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Abstract 

In today's dynamic work environments, employee engagement and retention are very much important for 

organizational success. Traditional assessment tools like surveys and performance reviews are now very 

much insufficient in capturing the real-time behavioural changes of the employees. This paper discusses 

the use of behavioural biometrics which is a study that monitors human digital behaviour patterns as a 

predictive tool for analysing their other behaviour, which can also be linked to study the employee 

engagement and retention. Behavioural biometric measures like the keystroke dynamics, mouse 

movement, voice tone, and screen navigation, offer a non-intrusive, continuous monitoring of user 

behaviour. By carefully analysing all the behavioural patterns through the application of artificial 

intelligence and machine learning frameworks, organizations can proactively identify the signs of 

disengagement, interest to work, or the intent to leave of their employees. This paper proposes a step-wise 

theoretical framework that is integrating the behavioural biometrics with human resource behaviour 

analytics for making the predictive insights. Furthermore, the study in this research paper also outlines the 

implementation challenges such as privacy concerns, data ethics, and system integration, and their possible 

solutions or way-forward. This paper also contributes to the theoretical advancement in the Individual 

Behavioural study, HR Tech and organizational behaviour study and provides a foundational model for 

the organizations which are aiming to apply behavioural analytics into employee management. Ultimately, 

utilizing the concepts of behavioural biometrics will also redefine the employee engagement strategy by 

supporting the shift from a reactive management to making it more of a proactive approach, which will 

enable the organizations to retain the top performing talent and foster a culture of continuous engagement. 
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Introduction 

The increasing volatility in global job markets which is driven by the hybrid work models and digital 

transformation, raises the need for innovative strategies that will be managing human capital. Employee 

engagement and retention are two of the critical dimensions of workforce contribution and stability, and 

are being traditionally measured through some lagging indicators such as exit interviews or annual 

engagement or performance surveys. These approaches are failing to provide the real timely insights in 
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the evolving behavioural state during the performance of the employees. Behavioural biometrics are 

offering a transformative solution by enabling a mode of continuous and passive monitoring of the 

employee behaviour that also reveals the cognitive load, emotional engagement, task performance and 

other important aspects. This paper introduces and discusses about a step-wise theoretical framework that 

studies and then discusses the method to use the behavioural biometrics to predict the employee behaviours 

like engagement and retention trends in real-time of the employees. Linking the activities and biometric 

behaviour can be used to estimate stress accurately (Matsumoto, Kanta et al., 2023) [1]. By analysing 

digital interaction patterns of employees such as their typing rhythm, screen activity, and voice 

modulation, organizations can develop predictive insights about the employee satisfaction and 

disengagement. The integration of behavioural biometrics into organizational behaviour predicting 

systems is very effective and helps in the earlier detection of employee behaviour, which enables firms to 

strategize on a timely basis. However, successful implementation also requires careful consideration of 

data privacy, ethical boundaries, and technological readiness. This paper discusses the ways to bridge the 

gap between behavioural science and predictive organizational behaviour analytics by proposing a 

structured, ethical, and scalable framework that will integrate behavioural biometrics in employee 

engagement and retention strategies. 

 

Literature review 

Recent researches indicate about a paradigm shift from the traditional HR assessments towards a more 

dynamic and data-driven methods. Behavioural biometrics which also has a great potential to use in 

cybersecurity and fraud detection, has also a great applicability due to its potential applications in studying 

organizational behaviour. There is a good approach to study keyboard interactions study stress levels 

(Vizer, Lisa et al., 2009) [2]. Also, a lot of Similar other inputs like typing rhythm, idle time, voice tone 

and click frequency can also be used to predict fatigue, and emotional states. These micro-behaviours 

correlate with broader engagement indicators, who highlighted the link between digital behaviour patterns 

and job satisfaction. Various signals including physiological signals can be used to prepare a model that 

predicts stress (Azevedo, Ana et al., 2016) [3]. In HR Tech literature, predictive analytics models have 

been widely used to forecast attrition; however, their reliance on historical and structured data puts a limit 

on their real-time applicability. Studies propose the integration of passive data streams such as those which 

are provided by behavioural biometrics to enhance the output of the predictive models. Ethical concerns 

remain a significant barrier, particularly regarding the consent of the employees. Furthermore, little work 

has synthesized these biometric capabilities into a cohesive Organizational Behaviour & HR frameworks. 

