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PREFACE 

 

 Business today stands at the crossroads of human capital, technology, data, 

sustainability, and logistics. The digital transformation of organizations has not only 

redefined operational efficiency but also reshaped leadership, workforce dynamics, and 

global trade. This book, Transformative Research in Business: From Theory to Tech-Driven 

Practice – HR, Technology, Data, Sustainability & Logistics Perspective, brings together a 

diverse set of scholarly contributions that explore these evolving intersections. 
 

 The chapters compiled here highlight how artificial intelligence, data-driven decision-

making, and emerging technologies such as IoT, blockchain, and intelligent wearables are 

revolutionizing business ecosystems. They examine the challenges of leadership in hybrid 

and remote work models, the importance of psychological safety, and the reengineering of 

HR processes for organizational agility. At the same time, they address pressing concerns of 

sustainability, healthcare innovation, and socio-economic equity, reminding us that 

technology must serve humanity as much as it serves efficiency. 
 

 Equally compelling are the insights into logistics and supply chain management, where 

blockchain and digital tools are transforming global networks. The contributions underscore 

how businesses must balance innovation with ethics, agility with inclusivity, and 

profitability with sustainability. Together, these studies provide a roadmap for 

organizations navigating the complexities of digital transformation while remaining 

grounded in human values. 
 

 This book is not merely a collection of research papers; it is a testament to the 

collaborative spirit of academia and industry. It bridges theory with practice, offering 

readers a comprehensive view of how businesses can adapt, innovate, and thrive in a rapidly 

changing world. 
 

 We extend our heartfelt appreciation to the authors whose dedication and scholarship 

have enriched this book. Their work reflects the diversity of thought and the commitment to 

excellence that drive transformative research. We also acknowledge the reviewers, authors, 

and coordinators whose efforts ensured the rigor and inclusivity of this compilation. 
 

 May this book serve as a valuable resource for researchers, educators, professionals, and 

students—guiding them to understand, innovate, and lead responsibly in the era of digital 

transformation. 
 

Dr. V. Dheenadhayalan 

Chief Editor  
 

Dr. V. Sampathkumari 

Editor 
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CHAPTER - 1 

 

HUMAN CAPITAL & ORGANIZATIONAL CHANGE: LEVERAGING HR 

TECH, ADAPTIVE LEADERSHIP, AND VIRTUAL WORK MODELS 

 

Dr. Prerna Bhati 
Assistant Professor, Faculty of Management Studies 

M.V.S College Pratapnagar, Udaipur 
 

Abstract 
 This chapter examines how strategic human capital management, powered by HR technology, responsive 

leadership, and evolving work modalities (virtual, hybrid) drive successful organizational change. It outlines 

the interplay of HR analytics, digital collaboration tools, and leadership practices that foster agility, employee 

engagement, and sustained performance. Real world examples—Microsoft’s hybrid work model, Unilever’s A 

driven talent insights, and Siemens’ leadership development pivot—illustrate effective implementation. 

Challenges such as change fatigue, cyber security, and skill gaps are discussed alongside mitigation frameworks. 

The chapter concludes with a roadmap for building a resilient, people centric organization in the digital era. 

Keywords: Strategic Human Capital Management, HR technology, HR analytics, Digital Collaboration Tools, 

and Leadership Practices 
 

1. Introduction 

Accelerated Digital Transformation Post‑COVID 

 The onset of the COVID‑19 pandemic in early 2020 forced businesses, governments, and 

educational institutions worldwide to shift overnight from largely office‑centric, in‑person 

operations to remote, contact‑less models. This abrupt disruption acted as a catalyst, 

compressing a decade’s worth of digital adoption into mere months. Cloud‑based 

collaboration suites (Zoom, Microsoft Teams, Google Workspace), enterprise resource 

planning (ERP) platforms, and low‑code development tools saw unprecedented user 

growth, while e‑commerce, telemedicine, and contactless payments surged as consumers 

and citizens demanded safe, frictionless interactions. Organizations that had previously 

piloted digital initiatives accelerated full‑scale rollouts—often by 3–5 years—to maintain 

business continuity, preserve employee productivity, and retain customer loyalty. The shift 

also highlighted the strategic importance of data analytics, AI‑driven decision‑making, and 

cybersecurity, prompting massive investments in resilient IT infrastructure and talent 

upskilling. In essence, the pandemic turned digital transformation from a strategic option 

into an existential imperative, reshaping workflows, business models, and expectations for 

agility and resilience across every sector. 
 

Human capital now a primary differentiator 

 In the post‑pandemic economy, the value of an organization is increasingly measured 

not by the size of its physical assets or even its revenue alone, but by the depth, diversity, 

and dynamism of its people.  
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 Human capital—comprising skills, knowledge, creativity, experience, and the ability to 

learn and adapt—has emerged as the chief engine of innovation, customer satisfaction, and 

sustainable growth. As technology accelerates, the tasks that machines cannot replicate—

critical thinking, emotional intelligence, nuanced problem‑solving, and collaborative 

imagination—are performed by empowered employees. Companies that invest deliberately 

in talent acquisition, continuous upskilling, inclusive cultures, and agile work designs see 

higher employee engagement, lower turnover, and stronger financial performance. For 

instance, high‑performing firms leverage data‑driven HR analytics to match skills to future 

needs, deploy AI‑enabled learning platforms for just‑in‑time development, and cultivate 

leadership styles that foster psychological safety. Consequently, human capital shifts from 

being a cost center to a strategic asset, differentiating market leaders from laggards in every 

industry. 

 
1.2 Objective 

Mapping HR tech trends: AI, ML, and People Analytics 

 Artificial intelligence (AI) and its subset machine learning (ML) are reshaping HR from 

a transactional function into a predictive, insight‑driven partner. AI‑powered chatbots and 

virtual assistants handle routine queries—leave balances, policy guidance—freeing HR 

teams for strategic work, while ML models sift through massive employee data 

(performance ratings, engagement surveys, learning histories) to spot patterns, forecast 

attrition risk, and recommend personalized development paths. People analytics sits at the 

intersection, turning raw HR data into actionable metrics—turnover probability, skill‑gap 

heat maps, diversity impact dashboards—that inform talent acquisition, succession 

planning, and workforce planning. Together, these technologies enable data‑backed 

decision‑making, hyper‑personalized employee experiences, and agile talent management, 

positioning HR as a core driver of organizational agility and competitive advantage. 
 

Leadership competencies for change 

 Effective change leaders blend visionary foresight—articulating a clear, compelling 

future state—with strategic agility, enabling rapid pivots when circumstances shift. 

Emotional intelligence (self‑awareness, empathy, and social skills) lets them sense and 

address team anxiety, fostering psychological safety and trust. Change‑mindset orientation 

embraces experimentation, learning from failure, and encourages a growth mindset across 

the organization. Strong communication mastery ensures consistent, transparent messaging 

that aligns stakeholders and translates the why, what, and how of change. Finally, 

collaborative empowerment delegates authority, builds cross‑functional coalitions, and 

invests in developing successors, turning change from a top‑down mandate into a shared, 

sustainable journey. Together, these competencies equip leaders to guide people through 

uncertainty while maintaining momentum and engagement. 
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Virtual Work Dynamics and Impact on Culture 

 Virtual work—whether fully remote or hybrid—reshapes how culture is expressed and 

maintained. On one hand, flexibility enhances autonomy and work‑life integration, leading 

to higher job satisfaction and access to a broader talent pool; on the other, it thins 

spontaneous hallway conversations, informal mentorship, and the shared rituals (coffee 

breaks, team lunches) that embed trust and belonging. Communication shifts to 

asynchronous tools (Slack, Teams) and scheduled video meetings, which can improve 

documentation but also increase “Zoom fatigue” and blur boundaries between personal and 

professional space. To preserve culture, organizations must deliberately design virtual 

touchpoints—intentional icebreakers, regular all‑hands, and purposeful small‑group check

‑ins—that reinforce values, celebrate wins, and nurture a sense of community. Leadership 

visibility, equitable collaboration norms, and digital well‑being policies become critical 

levers, ensuring that remote work strengthens rather than erodes the organization’s identity 

and cohesion. 

 
2. Theoretical Foundations 

Change Nexus (diagram Figure 1: Human Capital – Organizational of intersecting circles) 

 
 

3. Key Component  

3.1 HR Tech: Enabling Data‑Driven Talent Management – Predictive Analytics 

 Predictive Analytics in Talent Management leverages historical HR data, statistical 

algorithms, and machine learning (ML) to forecast future outcomes such as employee 

attrition, skill shortages, and performance trends. By turning “what happened?” 

(descriptive) into “what might happen?” (predictive), it helps HR move from reactive to 

proactive decision‑making.- 

 
Predictive Analytics Features- Attrition Risk Scoring 

 What it is: A numerical score (0‑100) indicating the probability an employee will 

leave within a set timeframe (e.g., 12 months). 
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 Inputs: Tenure, performance ratings, promotion history, engagement survey results, 

salary growth, manager satisfaction, absenteeism, career mobility, etc. 

 Output: Prioritized list of high‑risk employees for targeted retention interventions 

(career path talks, flexible work options, mentorship). 

 
1. Skill Gap Forecasting What it is 

 A forward-looking analysis that spots the mismatch between what skills your people 

currently have and what skills will be needed because of business strategy shifts, new tech 

adoption (AI, cloud, automation), or market changes. It helps the organization prepare 

before gaps turn into performance or delivery bottlenecks. 

 
Inputs 

 Current skill matrix – competency levels (e.g., proficiency 1‑5) for every 

role/employee. 

 Learning history – completed trainings, certifications, courses, on‑the‑job 

experiences. 

 Performance data – appraisal scores, project outcomes, 360° feedback. 

 Project pipelines – upcoming initiatives, product launches, tech rollouts, and the skill 

mixes they demand. 

 Industry trend data – emerging tech, regulatory changes, market demand forecasts 

(from sources like Gartner, LinkedIn Skills Graph). 

 Turnover projections – retirement eligibility, attrition risk scores, voluntary exits. 

 
Output 

 Heat map of critical gaps (e.g., AI/ML, cloud migration, data‑privacy compliance, 

agile coaching). 

 
Recommended Actions 

 Up skilling/re skilling programs (internal L&D curricula, partner academies). 

 Succession plans for key roles that are at risk. 

 External hiring targets (skill niches where building internally is uneconomical). 

 Prioritized roadmap (high‑impact, short‑timeframe gaps first). 

 
How Skill Gap Forecasting Works (Quick Flow)1. Collect & Consolidate 

 Pull skill inventories (HRIS, LMS, performance data, certifications, self‑assessments). 

 Store everything in a unified talent‑skill repository (single source of truth). 

 
2. Map Future Demand 

 Align with business strategy docs (growth plans, tech roadmap). 

 Review project pipeline, product launches, and market/industry trends (LinkedIn 

Skills Graph, Gartner). 
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3. Run Gap Algorithm 

 Calculate Required Proficiency (what the role needs) vs. Current Proficiency (what 

employees have). 

 Weight gaps by role criticality, turnover risk, and impact on strategic projects. 

 Score each gap (e.g., High ≥ 30 % shortfall, Medium 10‑29 %, Low < 10 %). 

 

4. Generate Visual Heat‑Map 

 Dashboard with color‑coded grid (role × skill) showing severity (High, Medium, 

Low). 

 Add trend arrows (↑/↓) for projected changes (e.g., new tech adoption). 

 
5. Create Action Plan 

 Upskill/Reskill programs (L&D curricula, MOOCs, certifications). 

 Hire externally for niche gaps where building internally isn’t feasible. 

 Re‑allocate talent to high‑impact projects. 

 Assign owners, set deadlines (30/60/90‑day milestones). 

 
6. Review Quarterly 

 Refresh data (new hires, skill updates, turnover, shifting priorities). 

 Adjust heat‑map, re‑prioritize actions, track progress on KPIs (skill coverage %, 

time‑to‑competency). 

 The flow works because it creates a continuous feedback loop that ties the organization’s 

strategic goals directly to talent execution. By regularly gathering data on current skills and 

mapping it against the skills that upcoming projects and business priorities demand, the 

model makes skill gaps visible to leadership early—before they turn into performance 

bottlenecks or missed opportunities. This visibility lets decision‑makers prioritize 

interventions (upskilling, hiring, re‑allocation) with clear business impact. Because the 

review cycle is quarterly rather than annual, the organization stays agile, adjusting plans as 

market conditions, technology, or project scopes shift, which prevents the rigidity of 

outdated annual plans and keeps the workforce aligned with evolving needs. 

