handles this through an active approach to engage
the transgender employees in the process of designing workplace systems, spaces, and policies, which
enhances job satisfaction by 4.5. This participatory practice makes employees more powerful,
encourages involvement, and boosts emotional commitment and satisfaction in the workplace.
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Figure 8: The Analysis of Mental Wellbeing Score

Mental well-being among transgender employees is often detrimental due to microaggressions and
policy gaps, while not being supported by existing RTW, HRM, or OBSE practices. The focus of UD
and Inclusive Design is on embedding mental health from the basics of emotional safety, supporting
mental health made evaluated using equation 18. Systems can build feedback loops, offer customization
and options, and provide respectful environments that foster psychological resilience by 8%. Solutions
using UD reduce stress proactively by minimizing friction based on identity and validating identities
that demonstrate thoughtful design. The overall positive outcomes would result in improved mental
health metrics, increased attendance, and sustained participation in the workforce system, as shown in
Figure 8.
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Table 4. Retention rate improvement

Method Year 0 Year | Year | Year | % Improvement (Year 3
(Baseline) 1 2 3 vs. Year 0)
RTW (Return-to-Work) 78 50 60 40 16
HRM (Human Resource 65 45 55 35 15
Management)
OBSE (Org.-Based Self- 68 35 58 45 11
Esteem)
UCD (Proposed) 50 40 65 53 20

Table 4 demonstrates that there is an increase in retention in three years of RTW, HRM, OBSE, and
UCD strategies. Although each of the strategies increases retention, UCD has the largest returns
(58%78%), which proves that the participatory, user-centered process produces more inclusive and
supportive work environments. This strategy will increase employee experience, satisfaction, and
organizational commitment, which will reduce turnover by a far better margin in the long run.

B v

IRM
B oBsE

ucp

Figure 9. The analysis of team functioning score

Figure 9 also highlights the fact that although RTW, HRM, and OBSE encourage inclusion and self-
esteem of a team, they fail to take into consideration social and structural obstacles faced by transgender
employees. UCD resolves this through harmonizing tools, policies, and spaces that contribute to
collaboration, trust, empathy, and allyship. Inclusion of transgender voices during the design process
enhances interaction, flexibility, retention, well-being, job satisfaction, and group integration and makes
UCD a fair and accommodating model of an inclusive workplace design.

The ablation study revealed that all the UCD components (digital flexibility, ergonomic design, and
policy-prompting) enhanced the outcome of inclusion separately, yet the most successful results were
achieved when combined with the other two. The elimination of the policy engine decreased the
responsiveness of compliance, whereas the elimination of the ergonomic design diminished comfort as
well as collaboration. The results, in general, indicate that the framework is most effective as an
integrated system to be considered as a whole and not as individual components.

CONCLUSION

This paper illustrates the potential for engineering-driven, technology-enabled solutions to drive
workplace inclusivity for transgender workers. By embedding a UCD process, the study provides a
bridge between policy and practice, incorporating transgender voices into all aspects of design and
development. The results from pilot implementations showed favourable and meaningful increases in
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several measures: 95% in user engagement, 4% in ergonomic inclusivity, 65% in knowledge utility,
which prompts policy work to action, 4.5 points in worker satisfaction, 8% in mental wellbeing, and 4.1
in team functioning. These outcomes illustrate the value of UCD systems in the real-world context of
overcoming inclusion barriers for transgender individuals. These findings call for the wider UCD system
to address the full realization of rights guaranteed by the structure emerging from the Indian Constitution
and its legislative framework.

Future work includes scaling the UCD process onto other industries and geographies across a variety
of workplace contexts to assess the applicability of this solution set. Another exciting direction for future
work is integrating the UCD product into existing or emerging Al-enabled feedback systems. This will
help enable more real-time responses to the needs and requests of transgender employees. Longitudinal
models will examine the sustained impacts on inclusion, retention, and well-being, and extend
recommendations to policy for sustained systemic change.
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