This paper builds further on existing research by developing a step wise theoretical model that performs 

the operationalization of behavioural biometrics for predicting the employee engagement and retention, 

helping in proposing a structured methodology for implementation that balances innovation with 

employee trust and compliance. 

 

Objectives 

• To explore the potential of behavioural biometrics in assessing the employee engagement and 

predicting the retention risks. 

• To develop a theoretical framework which can be used for the ethical and practical implementation of 

behavioural biometrics in HR systems. 
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• To identify the key behavioural indicators (e.g., typing patterns, navigation behaviour) of employees 

linked to engagement and attrition. 

• To address the technological, ethical, and organizational challenges which are associated with 

deploying biometric analytics in an organization. 

• To recommend actionable strategies and tools for integrating behavioural biometrics with existing 

HR and organizational behaviour analytics platforms. 

 

Key challenges and solutions 

Challenge Description Proposed Solution 

Privacy and 

Consent 

Risk of violating the employee 

privacy through continuous 

monitoring 

Implement opt-in policies, anonymization 

of the data processing, and making 

transparent guidelines 

Data Accuracy and 

Bias 

Inaccurate inferences due to 

presence of context or 

demographic bias 

Use of diverse datasets and adaptive ML 

models 

Technological 

Integration 

Difficulty in integrating biometric 

data with legacy organizational HR 

systems 

Use of cloud-based biometric platforms 

Employee Trust 

and Acceptance 

Concerns about the surveillance or 

misuse of the collected behavioural 

data 

Communicate very clearly the intent 

clearly and involve employees in design 

and feedback processes 

Regulatory 

Compliance 

Alignment with regulatory or local 

labour laws 

Consult legal teams and conduct periodic 

compliance reviews 

 

Approach and Methodology 

Step Description Activities / Inputs Frameworks & 

Tools 

Expected Output 

1. Problem 

Definition & 

Objective 

Setting 

Defining the 

purpose of research 

and align it with the 

organizational and 

HR needs. This will 

set the scope of how 

behavioural 

biometrics can be 

used to predict 

behaviours like 

engagement and 

retention. 

Stakeholder 

interviews, review 

of HR problem 

points (high 

attrition, low 

engagement), study 

of the business 

objectives. 

SWOT analysis, 

stakeholder 

analysis matrix 

Finalisation of 

Clearly defined 

research goals and 

KPIs (e.g., 

improve the 

engagement of 

employees by X%, 

reduce the 

employees’ 

attrition by Y%) 

2. 

Identification 

of the 

Determining that 

which of the 

biometric 

Literature review, 

consultations with 

the behavioural 

Academic 

databases, 

behavioural 

Preparation of a 

validated set of 

behavioural 
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Relevant 

Behavioural 

Biometrics 

indicators will be 

suitable for passive 

measurement of the 

employee 

behaviours linked 

to engagement. 

scientists, analysis 

of the digital 

behaviour logs of 

the employees. 

indicator matrices, 

keystroke/mouse 

tracking tools 

indicators like 

typing rhythm, 

idle time, voice 

tone and click 

frequency 

3. Ethical 

Framework & 

Consent 

Strategy 

Develop protocols 

that will ensure the 

ethical collection 

and use of 

biometric data, 

keeping employee 

trust and legal 

compliance as the 

top priorities. 

Consult legal 

experts, draft 

informed consent 

forms, define the 

anonymization 

strategy. 

Privacy and ethical 

data collection 

protocols 

Ethical data policy 

document; 

informed consent 

protocols 

approved by 

HR/legal head of 

the organization 

4. Data 

Collection 

System Design 

Design the 

technical system 

for collecting the 

behavioural 

biometric data from 

digital interactions, 

ensuring minimal 

disruption to the 

workflows. 

Select behavioural 

data capture tools 

and determine data 

sources 

Custom APIs, 

performance 

analytics software, 

secure cloud 

storage 

Data pipeline 

designed and 

ready for pilot 

project; data 

architecture 

diagram 

5. Pilot 

Deployment 

and Initial 

Data Capture 

Conduct a limited-

scale deployment 

that will test the 

system reliability 

and collect initial 

data samples for 

model training. 

Select pilot group 

(e.g., 50–100 

employees) and 

monitor biometric 

data across various 

work tools (CRM, 

email, internal 

apps). 