 It matters because the skill‑gap forecast acts as a safeguard for the workforce of the 

future—by constantly aligning the existing talent pool with the organization’s strategic 

priorities, it ensures that the company can execute its roadmap without being held back by 

missing competencies. This pre‑emptive approach cuts costs by reducing the need for 

sudden, high‑priced external hiring or costly overtime when gaps surface unexpectedly. At 

the same time, it boosts employee engagement, since clear, data‑driven growth paths show 

that the organization invests in their development, which drives higher retention. Finally, 

the agility gained from early visibility lets the firm pivot quickly in response to market shifts 

or new technologies, turning potential disruptions into competitive advantages. 
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 Common pitfalls in skill‑gap forecasting include unreliable data—since skill information 

is often self‑reported, it can be incomplete or inflated, so it’s crucial to cross‑verify with 

manager feedback and performance evidence to boost accuracy. The business environment 

is also highly dynamic; sudden shifts like an AI rollout can flip skill priorities overnight, 

which is why keeping the forecast horizon short (6–12 months) and iterating frequently helps 

the model stay relevant. Finally, many initiatives stall at the stakeholder level because 

leaders are presented with raw numbers instead of clear visuals (heat‑maps, dashboards) 

paired with actionable recommendations, so strong change management—transparent 

communication and showing concrete next steps—is essential to drive adoption. 

 That’s the full rundown! Anything specific you want to dig deeper into—maybe the 

algorithms, tools, or an example heat‑map 

1. How It Works (Typical Flow)1. Data Collection – Pull data from HRIS, LMS, 

performance management, engagement surveys, recruitment ATS, and external 

sources (labor market trends). 

2. Data Prep – Clean, normalize, handle missing values, feature engineering (e.g., 

time‑since‑last‑promotion, promotion ratio). 

3. Model Building – Choose algorithm (Logistic Regression, Random Forest, Gradient 

Boosting, Neural Nets) based on data volume and interpretability need. 

4. Training & Validation – Split data into train/test sets, tune hyperparameters, validate 

with metrics (AUC‑ROC, Precision‑Recall, MAE for gap forecasting). 

5. Scoring & Deployment – Generate risk scores and gap matrices, integrate into HR 

dashboards for managers or talent platforms. 

6. Monitor & Refine – Track model performance over time (drift detection) and update 

with fresh data. 

 The benefits of predictive talent analytics roll up into four key outcomes: proactive 

retention, which concentrates resources on employees flagged as high‑risk for departure, 

boosting retention ROI; agile workforce planning that forecasts skill needs ahead of project 

kick‑offs, cutting hiring delays and avoiding over‑staffing; data‑backed decisions that shift 

HR from gut‑feel to evidence‑based strategy, ensuring talent initiatives align with business 

objectives; and a personalized employee experience, where custom learning and clear career 

pathways drive engagement and open internal mobility, ultimately creating a more 

responsive and motivated workforce. 

 Despite its power, predictive analytics in HR faces several hurdles: poor data quality can 

skew models—garbage in, garbage out—so maintaining clean, consistent, and up‑to‑date 

sources is essential; bias risk is real because machine‑learning algorithms may inherit 

historical inequities (like skewed promotion patterns), requiring regular fairness audits and 

bias‑mitigation metrics; privacy is non‑negotiable, demanding strict governance, 

transparent consent, and strong encryption for sensitive employee information; and change 

management remains critical, as managers need training to interpret risk scores and 

recommended actions without treating the system as an opaque black box.  
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 Addressing these challenges lets predictive analytics truly transform HR into a strategic 

partner, forecasting attrition risk and skill gaps with precision, and enabling data‑driven 

decisions that keep the workforce agile, engaged, and future‑ready  

 Complementing this, platforms that capture Employee Experience (EX)—like pulse 

surveys and sentiment analysis—along with automation tools (payroll bots, onboarding 

RPA), create a seamless, data‑rich environment; for example, Unilever leveraged AI‑based 

talent matching to lift internal mobility by 25 %, illustrating how the right tech stack turns 

insight into measurable impact. 

 
3.2 Despite its potential, predictive HR analytics runs into several challenges:  

 Data quality is crucial because flawed or inconsistent inputs lead to unreliable 

outcomes—garbage in, garbage out—so maintaining clean, up‑to‑date sources is a must; 

bias risk is real since ML models can inherit historical discrimination (e.g., skewed 

promotion patterns), making regular fairness audits and bias metrics essential; privacy 

concerns demand strict governance, transparent consent, and strong encryption to protect 

sensitive employee information; and change management is vital—managers need training 

to interpret risk scores and act responsibly without treating the system as a black box. 

Addressing these issues lets predictive analytics truly elevate HR into a strategic partner, 

forecasting attrition risk and skill gaps with precision and enabling data‑driven actions that 

keep the workforce agile, engaged, and future‑ready. This transformation is reinforced by 

Employee Experience (EX) platforms—pulse surveys, sentiment analysis—and automation 

tools like payroll and onboarding bots (RPA). A case in point is Unilever, where AI‑based 

talent matching lifted internal mobility by 25 %, showing how the right tech stack turns 

insight into measurable impact. 

 

3.3 Virtual & Hybrid Work Models- Flexibility: Outcome‑based performance metrics. 

 Collaboration Tools: Miro, Teams, Spatial VR for immersive workshops. 

 Well‑Being Initiatives: Virtual wellness sessions, ergonomic stipends. 

 
Case Study:  

 Predictive HR analytics faces notable hurdles that must be tackled for it to deliver real 

value. Data quality is the foundation—if the underlying information is inaccurate, outdated, 

or inconsistent, the model’s outputs become unreliable (garbage in, garbage out), so 

maintaining clean, regularly updated sources is essential. There’s also a risk of bias, since 

machine‑learning algorithms can inherit historical inequities (for example, skewed 

promotion or hiring patterns), making ongoing fairness audits and bias‑mitigation metrics 

a necessity. Privacy is another critical concern; handling sensitive employee data requires 

strict governance, transparent consent, and strong encryption to safeguard trust.  
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 Finally, change management can’t be overlooked—managers need proper training to 

interpret risk scores and recommended actions responsibly, avoiding the trap of treating the 

system as an opaque black box. By addressing these challenges, predictive analytics can truly 

transform HR into a strategic partner, forecasting attrition risk and skill gaps with precision 

and enabling data‑driven decisions that keep the workforce agile, engaged, and 

future‑ready . Complementing this, Employee Experience (EX) platforms—such as pulse 

surveys and sentiment analysis—along with automation tools like payroll bots and 

onboarding RPA, create a seamless, data‑rich environment. A proof point is Unilever, where 

AI‑driven talent matching lifted internal mobility by 25 %, illustrating how the right tech 

stack turns insight into measurable impact 

 
6. Conclusion 

 Human capital is the catalyst and conduit for organizational change. By marrying HR 

tech, adaptive leadership, and flexible work designs, firms can build agility without 

sacrificing culture or well‑being. Success hinges on continuous listening, data‑backed 

decisioning, and empathetic stewardship of people. 
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CHAPTER - 2 

 

INTERNET OF THINGS (IOT): TRANSFORMING MODERN 

BUSINESS AND FINANCIAL SERVICES 

 

Pravin Mandora 
Assistant Professor, Rai University, Ahmedabad 

 

Abstract 
 The Internet of Things is one of the most transformative technologies of the twenty-first century. It is 

transforming the way companies operate, financial services are delivered, and risk is managed. This chapter 

provides a promising understanding of the IoT structure, concepts and practical uses in the business and 

financial services ecosystem and upcoming issues. 

Keywords: Fintech, IoT, Transformation, Financial services 

 
1. Introduction to Internet of Things 

 Internet of Things (IoT) is described as an enormous system of interconnected physical 

devices, cars, smart appliances, wearables and regular objects that have sensors, software, 

and connections and can collect, process, and share data online without any human 

involvement. (Prudour Pvt. Ltd., 2024) 

 Think about a future where your coffee maker brews coffee in advance of the time you 

wake up, your car is fuelled automatically as it detects that you are running out, your 

insurance premium goes up or down according to how well you drive, and your raw 

materials in the warehouse just order themselves to be refilled as soon as they get low. It is 

the world of IoT- the world where physical objects are transformed into intelligent agents 

that can make decisions and get actions. (Rose, Eldridge, & Chapin, 2015) 

 
1.1 Core Characteristics of IoT 

 To comprehend IoT, it is necessary to understand five basic characteristics that 

distinguish IoT from traditional technology systems: 

1. Connectivity: Devices are connected with each other and to cloud environments, 

thereby communicating with each other and transmitting data to the central 

processing systems. This allows a single ecosystem in which information flows freely 

between devices.  

2. Sensing: IoT devices have many sensors that capture information in their 

surroundings. The devices are temperature sensors that measure the ambient 

conditions, accelerators detect movement, GPS trackers that identify position, and 

moisture sensors that check soil conditions. These sensors serve as “ears and eyes” 

of the system. 

3. Automation and Control: IoT systems are programmed to work automatically 

without the need for human intervention at all times. After being programmed with 
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rules or thresholds, devices are capable of making decisions and performing actions 

on their own. An example is a smart thermostat, which regulates the temperature 

without you having to move your finger. 

4. Real-Time Data Sharing: Devices can share information in real-time, which allows 

for making decisions in real-time. This real-time nature is important in applications 

such as supply chain management, where real-time knowledge of the exact location 

and state of shipments can save a loss. 

5. Remote Monitoring and Control: With internet connectivity, users can keep an eye 

on the status of devices and control the operations of the devices even in the most 

distant parts of the world. A manager of a business in Mumbai can be able to check 

factory equipment in Delhi or a home owner in Bangalore can control his lights in his 

Ahmedabad house. (Bahga & Madisetti, 2014) 

 
2. IoT Applications in Daily Life and Business 

2.1 Consumer IoT Applications 

1. Smart Homes: Smart lights that turn themselves on and off depending on the time of 

the day or the user, smart air conditioning systems which learn about your tastes and 

preferences, voice controlled systems such as Alexa and Google Home which can 

control the home environments, and smart security systems that can see who is in 

the house and notify home owners when someone is in the house. 

2. Healthcare and Wellness: Fitness bracelets can monitor activity and sleep trends, 

smartwatches can analyse heart rate and blood oxygenation, and dedicated 

wearables can identify abnormal cardiac rhythm or glucose changes. These devices 

do not only enhance personal health awareness but they also supply useful 

information to healthcare providers and insurance companies. 

3. Agriculture: Soil moisture sensors activate automated irrigation systems depending 

on the real state of the soil as opposed to a regular time, weather sensors give hyper 

local predictions and drone technology give an overview of crop health over large 

scales. This precision farming enhances production and lowers the amount of water 

and fertiliser expenditure.  

4. Transportation: Connected cars are used to interact with other vehicles and traffic 

systems to streamline the traffic flow and avoid accidents. GPS tracking systems keep 

track of the vehicle position, fuel consumption and driving styles. ADAS represent a 

state-of-the-art technology that helps drivers with the assistance of sensors detecting 

any obstacles.  

 
2.2 Business IoT Applications 

1. Retail and Inventory Management: Smart shelves are real-time tracking inventory 

shelves with weight and RFID [Radio Frequency Identification] sensors.  

The system will automatically issue purchase orders or remind personnel to 

replenish stocks once the stocks are below predetermined levels. Digital price tags 
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also allow immediate updating of all prices in all locations, ensuring that all price 

changes are absent. Foot traffic sensors used by customers can be used to analyse the 

movements of customers and help retailers to optimise store layout and staffing. 

2. Production and Predictive Maintenance: There are sensors on the production devices 

that check the vibration, temperature, and workload. High-tech analytics can forecast 

equipment failure prior to its happening and thus, proactive maintenance can be 

planned in advance as opposed to meeting costly failures. This strategy is known as 

predictive maintenance that can greatly save on downtime and improve equipment 

life. 

3. Logistics and Supply Chain: RFID tags and GPS trackers will offer real-time 

monitoring of shipment location and status. The use of environmental sensors to 

measure temperature and humidity which is vital to perishable products, 

pharmaceuticals and sensitive electronics. Payments may be automatically activated 

when the shipments arrive at specific checkpoints or when the conditions are kept in 

accordance with the requirements, and the new financial models can be developed.  

 Banking and Financial Services: ATM networks controlled by IoT will be able to 

automatically plan cash replenishment before the machine is empty and customers are 

frustrated. Payment terminals that have IoT devices can identify tampering or fraud. Smart 

vending machines incorporate linked payment systems to conduct transactions in a secure 

way. 

 
3. IoT in Financial Services: The FinTech Revolution 

 This section explores practical applications that are creating new business models and 

transforming traditional financial products. 

3.1 Usage-Based Insurance (UBI)  

 Traditional auto insurance uses a one-size-fits-all strategy- all motorists of the same age 

and vehicle pay similar premiums irrespective of the safety in which they actually drive. 

This brings injustice since cautious drivers will be subsidizing the careless ones. The answer 

to this is the telematics devices. These gadgets gather grains of data on driving habits besides 

kilometres covered, speed habits, and acceleration and braking habits, time of the day 

covered, and road types utilized. With this information, insurers will be able to compute 

dynamic premiums in accordance with actual risk profiles. The economic Effect is that 

responsible drivers who do not drive during rush hours, use major roads, and do not drive 

carelessly will pay less premiums. This establishes an incentive system that will promote 

safer driving, as well as, reward responsible drivers. There is reduced frequency of claims to 

the insurance companies and this enhances efficiency in the market due to improved risk 

pricing. (Selentis, 2016) 
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3.2 Smart Home Insurance 

 Traditional home insurance is a passive product since you pay the premiums and pray 

that you do not need to make a claim. This is changed into an active risk management 

partnership by smart home IoT devices. 

 Examples of Applications: (i) Water Leak Detection: Sensors identify leaks within a 

couple of minutes, creating an immediate alert and automatically closing the valve, saving 

thousands in damages. (ii) Fire Detection: High-tech smoke and heat sensors are used to 

detect fire prior to its spread, and this will be coordinated with emergency services.  

(iii) Security Integration: The interconnected locks, cameras, and motion sensors mitigate the 

risk of theft and allow the insurers to provide reduced premiums. (iv) Environmental 

Monitoring: Sensors monitor humidity and temperatures and avoid the development of 

molds.  

 The insurers will now be able to charge policies according to the real risk mitigation 

technology fitted, pay less out in claims and generate new product lines such as “IoT-enabled 

smart home policies”. (IRDAI, 2020) 

 
3.3 Supply Chain Finance with Real-Time Tracking 

 The supply chain finance will be instrumental in MSMEs and small businesses that have 

difficulties in financing inventory. IoT enhances this industry tremendously. 

Conventionally, suppliers are usually forced to wait 30-60 days before receiving payment 

after the delivery of goods. This issue of cash flow may disable small suppliers. 

 IoT solutions offer the following benefits: (i) Location Tracking: GPS trackers offer real-

time shipment location, and there is no uncertainty about the delivery. (ii) Condition 

Monitoring: Sensors check to ensure that the temperature-sensitive products 

(pharmaceuticals, food, electronics) have not been sent out of specification (iii) Automated 

Triggering: Once the shipment has been accepted by the buyer in the desired location, the 

sensors will ensure that the shipments are in compliance of being shipped (iv) Real-Time 

Financing: Lenders can now finance shipments based on GPS and sensor confirmation, 

instead of just paperwork.  

 The consequence of this is that the suppliers are now paid in days and not months, which 

has greatly enhanced the cash flow. Supply chain financing helps buyers to save on finance 

charges. Real-time collateral verification helps lenders to reduce risk. 

 
3.4 Agricultural Finance and Precision Lending 

 The high-impact area of transformation by FinTech is agriculture, which is the heart of 

the Indian labour economy.  

 Applications in this field are: (i) Crop Monitoring: Soil sensors can measure moisture, 

nutrient levels, and pH; leaf wetness sensors can optimise the use of pesticides; pest traps 

with image recognition can identify threats to crops. (ii) Livestock Tracking: Wearable 

sensors monitor health indicators, feeding habits, and location of cattle to prevent disease 

transmission and enhance cattle productivity.  
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 (iii) Weather Data: Hyperlocal weather forecasting can be used to optimally apply water, 

fertilizer and pesticides using integrations of satellite data and ground sensors to predict 

precipitation and temperature with greater precision (iv) Precision Farming: Agricultural 

IoT data could be used to lend money with the terms adjusted based on the actual farm 

productivity data, instead of the historical averages (v) Lending Innovation: Agricultural IoT 

data can be used to lend money with the terms adjusted on the basis of the actual farm 

productivity data, rather than on the historical average. 

 Lenders now have the ability to appraise the ability to repay on the basis of real-time 

crop health and yield forecasts. (NITI Aayog, 2021) 

 
3.5 Connected Payments and Transaction Systems 

 Linked Payments and transaction Systems. IoT is establishing new payment points 

outside the old ones: 

1. FASTag readers on vehicles automatically debit toll payments, eliminating 

congestion in toll plazas and optimising the flow of traffic. (NPCI, 2021) 

2. Vending Machines: Linked vending machines are processed as contactless payments 

in real time, and inventory tracking is used to guarantee the best stock levels. The 

consumption patterns can be observed through real-time sales data.  

3. Smart Wearables/Payments: AR glasses, fitness wearables, and Smartwatches can 

enable frictionless payments through the use of contactless financial transactions. 

Every transaction creates valuable behavioural data which can be used to make 

personalisation, credit profiling and risk judgements. (Guerola-Navarro, 2021) 

 
4. Value Creation and Commercial Landscape of IoT 

4.1 Real-Time Risk Assessment 

 Historical data and assumptions provide the basis of decisions made in traditional 

financial services. The loan applicant's repayment ability is determined according to income 

records and a credit record, backwards-looking indicators. IoT facilitates real-time risk 

evaluation. 

 The risk of a farmer repaying the loans may now be determined according to the latest 

soil conditions, weather prediction, pest actions, and condition of the crops- the factors that 

would directly identify the harvest this year. Insurance premiums can be varied according 

to actual driving behaviour this month, instead of the demographic statistics of the previous 

year. 

 This core change enhances accuracy and fairness, besides allowing more competitive 

pricing to people at low risk. 

 
4.2 Personalised Services and Customer Experience 

 IoT makes customisation previously unattainable. This could be cited in numerous 

examples.  
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 (i) Replacement of demographic-based pricing (age, gender, location) with behavioural-

based and risk-based pricing: The products of insurance are now designed to meet the risk 

profile of an individual. E.g. high-risk driver will pay an increased premium. (ii) Optimised 

terms on loans as related to the characteristics of individual borrowers: E.g., A good 

borrower will be charged a low rate. 

 

4.3 Fraud Prevention and Security 

 The IoT data also has contextual data that identifies fraudulent transactions. Examples 

are: (i) A credit card transaction in another city than the one where the phone (traced using 

GPS) of the cardholder is located indicates potential fraud. (ii) A sharp increase in ATM 

withdrawals in comparison with the historical ones provokes inquiry. Abnormal equipment 

behaviour may portend tampering. 

 
4.4 Operational Efficiency 

 IoT automation saves on manual activities and the costs incurred. The systems of 

inventory management that automatically activate the replenishment do not require manual 

counting of the stock. The use of supply chain systems where payments are automatically 

made when conditions are appropriately met eliminates the use of manual invoice 

processing. These efficiencies are piled up in operations. 

 
4.5 New Business Models and Revenue Streams 

 New Business Modes and Revenue Sources. The real strength of IoT is that it enables the 

exploration of new business models where active product ownership and hyper-

personalised customer experience are practised instead of being passively owned. (McLean 

& Wilson, 2019) 

1. Usage-Based Models: Most of the models eliminate the usage fees and instead charge 

according to the actual usage. IoT-based tracking gives rise to usage-based insurance, 

metered utilities, and consumption-based pricing. 

2. Predictive Service Models: Maintenance and support become predictive as opposed 

to reactive. As soon as the machinery manufacturers can anticipate failures and do 

so, they can provide the "we-will-service-your-equipment-at-a-fixed-rate and make 

sure it never goes wrong" guarantee. 

3. Data Monetisation: IoT-generated data can be anonymised and sold to third parties. 

The urban planners may need to know the aggregate traffic pattern data; the retailers 

need to know the shopping behaviour data. 

4. Subscription and Platform Models: Companies do not have to sell devices, but have 

the opportunity to subscribe to the services and platforms of the IoT, which brings 

recurring revenues. 
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5. Navigating the IoT Landscape: Security, Compliance, and Operational Hurdles 

 While IoT opportunities are substantial, significant challenges must be addressed: 

5.1 Privacy and Security Concerns 

 The IoT systems retrieve extensive data of personal and business nature. A Fitbit device 

will be aware of how you sleep, your stress levels and health conditions. The interconnected 

car recalls all the places you have been, and at what time. The sensors used in supply chains 

reveal business secrets and relationships with suppliers.  

 

Key Challenges: 

1. Data Breach Risk: Most of the devices are locally manufactured and have no security 

in it and thus every thousands of IoT gadgets become entry points of cyber criminals. 

2. Sensor Spoofing: The attackers can feed the system with falsified sensor data. False 

information about locations, temperature or other health indicators may lead to false 

decision-making. 

3. Tampering with the device: Physical access to the devices can assist an attacker to 

reprogram the devices, steal stored credentials or inject malicious programs. 

4. Privacy Erosion: Continuous tracking and data gathering raise basic privacy issues.  

5. Regulatory Compliance: Data protection laws such as GDPR [General Data 

Protection Regulation] and the future provisions of the digital personal data 

protection law in India come with a high level of regulation in data collection and 

retention. (Ministry of Law and Justice, 2023) 

 

5.2 Data Quality and Reliability 

1. The IoT systems are based on an immense volume of data produced by different 

types of sensors. Algorithms that are tested by several independent systems are 

genuinely valuable, since a single bad sensor or network failure can corrupt a dataset. 

2. Sensor Drift: Detection devices wear out, and at some point, they will be unable to 

provide accurate measurements.  

3. Data Lost: Network failure or a malfunctioning device will cause loss of data.  

4. Calibration problems: Sensors must be properly calibrated; the sensor does not have 

a closed feedback that indicates whether it has done calibration incorrectly, and a 

measurement that is not calibrated nullifies all other measurements. Environmental  

5. Noise: Radio noise, extreme/high/low temperature and dampness. (Fagan, 2020) 

 

5.3 Interoperability Challenges 

 There are hundreds of manufacturers of IoT devices with various protocols, standards, 

and architectures. It is still difficult technically to integrate various devices into coherent 

systems. Home automation, made up of lights by vendor A, thermostats by vendor B, and 

security cameras by vendor C, will necessitate custom middleware and continuous 

maintenance. The compatibility problems increase with the addition of new devices. 
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5.4  Scalability Issues 

 There is a massive complexity when pilot projects with hundreds of devices are 

transitioned to production systems with millions of devices. 

1. Data Volume: It takes specialised infrastructure to work with millions of sensor 

readings daily.  

2. System Reliability: Problems with millions of devices cause a ripple effect.  

3. Cost Management: Massive data volumes that have to be processed and stored need 

to be handled in terms of cost.  

4. Management of Devices: Firmware update, dealing with security patches, and 

replacement of failed devices in millions of units logistically is a complicated process. 

 

5.5  Lifecycle Management of a device 

 IoT devices have limited lifespans. Sensors degrade, batteries deplete, and hardware 

becomes obsolete. Managing the lifecycle of millions of devices—from deployment through 

updates to eventual replacement—is an immense operational challenge.  

 

Conclusion 

 In the final analysis, IoT is the ultimate solution in the digital inclusion process that 

converts material behaviour into a verifiable financial identity for millions of people. With 

the ability to overcome the intricacies of the challenge of data privacy and infrastructure, 

India is set to spearhead a global revolution in hyper-personalised, accessible, and 

transparent financial services. 
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Abstract 
 Emotional intelligence (EI) is crucial for fostering psychological safety in virtual work environments, which 

have become prevalent due to digital transformation and globalization. Psychological safety allows employees to 

take interpersonal risks without fear, thus encouraging innovative behaviors. The chapter outlines that EI, 

particularly through self-awareness, empathy, and effective communication, enhances trust and reduces feelings 

of isolation among remote teams. Challenges in virtual settings include misinterpretation of communication 

and reduced non-verbal cues, which can undermine trust. Organizations can strengthen psychological safety 

by embedding EI into leadership strategies and performance management. Overall, leveraging EI can lead to 

improved employee engagement, collaboration, and sustained organizational performance in hybrid work 

contexts. 

Keywords: Emotional intelligence, employee engagement, collaboration, and sustained organizational 

performance 

 
1. Introduction 

 The rapid digital transformation of work, accelerated by globalization and technological 

advancement, has led to a significant rise in virtual work environments. Remote and hybrid 

work models have redefined organizational structures, communication patterns, and 

leadership practices. While virtual work offers flexibility, cost efficiency, and access to global 

talent, it also introduces psychological and emotional challenges for employees, including 

social isolation, communication ambiguity, and diminished trust. 