Data Collection 

frameworks 

Baseline biometric 

dataset linked to 

job roles and 

engagement 

scores 

6. Data 

Annotation 

and Feature 

Engineering 

Link biometric data 

to the engagement 

metrics (survey 

scores, feedback 

frequency) and 

derive the 

meaningful features 

for model training. 

Merge the biometric 

patterns with 

existing HR and 

organizational data 

(surveys, 

performance 

reviews). 

Python, R, Pandas, 

feature 

engineering 

libraries 

Annotated dataset 

with behavioural 

features and 

engagement labels 

7. Predictive 

Model 

Development 

Develop machine 

learning models 

that will predict the 

Train and test 

models using 

biometric-

Random Forest, 

Decision Trees, 

Predictive model 

with validated 

accuracy, F1 
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employee 

engagement level 

or risk of attrition 

based on 

behavioural inputs. 

engagement data; 

tune 

hyperparameters. 

TensorFlow and 

other ML Tools 

score, and 

interpretability 

8. System 

Integration 

with HR 

Analytics 

Integrate the 

predictive outputs 

with HR 

dashboards for 

manager insights 

and proactive 

intervention 

planning. 

Develop APIs that 

will integrate the 

model outputs into 

HR platforms. 

Dashboards and 

data visualization 

tools 

Real-time alerts 

and dashboards 

showing the 

engagement risk at 

employee level 

9. Continuous 

Feedback and 

Model 

Refinement 

Collect feedback 

from the HR 

managers and 

employees to refine 

the model features 

and improve the 

accuracy over time. 

Run feedback 

surveys; measure 

the precision of the 

prediction’s vs 

observed outcomes. 

A/B testing 

platforms, 

feedback 

analytics, Model 

explainability 

tools 

Improved model 

performance and 

enhanced trust in 

predictions 

10. Scaling & 

Impact 

Evaluation 

Establish a long-

term monitoring, 

and scale-up 

strategy across all 

the departments 

while assessing 

overall impact. 

Define an audit 

schedule and track 

the KPIs on 

employee 

behaviour. 

KPI tracking 

dashboards, risk 

management 

protocols 

Scalable and 

compliant system 

with measurable 

improvements in 

engagement and 

retention 

 

Conclusion 

Behavioural biometrics presents a very revolutionary approach for organizational behaviour and human 

resource management by enabling a real-time, data-driven insights into employee engagement and 

retention. Similar related or modified technologies may also be used beyond the corporate organization, a 

great example is it may also be used to detect stress in drivers (Madrid, Juan et al., 2018) [4]. Through, a 

continuous analysis of digital behaviours, organizations can proactively identify the patterns of 

disengagement or dissatisfaction, allowing the organization for a timely intervention. This paper has 

proposed and discussed a theoretical framework that will combine the behavioural analytics, machine 

learning, and ethical data collection to embed biometric intelligence into organizational behaviour and HR 

systems. While the benefits are really significant and also include improved retention, enhanced 

engagement, and predictive workforce planning, the challenges surrounding the privacy, bias, and trust 

must also be addressed rigorously. The proposed methodology proposes a step-by-step implementation 

pathway which is scalable, ethical, and aligned with the current Human Resource behaviour analytics 

study, technology innovation and trends. Ultimately, this research promotes a future-ready HR function 
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where proactive, behaviour-based insights become the foundational approach for workforce sustainability 

and organizational success. 

 

References 

1. Matsumoto, Kanta & Matsui, Tomokazu & Suwa, Hirohiko & Yasumoto, Keiichi. (2023). Stress 

Estimation Using Biometric and Activity Indicators to Improve QoL of the Elderly. Sensors. 23. 535. 

10.3390/s23010535. 

2. Vizer, Lisa & Zhou, Lina & Sears, Andrew. (2009). Automated stress detection using keystroke and 

linguistic features: An exploratory study. International Journal of Human-Computer Studies. 67. 870-

886. 10.1016/j.ijhcs.2009.07.005. 

3. Azevedo, Ana & Santos, Henrique & Sá, Vítor & Lopes, Nuno. (2016). Behavioural Biometrics for 

Authentication and Stress Detection – A Case Study with Children. 266-280. 10.1007/978-3-319-

51064-4_21. 

4. Madrid, Juan & Arce Lopera, Carlos & Lasso, Fabián. (2018). Biometric Interface for Driver's Stress 

Detection and Awareness. 132-136. 10.1145/3239092.3265970. 

https://www.ijfmr.com/