 In this context, psychological safety has emerged as a foundational element for effective 

virtual collaboration. Psychological safety refers to a shared belief that the work 

environment is safe for interpersonal risk-taking. Employees who feel psychologically safe 

are more likely to express ideas, admit mistakes, and seek feedback without fear of 

embarrassment or punishment. 
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 Emotional intelligence (EI)—the ability to perceive, understand, manage, and use 

emotions effectively—plays a critical role in nurturing psychological safety in virtual 

settings. This chapter explores how emotional intelligence contributes to the development 

of psychologically safe virtual work environments, examining theoretical foundations, 

practical applications, leadership implications, and organizational strategies. 

 
2. Conceptual Foundations 

Emotional Intelligence: Definition and Models 

 Emotional intelligence gained prominence through the work of Salovey and Mayer 

(1990) and was popularized by Daniel Goleman (1995). EI is generally defined as the 

capacity to recognize one’s own emotions and those of others, regulate emotional responses, 

and use emotional information to guide thinking and behavior. 

Prominent EI models include: 

 Ability Model (Salovey & Mayer): Focuses on emotional perception, understanding, 

and regulation. 

 Mixed Model (Goleman): Emphasizes self-awareness, self-regulation, motivation, 

empathy, and social skills. 

 Trait Model (Petrides): Views EI as a constellation of emotional self-perceptions. In 

virtual work environments, Goleman’s mixed model is particularly relevant due to 

its emphasis on interpersonal and leadership competencies. 

 
Psychological Safety: Concept and Importance 

 The concept of psychological safety was introduced by Edmondson (1999), who 

described it as a climate in which individuals feel safe to take interpersonal risks. 

 

 
Fig.1 shows the Reasons for the Importance of Psychological Safety at work 
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Psychological safety has been linked to: 

 Increased learning behavior 

 Enhanced team performance 

 Higher employee engagement 

 Greater innovation 

 In virtual teams, psychological safety becomes even more critical due to the absence of 

face-to- face interaction and the reliance on digital communication tools. 

 
3. Virtual Work Environments: Challenges and Dynamics 

 Virtual work environments are characterized by geographic dispersion, asynchronous 

communication, and technology-mediated interactions. 

 

 
Fig.2 Shows Challenges in Technology-Mediated Interactions 

 
While these environments offer operational benefits, they pose unique challenges: 

 Reduced non-verbal cues and emotional signals 

 Misinterpretation of tone and intent 

 Cultural and linguistic diversity 

 Limited informal interactions and social bonding 

 Increased feelings of isolation and disengagement 

These factors can undermine trust and psychological safety if not managed effectively. 
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4. Emotional Intelligence as a Driver of Psychological Safety 

Self-Awareness and Emotional Regulation 

 Self-awareness enables individuals to recognize their emotional states and understand 

how their emotions influence behavior. In virtual settings, emotionally intelligent employees 

and leaders regulate their emotions carefully, ensuring respectful and constructive digital 

communication. 

 Emotionally regulated responses help reduce conflict escalation and foster a stable 

emotional climate. 

 
Empathy and Social Awareness 

 Empathy is the cornerstone of psychological safety in virtual environments. Since 

physical cues are limited, emotionally intelligent individuals actively listen, acknowledge 

emotions, and show concern for others’ experiences. 

 Empathetic leadership fosters inclusion, particularly for employees who may feel 

marginalized due to distance, time zones, or cultural differences. 

 
Communication and Relationship Management 

 High EI enhances clarity, transparency, and emotional sensitivity in communication. 

Emotionally intelligent leaders: 

 
Fig.3 Shows Personalities of Emotionally Intelligent Leadership 

Such behaviors signal safety and promote open participation in virtual teams. 
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Trust Formation in Virtual Teams 

 Trust is a prerequisite for psychological safety. EI contributes to trust by promoting 

consistency, fairness, and emotional responsiveness. When leaders demonstrate 

understanding and support, employees are more willing to take risks and share ideas. 

 
5. Leadership and Emotional Intelligence in Virtual Contexts 

 Virtual leadership requires heightened emotional intelligence due to the lack of physical 

presence. Emotionally intelligent virtual leaders: 

 

 
Fig.4 Shows Practices of virtual EI traits 

 
 Leaders who model emotionally intelligent behavior establish norms that reinforce 

psychological safety across virtual teams. 

 
6. Organizational Strategies for Enhancing EI and Psychological Safety  

 Organizations play a crucial role in embedding emotional intelligence into virtual work 

cultures. Effective strategies include: 

 

 
Fig.5 Shows Strategies for enhancing EI 

 

1.  
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 Embedding EI into performance management and leadership evaluation further 

strengthens organizational commitment to psychological safety. 

 
7. Outcomes of Psychologically Safe Virtual Work Environments 

When emotional intelligence is effectively leveraged, organizations experience: 

 Higher employee engagement and retention 

 Improved collaboration and knowledge sharing 

 Enhanced creativity and innovation 

 Reduced burnout and emotional exhaustion 

 Greater adaptability and resilience 

These outcomes contribute to sustained organizational performance in virtual and hybrid 

contexts. 

 

8. Future Directions and Research Implications 

Future research may explore: 

 The role of AI-mediated communication in emotional expression 

 Cultural variations in EI and psychological safety 

 Longitudinal effects of EI development in remote teams 

 Measurement tools for psychological safety in virtual environments Understanding 

these dynamics will be essential as virtual work continues to evolve. Conclusion 

 Emotional intelligence is a vital enabler of psychological safety in virtual work 

environments. By fostering self-awareness, empathy, trust, and effective communication, 

emotionally intelligent individuals and leaders create virtual spaces where employees feel 

safe to engage, innovate, and perform. As organizations increasingly rely on digital 

collaboration, cultivating emotional intelligence will remain a strategic imperative for 

sustainable success. 
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Abstract 
 Core Banking Systems (CBS) are integral to modern banking, serving as a unified platform for financial 

operations. They centralize account management, transaction processing, credit management, online and digital 

banking, and financial data handling, improving operational efficiency and scalability. CBS allows customers 

to perform transactions across different branches and ATMs seamlessly, which greatly enhances convenience. 

The evolution from manual bookkeeping to computerized systems, particularly after the 1990s, revolutionized 

banking by enabling near-instant transaction processing, broader access to services globally, cost efficiencies 

through cloud solutions, and faster innovation cycles for product development. Ultimately, CBS promotes 

financial inclusion for unbanked populations and reshapes how money is managed in the digital age. 

Keywords: Core Banking Systems, modern banking, centralized account management, transaction processing, 

credit management, online and digital banking 

 

Introduction: Core Banking System [CBS] 

 Any commercial bank or financial institution's technology foundation is its basic banking 

system. Nearly all banks’ financial operations are powered by this single, integrated 

software platform. Consider it the "central nervous system" of the bank: the core banking 

system records and coordinates all of the bank's and its clients' financial transactions in the 

same way as the human brain and nerves coordinate every movement and sensation.1 

 In other words, all banking services, such as account management, transaction 

processing, payment processing, and risk management, are integrated into a unified 

platform via core banking systems. This allows financial institutions to streamline their 

operations, reduce costs, and improve customer satisfaction. 

 The term “Core” stands for centralized online real-time environment. It provides 

customers and financial institutions with a stable, smooth banking experience no matter 

their time or location. It implies that the banking services system runs from one place. 

Instead of each branch keeping separate records, all customer data is stored in one central 

database. This means any branch, ATM, or online service can access the same updated 

information in real-time.2 

Let’s understand in simple terminology: 

 Before Core Banking System (pre-1990s/early 2000s in India): If a customer opened an 

account at the State Bank of India [SBI], Ahmedabad (Ashram Road Branch), customer’s 

account existed ONLY on that branch’s ledger or computer. If customer went to SBI Delhi, 

Mumbai or any other branch, they could NOT see customer’s account.  
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 Customer could NOT withdraw or deposit money anywhere else. Even transferring 

money to another branch of the same bank took days. 

 After Core Banking System (what almost all Indian banks use today): Customer’s 

account is stored in one central computer system (the “core”). Every branch and every ATM 

in India connects to that same central system. So now: Customer can deposit cash in 

Kanyakumari and withdraw it in Leh-Ladakh. No problem. This “any branch, any ATM, 

anytime” experience that we all take for granted today is the biggest real-life benefit that 

Core Banking Systems brought to customers. 

 
Functions of CBS: 

1. Account Management: Core banking software allows banks to manage customer 

accounts seamlessly. All account-related activities are handled efficiently and 

accurately. 

2. Transaction Processing: Efficient transaction processing is at the heart of any core 

banking system. This feature enables banks to handle deposits, withdrawals, and 

transfers swiftly, ensuring that daily banking transactions are processed without 

delays. 

3. Credit Processing: Managing credit applications, approvals, and disbursements is 

crucial for any financial institution. Core banking software streamlines credit 

processing, making it easier for banks to offer loans and credit products to their 

customers.  

4. Online Banking: In today’s digital age, online banking is a must-have feature. Core 

banking software provides robust online banking facilities, allowing customers to 

access their accounts and conduct transactions from anywhere, at any time 

5. Digital Banking: Beyond online banking, core banking software supports a range of 

digital banking services, including mobile banking and digital wallets. This ensures 

that customers can manage their finances on the go, enhancing their overall banking 

experience. 

6. General Ledger Systems: Accurate financial data management is essential for any 

bank. Core banking software includes comprehensive general ledger systems, 

enabling banks to manage their financial data effectively and generate detailed 

financial reports. 

7. Operational Efficiency: One of the primary goals of core banking software is to 

improve operational efficiency. By automating routine tasks and streamlining 

processes, banks can reduce the time and cost associated with their operations.  

8. Scalability: As banks grow, their core banking system must be able to scale with 

them. Core banking software is designed to be scalable, ensuring that banks can 

expand their operations without worrying about system limitations. 

9. Security: Protecting customer data is paramount. Core banking software includes 

advanced security features such as encryption, firewalls, and access controls to 

safeguard sensitive information and prevent unauthorized access. 
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10. Compliance: Regulatory compliance is a critical aspect of banking operations. Core 

banking software is designed to meet all relevant laws and regulations, ensuring that 

banks remain compliant and avoid potential legal issues. 

The question is why this evolution matters. Because it is not just a story about technology 

replacing paper. It is about speed, reach, cost, innovation, and inclusion. 

a. Speed: Transactions and services that once took days (such as loan approvals or fund 

transfers) are now processed in milliseconds, delivering instant, real-time updates 

and responses that keep customers informed and empowered. 

b. Reach: Customers can access banking services from anywhere on the planet, 24/7, 

through mobile apps, online platforms, or branches, eliminating the limitations of 

traditional branch-only operations. 

c. Cost: Banks shift from massive upfront investments in physical infrastructure to 

flexible, pay-as-you-go cloud services, enabling them to reduce operational expenses 

and pass on savings through lower fees, better rates, or enhanced value-added 

services for customers. 

d. Innovation: New products and personalized offerings that previously took 2–3 years 

to launch can now be developed and deployed in just a few weeks, allowing banks 

to quickly introduce tailored solutions that meet evolving customer needs. 

e. Inclusion: Modern CBS platforms bring essential banking services to billions of 

previously unbanked individuals worldwide, through simple mobile access, low-

cost digital accounts, and features that support underserved communities and 

emerging markets. 

 From handwritten ledgers to the unseen, always active, fintech-powered digital 

ecosystems that characterize banking in the 2020s and beyond, this chapter follows that 

incredible journey in distinct chronological stages. Anyone who wants to understand how 

money moves in the modern world and where it is going next must comprehend this 

evolution. 

 
Phase 1: Pre-Digital Era (Before the 1960s) – Purely Manual Banking 

 Banking was entirely done by hand for centuries. The double-entry bookkeeping system, 

which was created in 1494 by the Italian mathematician Luca Pacioli and was essentially the 

first "core banking system" in history, was the cornerstone of everything. 

 Every bank branch operated like a stand-alone small business back then. Passbooks, 

which are little booklets, were given to customers. The teller manually recorded each deposit 

and withdrawal in the passbook and large leather-bound ledgers. To ensure that the books 

were balanced, tellers and accountants spent hours totalling up all the numbers at the end 

of each day.  

 It could take many days for two branches of the same bank to send physical letters or 

telex communications in order to settle money amongst themselves.  

 This system had many disadvantages: (i) As customers could only use the exact branch 

where they opened their account, making it nearly impossible to withdraw their own money 
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from another city, and errors were common due to the reliance on hand-written records. (ii) 

Fraud was also relatively easy to perpetrate, as someone could secretly alter numbers in the 

ledger without much difficulty, and overall, a bank struggled to grow beyond a few dozen 

branches without descending into complete chaos. 

 
Phase 2: The Mainframe Era (1960s–1990s) – The Birth of Computerised Core Banking 

 Banks began utilizing massive computers that occupied entire rooms in the 1950s and 

1960s. In 1955, Bank of America launched its ERMA (Electronic Recording Machine, 

Accounting) system. It was the first computer technology that automated 

bank bookkeeping and check processing. Large "mainframe" computers were the backbone 

of banking by the 1970s and 1980s. All accounts were kept on a single central computer via 

early core banking software, such as Hogan, Systematics, Misys, TCS BaNCS and Infosys 

Finacle. Transactions were still handled in "batches," though, and all day-to-day events were 

only posted at night.3 

 State Bank of India [SBI] started "partial computerization" in the 1980s; only a few large 

branches in metropolitan areas had computers, primarily for back-office tasks. The 

Rangarajan Committee was established by the RBI in 1988 to promote bank computerization.  

 Customers remained completely branch-bound. If a customer opened an account at SBI 

Connaught Place, the Karol Bagh branch could not see it. Until the late 1990s, most Indian 

banking was still manual or semi-computerised. 

 The establishment of a single central database that gave the bank a single source of truth 

for all records, the ability to grow to hundreds of branches without losing track of 

information. The drawbacks of these systems were their high cost—they frequently cost 

hundreds of crores in today's currency—and their delayed adaptation—it could take one to 

three years to add even a single new function. They also lacked real-time processing 

capabilities as well as any form of internet banking. 

 
Phase 3: Client-Server Era – The “Traditional Modern” Core (1990s–2010s) 

 This is the period when ordinary Indians finally experienced “anywhere banking”. From 

1998 to 2005, Public-sector banks started large-scale core banking projects. Indian banks 

started using softwares like Finacle by Infosys, BaNCS by TCS, and Flexcube by i-flex (now 

Oracle Financial Services). 

 The best years for CBS's expansion in India were 2004–2010. One of the biggest CBS 

initiatives in the world, State Bank of India [SBI] finished its core banking by 2012. At this 

point, the well-known "core banking" revolution became accessible to the general public. Net 

banking and SMS alerts began to take the place of passbooks. Early mobile banking apps 

and internet banking emerged (ICICI Bank's iMobile was a pioneer in 2008).  

 Over 95% of scheduled commercial bank branches in India were using core banking 

technology by 2014–15, making it one of the fastest national rollouts globally. 

 However, obstacles continued to exist, including the high cost of licenses and complex 

hardware requirements, the slow pace of new product launches, which frequently took one 
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or two years, the centrality of the bank itself, which left little room for partnerships with 

outside entities like fintech companies, and the intrinsic complexity and rigidity of these 

systems, which made them unsuited to quickly changing customer demands. 

 
Phase 4: The Fintech Disruption (2010–2020) – The Game Changed Completely 

 Three big forces came together after 2010: (i) Almost everyone got a smartphone (ii) 

Regulators forced “Open Banking” (iii) New-generation founders built completely digital 

banks. 

 This decade broke the idea that only traditional banks can do banking. The monopoly of 

the old giants started cracking. Under the controlled Open Banking system, banks are 

obligated by law to provide licensed third-party businesses with specific consumer data 

(such as account balance, transaction history, etc.) and payment capabilities, but only with 

the customer's express consent.  

 Some examples that can be quoted are: (i) Kissht Application: Instant personal loans in 

under 5 minutes (no salary slips or bank statements needed) (ii) Money control: One-view 

dashboards that show all your bank accounts, credit cards, and investments. (iii) Zoho 

books: Automatic tax filing and GST reconciliation for small businesses. 

 Ethical use of customer’s data can help in building better services like digital lending, 

wealth management, UPI payments, and expense tracking. 

India jumped straight from “catching up” to “leading the world” because of three unique 

things: 

1. UPI (2016) – built by NPCI, it became the world’s most successful real-time payment 

system. 

2. India Stack (Aadhaar + e-KYC + UPI + Account Aggregator) – no other country had 

this digital public infrastructure. 

3. Massive smartphone and cheap data boom (Jio effect, 2016 onwards). 

 Because of these advancements, established banks kept updating their core systems to 

remain competitive, while platforms like PhonePe, Google Pay, and Paytm wallets used UPI 

to onboard hundreds of millions of users at a rate never seen in the history of any other 

nation.  

 The benefits of this fintech disruption were revolutionary. Banking apps became faster 

and more aesthetically pleasing than traditional bank branches could ever be; new features 

and products could be introduced in weeks instead of years; overall operating costs were 

drastically reduced; and millions of previously unbanked people could open their first 

accounts with just their mobile phones.4 
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 The drawbacks for traditional banks, on the other hand, were severe and included heavy 

spending on core replacement projects that often failed or experienced major delays, a 

widespread fear of losing customers to more flexible and alluring digital banks, and 

increasing regulatory pressure to make their proprietary systems available to direct 

competitors in the ecosystem. 

 These phases set the stage for today’s ultra-modern, cloud-native, API-first core banking 

world. 

 
Phase 5: The New-Age Core Banking: Cloud Banking (2020–2025 and Beyond): An era of 

the Super-Fast, Super-Flexible Banking Engine That Powers Today’s World. 

 Cloud banking is the contemporary equivalent of CBS in which the entire "brain" is no 

longer housed on computers that are physically present on the bank's property (on-premise 

servers). Rather, the main system runs from enormous, extremely secure online data centres, 

or "the cloud," which are supplied by specialized firms like Amazon Web Services (AWS), 

Microsoft Azure, or Google Cloud. 

 Cloud banking provides unmatched speed and availability, processing transactions 

instantaneously and running dependably around-the-clock, 365 days a year. Because banks 

use a pay-as-you-go model, which avoids the large upfront commitments in hardware and 

software licenses that beset previous systems, costs are both lower and more flexible. Banks 

only pay for the processing power and storage they actually use.  

 Because of the architecture's intrinsic flexibility and constant updating, innovation 

happens quickly, with new features and products deployable in weeks rather than years. 

Lastly, integration is simple and easy because cloud cores offer thousands of pre-made 

application programming interfaces (APIs) that make it easy to connect with third-party 

services, payment gateways, and fintech apps. This enables banks to create user-friendly, 

intuitive applications much faster than they could in the past. 

 While cloud banking has made banking faster, more affordable, always accessible, and 

capable of continuous evolution—transforming the core from a rigid, decades-old legacy 

system into a dynamic engine that powers the future of finance—CBS essentially made 

"anywhere banking" possible.  

 
Challenges going Forward 

1. Cyber security risks: India has experienced increased level of cyber frauds. With 

increasing digital banking, threats like hacking, phishing, ransomware, and data 

leaks are major concerns. 

2. Cost of upgradation: It includes cost of upskilling of employees, cost of switching to 

new technologies. 

3. Regulatory procedures: Banks must continuously update CBS to comply with RBI 

rules, KYC norms, AML laws, and data privacy regulations. 

4. Integration with Fintechs: Banks need to integrate with Fintechs to provide better 

services to customers with more security. 
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Abstract 
 The leather industry serves as a crucial source of employment for women, particularly in developing 

economies. However, the socio-economic conditions faced by these workers often leave them vulnerable to 

numerous health risks. This study explores the intricate relationship between socio-economic status and health 

outcomes for women employed in the leather sector. Women in this industry frequently find themselves in low-

paid, informal, and hazardous positions that are characterized by job insecurity, extended working hours, 

inadequate workplace safety measures, and limited access to social protections. Their vulnerability is further 

exacerbated by low-income levels, insufficient educational opportunities, and restricted agency in decision-

making processes. Health outcomes for these women often include respiratory issues, skin disorders, 

musculoskeletal problems, reproductive health complications, and mental stress stemming from both 

occupational hazards and the challenge of balancing work and family responsibilities. Moreover, poor living 

conditions, nutritional deficiencies, and a lack of access to healthcare services amplify the negative effects of their 

occupational exposure. Socio-economic deprivation not only heightens susceptibility to various illnesses but also 

hampers the ability to seek timely medical attention, allowing chronic health issues to develop. This paper 

underscores the urgent need for integrated policy interventions that prioritize improved wages, safer working 

environments, enhanced health awareness, and access to affordable healthcare services. 

Keywords: Socio-economic status, Women workers, Leather industry, Occupational health, Health outcomes, 

Informal employment, Workplace hazards, Access to healthcare 

 

Introduction 

 The leather industry plays a significant role in the industrial and export sectors of many 

developing countries, providing employment opportunities to a substantial number of 

workers, especially women. These women are primarily engaged in labor-intensive and low-

skilled tasks such as cutting, stitching, finishing, and sorting, frequently within small-scale 

units or informal settings.  
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 While the industry contributes to household income and economic stability, the socio-

economic conditions under which these women work remain precarious and marginalized. 

Typically, women employed in the leather industry belong to lower socio-economic strata, 

characterized by low incomes, limited educational opportunities, inadequate housing, and 

insufficient access to basic amenities. Persistent gender-based inequalities, including wage 

disparities, lack of job security, and minimal representation in decision-making processes, 

exacerbate these disadvantages. Consequently, women workers often experience economic 

vulnerability and social exclusion, which significantly impact their health and overall well-

being. The nature of work in the leather industry exposes women to a multitude of 

occupational hazards. Prolonged exposure to harmful chemicals such as chromium, dyes, 

and solvents, combined with poor ventilation and inadequate protective equipment, 

heightens the risk of respiratory ailments, skin diseases, eye disorders, and musculoskeletal 

problems. Beyond physical health issues, these women also contend with mental and 

emotional stress stemming from job insecurity, long working hours, and the dual burden of 

paid work and domestic responsibilities. Socio-economic status plays a pivotal role in 

shaping health outcomes among women in the leather sector. Low wages and irregular 

employment hinder access to nutritious food, quality healthcare, and preventive health 

services. Limited awareness of occupational health risks and insufficient health education 

further intensify their vulnerability. As a result, many health problems remain untreated or 

poorly managed, leading to reduced productivity, increased absenteeism, and a lower 

quality of life overall. This comprehensive understanding emphasizes the urgent need to 

address the socio-economic and health challenges faced by women in the leather industry, 

advocating for policy interventions that promote better wages, safer working conditions, 

and improved access to healthcare and education. 

 
Review of Literature 

 Vishal J. (2019) highlighted the poor socio-economic conditions faced by leather workers 

in Vaniyambadi, including low wages, long hours, and a lack of labor unions. Although the 

study does not specifically analyze gender, it suggests that women are likely more adversely 

affected due to existing inequalities. This emphasizes the need for targeted interventions to 

improve their conditions. 

 Yogaraj & Rama Ravi (2017) found significant links between poor workplace conditions 

and health issues among leather factory workers in Tamil Nadu. Although they did not 

specify gender, the study highlights that inadequate environments adversely affect all 

workers, including women. 

 Gowtham et al. (2025) reported an alarming 81% prevalence of musculoskeletal 

disorders (MSDs) among leather factory workers in Chengalpattu, Tamil Nadu, linked to 

exposure to leather dust and poor ergonomic practices. Additionally, higher levels of 

illiteracy were statistically associated with an increased risk of MSDs, indicating that socio-

economic factors like education significantly influence health outcomes. 
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 Khan, Farooque & Ahmad (2025) emphasize the impact of unsafe working conditions 

in the Indian leather industry on laborers' health, highlighting respiratory diseases, skin 

conditions, and mental health issues like anxiety and stress, particularly affecting women. 

This underscores the need to address low wages and job insecurity to alleviate their 

occupational health burdens. 

 Raghuvanshi et al. (2025) highlight that women experience higher morbidity rates and 

face unequal access to healthcare due to socio-economic disadvantage. These insights are 

particularly relevant for women in industrial sectors like the leather industry, where such 

disparities are pronounced. Addressing these issues is crucial for improving their overall 

health outcomes. 

 
Methodology 

Research Design 

 The study utilizes a mixed-methods research design that combines both descriptive and 

analytical approaches to investigate the socio-economic status of women employed in the 

leather industry and its effects on their health outcomes. By employing quantitative 

methods, the research captures statistical data to provide a clear picture of the socio-

economic conditions these women face. Additionally, qualitative techniques, such as 

interviews and focus group discussions, are incorporated to gain deeper insights into their 

lived experiences. This comprehensive approach facilitates a thorough understanding of the 

complex relationship between socio-economic status and health outcomes in this 

demographic. 

 
Study Area 

 The study is conducted in specific leather industrial clusters, such as Vaniyambadi, 

Ambur, and Ranipet, which are known for their high concentration of female workers 

engaged in various roles including tanning, stitching, cutting, and finishing. These regions 

serve as critical focal points for understanding the socio-economic conditions and health 

outcomes of women employed in the leather industry. 

 
Population and Sample 

 The population for this study consists of women workers employed in the leather 

industry. A sample of these workers will be selected using either simple random sampling 

or stratified sampling techniques to ensure adequate representation across various job 

categories and age groups. The sample size will be carefully determined, considering both 

the availability of participants and the feasibility of conducting fieldwork effectively. This 

approach aims to capture a comprehensive view of the experiences and health outcomes of 

women in the leather sector, facilitating reliable and valid findings. 
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Sources of Data 

 Primary Data: This data was collected directly from women workers through a 

structured interview schedule and a comprehensive questionnaire. The questionnaire was 

designed to capture both socio-economic characteristics, such as income levels, education, 

and employment conditions, as well as health-related issues that these women encounter in 

their workplace. Secondary Data: This data was gathered from a range of credible sources, 

including published journals, academic books, government reports, publications from non-

governmental organizations (NGOs), census data, and previous research studies focusing 

on women labor, the leather industry, and occupational health. The secondary data provided 

vital context and background information to support the findings of this study. 

 
Limitation of the Study 

 The scope of this study is limited to specific clusters within the leather industry, which 

may restrict the generalizability of the findings to other regions or the industry as a whole. 

The sample size is constrained by factors such as time, accessibility, and the willingness of 

respondents, which could impact the representativeness of the results. Furthermore, health-

related information predominantly relies on self-reported data, leaving room for potential 

recall bias or underreporting of health issues. The absence of comprehensive clinical or 

medical examinations to verify health conditions further limits the robustness of the 

findings. Additionally, variations in workplace conditions and employment arrangements 

across different units may not be fully accounted for, potentially skewing the interpretation 

of the results. 

 

Objectives of the Study 

1. To examine the socio-economic profile of women workers employed in the leather 

industry. 

2. To assess the working conditions and employment characteristics of women in the 

leather sector. 

3. To identify the major health problems faced by women working in the leather 

industry. 

4. To analyze the relationship between socio-economic status and health outcomes of 

women workers. 

 

Table no. 1 - Socio-Economic Profile of Women Workers in the Leather Industry 

Indicator Category No.of Respondents Percentage % 

Age (Years) 25–45 years 96 64.0 

Education 
Illiterate / 

Primary 
104 69.3 

Marital Status Married 112 74.7 

Monthly Income (`) Below 12,000 110 73.3 
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Employment Type Casual / Contract 112 74.7 

Working Hours 8–10 hrs & above 128 85.3 

Social Security Not Available 109 72.7 

Source: Primary Data 

 The table presents essential socio-economic characteristics of women workers in the 

leather industry. A significant majority of these women (64%) belong to the economically 

active age group of 25–45 years, underscoring the sector's heavy reliance on women in their 

prime working years. Educational attainment among the workforce is notably low, with 

approximately 69% of women either illiterate or possessing only primary education, which 

limits their access to skilled jobs and higher wages. Most respondents (74.7%) are married, 

which adds a layer of household responsibilities in addition to their employment 

obligations. Regarding income, around 73% of women report earnings of less than `12,000 

per month, indicating substantial economic vulnerability and low earning potential. In terms 

of employment conditions, nearly three-quarters of the women are engaged in casual or 

contract work, reflecting a precarious job situation. Furthermore, a striking 85.3% work for 

eight hours or more each day, suggesting long and taxing working hours. Alarmingly, 72.7% 

of these women lack access to social security benefits, highlighting the absence of formal 

protections and welfare support for those employed in the leather industry. 

 
Table No.2- Relationship between Socio-Economic Status and Health Outcomes of 

Women Workers 

Socio-Economic 

Status Indicators 

Poor Health 

(%) 

Moderate 

Health (%) 

Good Health 

(%) 
Total (%) 

Low Income 

(<`8,000) 
46 (61.3) 22 (29.3) 7 (9.4) 75 (100) 

Middle Income 

(`8,000–12,000) 
24 (36.9) 31 (47.7) 10 (15.4) 65 (100) 

Higher Income 

(>`12,000) 
2 (20.0) 5 (50.0) 3 (30.0) 10 (100) 

Low Education 

(Illiterate/Primary) 
54 (51.9) 38 (36.5) 12 (11.6) 104 (100) 

Secondary & 

Above Education 
18 (39.1) 20 (43.5) 8 (17.4) 46 (100) 

No Social Security 63 (57.8) 35 (32.1) 11 (10.1) 109 (100) 

With Social 

Security 
9 (22.0) 18 (43.9) 14 (34.1) 41 (100) 

Source: Primary Data 
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 The table illustrates the relationship between socio-economic status indicators and health 

outcomes among women workers in the leather industry. It reveals a concerning trend: 

women in the low-income bracket experience the highest prevalence of poor health, with 

61.3 percent reporting negative health status, while only a small fraction report good health. 

Conversely, as income levels rise, the percentage of women indicating poor health decreases, 

and those reporting good health correspondingly increases, indicating a clear positive 

correlation between income and health status. Educational attainment emerges as another 

significant factor influencing health outcomes. Women with limited educational 

qualifications report a higher incidence of poor health, at 51.9 percent, in stark contrast to 

their peers with secondary or higher education, who enjoy relatively better health 

conditions. Additionally, the lack of social security coverage is associated with detrimental 

health outcomes; 57.8 percent of women without access to social security report poor health. 

In contrast, those who benefit from social security exhibit superior health status, with a 

greater proportion reporting good health. Overall, the findings underscore a strong link 

between socio-economic conditions and health outcomes for women in the leather industry. 

Improved income levels, higher educational attainment, and access to social security are 

crucial factors that Contribute to better health and well-being among these workers.  
 

Suggestion 

 To enhance the economic security of women workers in the leather industry, it's essential 

to improve wage levels and ensure timely payments. Formal employment contracts and job 

regularization should be implemented to reduce insecurity and facilitate access to vital 

statutory benefits like Employees’ State Insurance (ESI) and maternity benefits. Improving 

workplace health and safety conditions is critical. Providing protective equipment, ensuring 

adequate ventilation, and minimizing exposure to harmful chemicals will help prevent 

occupational diseases. Regular health check-ups and awareness programs on personal 

hygiene and nutrition will empower women to manage health risks effectively. Skill 

development and educational training programs should be introduced to enhance 

productivity and support upward mobility. Additionally, stress management and mental 

health support are crucial, given the long hours and job insecurity. Collaborative efforts 

among government agencies, industry associations, and NGOs are needed to create gender-

sensitive labor policies that improve the socio-economic conditions and health outcomes of 

women in the leather industry. 
 

Conclusion 

 The study on the socio-economic status and health outcomes of women in the leather 

industry reveals significant challenges, including economic vulnerability, job insecurity, and 

poor health conditions. Women in this sector often face low incomes, limited education, 

informal employment, and inadequate social security, all of which adversely impact their 

well-being. A clear link exists between socio-economic status and health: women with better 

income and education report improved health outcomes, while those in lower socio-

economic groups experience higher incidences of musculoskeletal disorders, respiratory 

issues, chronic stress, and nutritional deficiencies.  
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 To enhance the health and quality of life for these workers, it is essential to implement 

measures such as fair wages, secure employment, comprehensive social security, and 

targeted workplace health interventions. Addressing these issues will create a healthier and 

more equitable environment for women in the leather industry. 
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Abstract 
 This chapter examines the emergence of algorithmic leadership in the digital workplace and its implications 

for managerial decision-making. As organizations increasingly rely on artificial intelligence and algorithm-

driven systems for planning, monitoring, and control, leadership is no longer shaped solely by human intuition 

and experience. Instead, managerial authority and decision processes are increasingly co-produced through the 

interaction between human judgment and artificial intelligence. Adopting a conceptual and applied approach, 

this chapter explores how algorithmic systems influence leadership roles, decision autonomy, accountability, 

and ethical responsibility. A human–AI blended leadership framework is proposed to illustrate how managers 

can effectively integrate analytical intelligence with human values such as empathy, contextual reasoning, and 

moral judgment. The chapter further discusses organizational implications, challenges, and ethical 

considerations associated with algorithmic leadership in contemporary digital workplaces. By highlighting the 

need for a balanced and human-centric approach, the chapter contributes to transformative research in business 

leadership and technology-driven managerial practice. 

Keywords: Algorithmic leadership, Huma-AI blended leadership, Digital workplace 

 
1. Introduction 

 The rapid advancement of Artificial Intelligence (AI) has fundamentally transformed the 

way organizations operate and make decisions. Digital technologies such as predictive 

analytics, machine learning algorithms, and intelligent decision-support systems are 

increasingly embedded in managerial processes, reshaping traditional leadership roles. In 

this evolving context, leadership is no longer exercised solely through human intuition, 

experience, and authority, but through an interaction between human judgment and 

algorithmic intelligence. This emerging phenomenon is often described as algorithmic 

leadership. 

 Algorithmic leadership refers to a form of leadership in which algorithm-driven systems 

influence, guide, or partially determine managerial decisions and organizational control 

mechanisms (Kellogg et al., 2020).  
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 While AI enhances efficiency, accuracy, and speed of decision-making, it also raises 

concerns regarding accountability, ethical responsibility, and the erosion of human 

discretion. Consequently, organizations face the challenge of balancing technological 

capabilities with human values such as empathy, moral reasoning, and contextual 

understanding. This chapter examines algorithmic leadership in the digital workplace and 

proposes a blended framework that integrates human judgment with artificial intelligence 

to support effective managerial decision-making. 

 
2. Conceptual Background: Algorithmic Leadership and Human Judgment 

 Leadership theory has traditionally emphasized human-centric attributes such as vision, 

emotional intelligence, experience, and interpersonal influence (Yukl, 2013). However, the 

increasing reliance on AI-based systems has altered the locus of decision authority within 

organizations. Algorithms now play a significant role in forecasting demand, evaluating 

employee performance, optimizing workflows, and even recommending strategic actions 

(Shrestha et al., 2019). 

 Algorithmic leadership does not imply the replacement of human leaders; rather, it 

signifies a shift in how leadership is enacted and supported through technology. Walsh 

(2019) argues that contemporary leaders must learn to work alongside intelligent machines, 

leveraging algorithmic insights while retaining responsibility for final decisions. Human 

judgment remains critical in areas involving ethical dilemmas, ambiguity, and social 

complexity, domains where algorithms often lack contextual sensitivity (Mintzberg, 2009). 

Thus, algorithmic leadership emerges as a hybrid construct, where leadership effectiveness 

depends on the leader’s ability to interpret, question, and complement algorithmic outputs 

with human reasoning and values. 

 
2.1 Defining Algorithmic Leadership: An Integrative Conceptualization. 

 
 

3. Theoretical Foundations of Algorithmic Leadership 

 Understanding algorithmic leadership requires anchoring the concept within 

established theoretical traditions in organizational and leadership research.  
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 Rather than treating algorithmic leadership as a purely technological development, it can 

be conceptualized as an evolution of socio-technical, institutional, ethical, and human–

machine interaction dynamics within contemporary organizations (Kellogg, Valentine & 

Christin, 2020; Shrestha et al., 2019; Raisch & Krakowski, 2021).  

 
 
4. Algorithmic Leadership in the Digital Workplace 

 The digital workplace is characterized by data-intensive environments, virtual 

collaboration, and real-time monitoring systems. AI-powered tools increasingly influence 

how work is allocated, evaluated, and controlled, particularly in platform-based and 

knowledge-driven organizations (Faraj et al., 2018). In such environments, algorithms can 

shape managerial authority by defining performance metrics, setting targets, and 

recommending corrective actions. 

 This shift has significant implications for leadership dynamics. Algorithmic systems may 

enhance objectivity and consistency, yet they can also create perceptions of surveillance and 

reduced autonomy among employees (Newlands, 2021). Leaders operating in 

algorithmically mediated workplaces must therefore navigate tensions between efficiency 

and trust, control and empowerment. Effective algorithmic leadership requires transparency 

in how algorithms function and deliberate human oversight to ensure fairness and 

legitimacy. 

 
5. Blending Human Judgment and Artificial Intelligence in Managerial Decision-Making 

 Rather than viewing AI as a substitute for human leadership, scholars increasingly 

emphasize the concept of human–AI collaboration. Jarrahi (2018) highlights that AI systems 

are most effective when they augment human decision-making by processing large volumes 

of data, while humans provide interpretative judgment and ethical reasoning. This 

perspective aligns with the automation–augmentation paradox, wherein excessive 

automation may undermine human skills, while balanced augmentation enhances decision 

quality (Raisch & Krakowski, 2021). 

 In the context of algorithmic leadership, a blended decision-making approach enables 

managers to use AI-generated insights as inputs rather than directives. Leaders remain 

accountable for decisions, applying human judgment to assess contextual relevance, 

potential biases, and long-term consequences.  
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 Such an approach supports responsible leadership by combining analytical intelligence 

with human values, thereby fostering sustainable and ethical organizational practices. 

 

5.1 Augmented Intelligence: The Future of Algorithmic Leadership 

 The future of artificial intelligence in organizational leadership is increasingly framed 

through the concept of Augmented Intelligence rather than artificial intelligence as a 

standalone or autonomous system. Augmented Intelligence refers to the deliberate design 

of AI systems to enhance, support, and amplify human cognitive capabilities, rather than 

replace human decision-makers (Davenport & Kirby, 2016). This approach positions 

technology as a collaborative partner in leadership and management. In the context of 

algorithmic leadership, Augmented Intelligence emphasizes the complementary roles of 

humans and algorithms in managerial decision-making. While AI systems excel at 

processing large datasets, identifying patterns, and generating predictive insights, human 

leaders contribute contextual understanding, ethical reasoning, and emotional intelligence, 

capabilities that remain difficult to encode into algorithms (Jarrahi, 2018). As a result, 

leadership effectiveness in digital workplaces increasingly depends on the ability to 

integrate algorithmic outputs with human judgment. 

 Augmented Intelligence also addresses key concerns associated with algorithmic 

leadership, such as over-reliance on automation and erosion of accountability. By retaining 

humans as final decision authorities, augmented systems ensure that responsibility, 

transparency, and ethical oversight remain central to leadership practice (Raisch & 

Krakowski, 2021). This human-centric orientation aligns with emerging perspectives that 

view AI as an enabler of better decisions rather than a replacement for managerial discretion. 

Thus, Augmented Intelligence represents the future trajectory of algorithmic leadership, one 

that supports informed, ethical, and context-sensitive decision-making in complex 

organizational environments. Embedding augmented intelligence principles within 

leadership frameworks enables organizations to leverage technological advancement while 

preserving human agency and trust. 

 
6. Managerial and Organizational Implications 

 Algorithmic leadership has important implications for managers and organizations. 

Leaders must develop algorithmic literacy to critically evaluate AI outputs and 

communicate their use transparently to stakeholders (Siau & Wang, 2020). Organizations, in 

turn, need to redesign leadership development programs to include ethical AI usage, data 

interpretation skills, and human-centred decision-making competencies. 

 
7. Challenges and Ethical Considerations 

 Despite its transformative potential, algorithmic leadership presents several challenges 

that demand careful managerial and ethical attention. One of the foremost concerns is 

algorithmic bias. AI systems are trained on historical data, which may embed existing social, 

cultural, and organizational biases.  
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 When such biased data informs managerial decisions related to recruitment, 

performance appraisal, or promotions, algorithmic leadership risks reinforcing inequality 

rather than promoting fairness (O’Neil, 2016; Floridi et al., 2018). 

 Another critical challenge relates to transparency and explainability. Many AI systems 

function as “black boxes,” offering limited insight into how decisions are generated. This 

lack of explainability can undermine trust among employees and complicate accountability, 

particularly when algorithmic recommendations conflict with human judgment (Kellogg et 

al., 2020). Leaders must therefore ensure that algorithmic systems are interpretable and that 

decision rationales can be communicated clearly to stakeholders. Accountability and 

responsibility also emerge as ethical dilemmas in algorithmic leadership. As decision-

making authority becomes distributed between human managers and intelligent systems, 

ambiguity arises regarding who is responsible for outcomes, especially in cases of error or 

harm. Augmented Intelligence frameworks address this challenge by retaining humans as 

final decision-makers, thereby ensuring ethical oversight and moral accountability remain 

firmly human-centred (Raisch & Krakowski, 2021). 

 Data privacy and surveillance represent additional ethical challenges in digital 

workplaces. Algorithmic leadership often relies on extensive data collection to monitor 

employee performance and behaviour. While such monitoring may enhance efficiency, it 

can also lead to perceptions of excessive surveillance, eroding trust and psychological safety 

within organizations (Newlands, 2021). Ethical leadership requires establishing clear data 

governance policies that respect employee privacy while maintaining transparency 

regarding data usage. Finally, there is the risk of over-reliance on automation, where leaders 

may defer excessively to algorithmic recommendations, potentially diminishing critical 

thinking and managerial discretion. This phenomenon can weaken leadership capabilities 

over time and reduce organizational adaptability in novel or ambiguous situations (Jarrahi, 

2018). To mitigate this risk, organizations must promote algorithmic literacy and encourage 

reflective decision-making practices that integrate human insight with technological 

support. 

 Addressing these challenges requires a balanced and ethical approach to algorithmic 

leadership, one that aligns technological innovation with human values, institutional 

accountability, and societal well-being. Embedding ethical principles within Augmented 

Intelligence frameworks can ensure that algorithmic leadership contributes to sustainable 

and responsible organizational outcomes. 

 
8. Conclusion 

 Algorithmic leadership represents a transformative shift in managerial practice within 

digital workplaces. By blending human judgment with artificial intelligence, organizations 

can harness technological potential while preserving ethical responsibility and human 

agency. Future research may explore empirical validations of blended leadership models 

across industries and cultural contexts. 
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Abstract 
 Modernization of business has been significantly influenced by the growth of Artificial Intelligence (AI), 

which enables technological innovation across products, services, and processes. AI enhances data analysis, 

decision-making, and customer experience, allowing firms to transition from reactive to proactive innovation to 

maintain a competitive edge. Business innovation involves creating value through new ideas and improving 

existing processes, fostering adaptation to market changes. AI is pivotal in redefining business models, 

enhancing productivity, and allowing firms to identify new market opportunities. Key AI technologies include 

machine learning, natural language processing (NLP), and cloud computing, which drive productivity, 

creativity, and personalized marketing. The document emphasizes the role of AI in shaping next-generation 

business innovations and highlights the emerging trends in generative AI and AI automation that are expected 

to influence future economic structures and business practices. 

Keywords: Modernization of business, Artificial Intelligence, Data analysis, decision-making and customer 

experience 

 
1. Introduction 

 Modernization of Business has operated by booming growth in Artificial Intelligence 

(AI). Innovation is the act of introducing new ideas and design is about ma king those ideas 

practical (Slack et al., 2016). Traditional innovation approaches are majorly dependents on 

human emotions, ancient data, and gradual improvements are recently replaced with 

intelligent, adaptive, and predictive systems. Technological innovation is related to changes 

in products, services, and pro duction processes (Chen et al., 2012; De Castro et al., 2010) but 

while it is perhaps the most evident and charming type of innovation, not all firms are able 

to technologically innovate (Zawislak et al., 2012). Next-generation business innovation 

with AI indicates to the usage of advanced AI technologies to generate new products, 

services and business models which leads us to speedy, elegant, and more customer-centric. 

 Large-scale data analysis, pattern recognition, automated complicated decision-making, 

and continuous learning from real-time data are all made possible by AI. In order to obtain 

a sustained competitive edge in dynamic marketplaces, companies are shifting from reactive 

to intelligent and continuous innovation.  
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 The chapter enhance the digital transformation of the Business world with common idea 

creation of AI through App-Based Business environment focuses on the technology’s 

development in recent generation. At present, the entrepreneurs develop business and 

market the products and services through a technology by creating websites, blogs, mail 

content, mobile-based content which improves the digital adoption. 

 
2. Business Innovation 

 Business innovation is the process of creating value and implementing new ideas that 

improves value to concern, its customers, or the market. It involves more than just 

introducing new items; it also entails enhancing procedures, rethinking business plans, 

implementing new technology, and creating more effective methods of providing value. 

Gaining a competitive edge, adapting to shifting consumer demands, boosting productivity, 

and achieving sustainable growth are all made possible by effective company innovation. 

Businesses can adapt to change and stay relevant in fast-paced, cutthroat situations by 

promoting innovation, experimentation, and ongoing learning. 

 
3. Business Innovation with AI 

 Business Innovation with AI is not about using Artificial Intelligence into the business 

task to get the operation automated, but it is used to transform the business model, creating 

new product or services, improve decision-making, stimulate competitive advantage. AI 

technologies like machine learning, natural language processing, and predictive analytics, 

businesses may improve decision-making, automate difficult tasks, customize consumer 

experiences, and spot untapped market niches. Businesses can now move beyond efficiency 

benefits and toward strategic transformation thanks to AI-driven innovation. This enables 

them to increase accuracy, lower costs, react to market changes more quickly, and create 

data-driven, intelligent solutions that promote long-term success. 

 

4. Concepts of Next-Gen Business Innovation with AI 

 The Next-Gen Business Innovation is a transformation of digital improvisation in 

Business world, that are mainly focused on industries and Business models. Its categories 

with some key aspects for Business models are AI-driven, AI advanced technology, AI 

agents. 

 AI-driven- The platform which drives value creation, strategic thinking, impact 

creation and value captures in Business model technology (Annabeth Aagaard et al., 

2024). 

 AI advanced technology- Technologies drives innovation, efficiency, customization 

to streamline the Business process in digital form. 

 AI agents- The agent who creates the new business opportunity as an intermediate 

for startup of business. It connects the Business idea to Business platform with the 

affiliate links. 
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5. Importance of AI Technologies Driving Next-Generation Innovation 

 
 
5.1 Deep learning and machine learning 

 Machine learning achieves the systems to improve knowledge from evidence and 

gradually enhance their performance. Deep learning assists digital innovation in fields 

including speech recognition, image analysis, and predictive modelling by improving 

pattern identification (McAfee, A et al., 2017). 

5.2 AI Generative 

 New designs development, content creation, product ideas, and solution are produced 

by generative AI. It is essential for brainstorming, quick template, and original problem-

solving. 

5.3 Natural Language Processing (NLP) 

 NLP enables machines to comprehend and produce human language, fostering 

innovation in decision support systems, marketing content, sentiment analysis, and 

customer service. 

5.4 Cloud computing and big data analytics 

 By combining data from many sources and offering scalable processing capacity, 
artificial intelligence (AI) in conjunction with big data and cloud platforms facilitates real-
time innovation. 
 
6. Functions of AI Applications in Business Innovation 
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6.1 Product and Service Innovation  

 AI is used to transform new idea generation to product service process in New Product 

Development (NPD). In Business Innovation technology provides product & service in 

advanced applications such as Amazon, FlipKart, Mytra, etc, for connecting affiliate 

marketer and the Customer. The innovative virtual assistance of new product and service 

like Alexa, Apple Siri and so on. 

 
6.2 Process and Operational Innovation  

 AI automation improves the workplace efficiency with AI-Powered robotic and 

computer vision system to enhance the operational efficiency and quality control. Digital 

transformation to organize the workplace tasks like Trello, Asana, Jira and etc. 

 
6.3 Marketing and Customer experience Innovation  

 Digital Marketing process is to create personalized and unique engagement for the 

product and service created to the targeted audience to satisfy Consumers. The social media 

creates the Sales Promotion in recent marketing evolution. 

 
6.4 Business model Innovation  

 AI is being used by businesses to develop new revenue models, including platform 

ecosystems, data-driven subscription models, and AI-as-a-Service. 

 
7. Common AI Business Ideas 

AI Based Business 
Examples of AI Applications 

in Recent 
Purpose of Application 

Content Design 

ChatGPT, Canva, Jasper, 

Clickup, HubSpot, Buffer, 

Typeform, Unsplash. 

Creativity and sharing 

knowledge to the audience. 

Interior Decors 

Planner 5D, Cedreo, Sketchup, 

HomeStyler, Foyr Neo, Sweet 

Home 3D, SmartDraw. 

Severs multiple purpose like 

personal expression, appeal, 

well-being. 

Health & Fitness 

Cult.fit, HealthifyMe, Nike 

Training Club, Fittr, Practo, 

MyFitnessPal. 

Promotes physical activity 

which leads to healthy and 

fitness goal achievement. 

Recruitment & HR 

LinkedIn, Naukri.com, 

Glassdoor, Shine.com, Indeed, 

Monster.com, TimesJobs, 

FreshersWorld 

Helps to streamline the 

centralized candidates for 

the screening process. 

Fintech 

MoneyLion, RobinHood, 

Nubank, Mint, Chime, Revolut, 

Coinbase, N26, Prism, Earnin 

Enhance the efficiency, 

accessibility and user 

experience in financial 

service. 



Transformative Research in Business: From Theory to Tech-Driven  
Practice - HR, Technology, Data, Sustainability & Logistics Perspective 

 

 

Social Science Researchers Association                                                                                                             51 

Cyber Security 
Apiiro, Mend.io, Strobes, Black 

Duck, SonarQube, BurpSuite 

Helps to maintain safety 

and secure reliability of 

system. 

Educational 

Coursera, Khan Academy, 

Duolingo, Quizlet, Brainly, edX, 

Quizizz, Brilliant, Chegg Study 

Magnify the personalized 

learning experience and 

improve wide range of 

overall engagement. 

E-Commerce platform 

Amazon, FlipKart, Meesho, 

Blinkit, Nykaa, Meesho, 

JioMart, Swiggy Instamart, 

AJIO, Zepto 

Platform which links 

affiliate and Customer to 

lead them to satisfy them. 

 

8. Gen- AI in Future Outlook 

 Generative AI is transforming the business sector “invisible”, shifting to the “Agentic 

AI” which boost our global GDP, productivity level, economic status and restructuring the 

knowledge of work. The future outlook specifies on domain-specific models, AI automation, 

multi-step tasks, standardize invisible infrastructure like ERP, security combat-AI powered 

threat. 
 

Key Future trends 

 
 

Conclusion  

 Modernization in business is now significantly influenced by Artificial Intelligence (AI), 

which has transformed traditional innovation approaches. This adoption of AI facilitates 

large-scale data analysis, decision-making, and continuous learning, ultimately enabling 

businesses to enhance their products and services. The chapter discusses the multifaceted 

nature of business innovation, emphasizing AI's role in not only automating tasks but also 

in reshaping business models and improving decision-making processes. Key areas such as 

product innovation, operational efficiencies, and customer engagement are highlighted, 

showcasing how AI technologies like machine learning, natural language processing, and 

cloud computing drive next-generation innovation. The chapter also reviews common AI 

applications across various sectors, indicating a future where generative AI becomes integral 

to business practices, enhancing productivity and redefining operational frameworks. 
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Abstract 
 Data-Driven Decision Making (DDDM) is a systematic approach where businesses base decisions on 
thorough data analysis rather than intuition. Unlike traditional decision-making, which relies on personal 
biases, DDDM provides an objective framework by leveraging data to forecast accurately, spot opportunities, 
and achieve sustainable growth. Key aspects of DDDM include perpetual development, enhanced 
understanding and creativity, startup opportunities, advanced communication, and reduced errors and costs. 
Benefits encompass improved customer satisfaction and loyalty, strategic planning, and effective inventory 
management. Furthermore, DDDM utilizes various analytics methods—descriptive, diagnostic, predictive, and 
prescriptive—to enhance organizational performance and reduce bias in decision-making. The analytics process 
includes setting objectives, data collection, preprocessing, examination, future prediction, and implementation, 
ultimately aiding businesses in navigating competitive landscapes through informed decision-making. 
Keywords: Data-Driven Decision Making, analytics methods—descriptive, diagnostic, predictive, 
prescriptive, reduce bias and decision-making 

 
Introduction 

 Data – driver decision making (DDDM) is a systematic approach in which business 

taking decisions based on the careful examination and evaluation based on it and evaluation 

of data only on intuition or personal experience. In variation to traditional decision-making 

practices, commonly depends on limited information and subjective judgement. Data-driven 

to be generated, which involves recording data, analyzing it also using appropriate tools and 

interpreting the results to analyze patterns, trends and link that support knowledge-based 

decision-making. 

 The difference between traditional decision-making and DDDM is clearly evident. 

Traditional methods are influenced subjective and personal biases, strategy is more objective 

and evidence- based approach. Data driven decision making enables business to forecast 

more accurate forecasting, identify opportunities and structured manner. 

 In the present competitive business environment, the data-driven decision-making 

adopting strategic priority. That can effectively leverage data more significant competitive 

benefits. As a result, data-driven decision-making plays a crucial role of performance and 

supporting long-term business growth. The importance of data-driven decision-making are 

specified: 

 Perpetual development 

 Understanding& Creativity 



Transformative Research in Business: From Theory to Tech-Driven  
Practice - HR, Technology, Data, Sustainability & Logistics Perspective 

 

 

Social Science Researchers Association                                                                                                             54 

 Startup opportunities 

 Reduced errors and reduced cost. 

 Data driven decision-making provides business capability to analyze data and 

forecasting to optimize performance the different strategies to make success and aware of 

firm decisions for balanced growth. The several reasons provide decisions are chase current 

firms core part of its culture well presented with the following points. 

 
1) Perpetual development 

 Perpetual development is important for maintaining ongoing growth and retaining 

consistency. The different operations and organizational activities help firms without 

interruption. One by one decision making, execute reliability and set actional benchmarks 

that provides maintaining smooth business and stable success. 

 
2) Understand & Creativity 

 Business decisions based on data contribute to the success of the company. You can 

obtain a general idea of how businesses are doing by looking at a clear, visual depiction. This 

helps you make decisions about trends and new growth strategies. They improve your 

prediction and foster a culture of data-driven decision-making. 

 
3) Startup opportunities 

 Startup opportunities based on business trends for creating visual information. A 

significant advantage over competitors will come from its easily obtainable visual 

information, a comprehensive perspective of business operations, and decision-making tools 

that improve commercial growth and evolution, discern opportunities, foster growth, foster 

professional connections, and foster creativity. 

 
4) Advanced communication 

 Data- Driven decision-making approach improves communication automatically. 

Leaders communicate clearly by employing facts, figures, and messages without making 

assumptions. Finance, Sales strategy, marketing or other kind of insight driven initiative 

using KPLS and visual dashboard understand the process quickly. Finally, it maintains 

coordination and support is more efficient of the company. 
 

5) Reduced errors and reduced cost 

 The Data-driven decision making reduces mistakes and were using information 

depending only risky and highly competitive market. The organization eliminates many 

major issues by integrating data mainly issues of miscommunication between department, 

Repeated mistakes and low productivity. The company also helps resources properly and 

avoid unnecessary expenses. As a reset the organization will save time, money and improve 

efficiency. 
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Benefits of Data-Driven Decision Making 

 Enhancing customer satisfaction. 

 Improving customer loyalty. 

 Strategic business planning. 

 Development opportunities. 

 Data-Driven inventory management. 

 
1. Enhancing Customer Satisfaction 

 Data-driven decision making helps customer engagement and satisfaction for example, 

Online retailers gather the information of customer interests and shopping behavior. These 

supports create customized product suggestions and conduct focused marketing campaigns 

also organization use, customer data for dynamic pricing this helps stay strong and increase 

revenue. 

 
2. Improving Customer Loyalty 

 Improving customer loyalty enables companies to retain customers for longer period 

through consistent and effective customer support. This maintains customer data, viewing 

history, Ratings and also duration users spend viewing specific content to provide 

personalized suggestions. 

 
3. Strategic business planning 

 Strategic business planning helps businesses identify possible problems and future 

trends, so we predict that actions before. For example: Machine learning is used by bank and 

financial companies to spot fraud early and block it. These strategies reduce losses and 

improves trust companies.  

 
4. Development opportunities 

 E-commerce companies that study and understand customer preference and gather new 

customer groups that are not yet targeted. They think new ideas for products or service this 

helps new market and discover new business opportunities.  

 
5. Data-Driven inventory management 

 Data is used by a global retailer to plan and manage its inventory, especially in the event 

of natural disasters. Managers are able to stock things ahead of time to meet client demands 

during storms because to the company's analysis of sales data and records, which reveal a 

rapid spike in demand for certain items prior to cyclones. 

 

Data -Driven Business Analytics and decision making 

 Data- Driven Business Analytics is the process of statistical analysis, Predictive models, 

data mining and machine learning.  
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 It helps companies to analysis the information behind the data and take better decisions. 

It includes collecting data, analyzing and planning business growth. Business Analytics is 

mainly divided into four types. 

 

Descriptive Analytics-It explains what happened in the past. 

 Diagnostic Analytics - It identifies why something happened. 

 Predictive Analytics - It forecast what may happen in the future. 

 Prescriptive Analytics - It suggest what action should be taken. 

 These Analytics methods to help businesses improve performance, identify 

opportunities, and predictive future trends. Data-driven decision-making helps based on 

facts, data alternatively or guesswork. It boosts accuracy, reduces bias and increases 

accountability. It helps to understand customer needs, and solve problems quickly. 

 
Business Analytics Process 

Follow these steps to be successful at business analytics within your organization. 

 Identifying objectives. 

 Data collection. 

 Data preprocessing. 

 Data Examination. 

 Future Prediction  

 Action and supervision. 

1. Identifying objectives - The company should clearly decide what it wants to achieve 

it develops sales, reducing cost, boost customer satisfaction or specific business 

problem.  

2. Data collection - Setting goals is the next step in the process of gathering information 

from reliable sources. The internal system like sales records, customer examination 

and Erp software as external sources that market reports. 

3. Data Preprocessing - This data preprocessing may contain of errors or missing 

information, duplicates, Wrong entries or irrelevant information. It is prior to 

analysis; data should be cleaned. This phase guarantees processing that is 

appropriate, accurate, and consistent. 

4. Data Examination - The data examination is studied different analytical and 

statistical method. It examines patterns, trends and relationship between variables. 

5. Future prediction – It forecast modeling for future predication helps in planning 

better strategies and also support ‘What-if scenario’ companies’ text in different 

possibilities before making decisions. 

6. Action and supervision - The solution is implementing the business after the 

performance should be continuously to check whether making decision and were 

expected results. 
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Big Data Analytics  

 Big data analytics means studying large complex data sets is find to use hidden patterns, 

unknown relationship and new trends. Organizations can use it to profile behaviour. 

statistical tools, predictive analysis, and machine learning. These comprise a range of sources 

such as: 

 Websites: Tracks how visitors browse and content creations. 

 Mobile apps: Gather the customer mindset and usage of apps. 

 Email Promotion: Measures open rate, conversions and clicks. 

 Client reviews: Collections feedback from customer opinions. 

 Social media: Monitors trends, brands review and customer satisfaction. 

 AI Assistant: Conversations and support queries of the customer. 

 
How Big Data Analytics works 

 Big Data analytics is the process where collecting, processing, cleaning and analyzing 

huge datasets to get useful insights and make better decisions. 

 Collect data - Data collection differs from one company to another. Today’s 

technology companies gather data like both structured and unstructured data from 

many sources as cloud system, mobile apps, in-store lot devices, and other digital 

platforms. 

 Processing data - Once data is collected and stored properly to get accurate results 

while running analytical queries. This is especially important for large and 

unstructured data since data increasing rapidly, processing where major challenges 

for many companies. 

 Data cleansing - Data cleansing means whether the dataset is small or large, it must 

be improving data quality and accuracy. 

 Data analysis - Data Analyze is a big data ready for analysis takes time. A data 

becomes usable an advanced analytical method is converted into meaningful insights 

some common big-data analysis methods are Data Mining, Predictive Analytics, 

Deep learning 

 
Utilize Big Data Analytics to power Data-Driven Decisions. 

 Check your goal- Before working with data, it is important to understand what 

question to want answer that conclusion you need. This helps guide the entire 

process. 

 Obtain useful information- The data is not useful. You should choose reliable 

sources that match your objectives sources that match your objectives. Big data can 

come from many places such as customer transactions, online platforms, and social 

media. 

 Maintain accurate and organized data- Big data is incomplete or unstructured. 

Cleaning and arranging the data properly helps accurate analysis and better results. 
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 Pick suitable data- The different tools are available for big data analytics. The 

selected tool based on the size of the data, level, complexity, budget and skills of the 

team. 

 Examine the data- This method is statistics modeling and machine learning to 

identify patterns and insights. The result should be converted into practical 

suggestions. 

 
Data Visualization  

 Data visualization means representing Data using visual formats such as chart, graphs, 

maps and infographics. It helps people quickly understand by making the data easier to read 

and interpret. Some common types of data visualization are: 

1. Table- The table shows rows and columns, easily created in a word document or 

excel and is useful for organizing information clearly. 

2. Chart or graph- This presented like a tabular form and data displayed on x-axis and 

Y-axis. They use bars, points or lines to compare values and shows trends. 

3. Gantt chart- A Gantt chart is a bar chart that shows a timeline of tasks. It is used in 

project management to track progress. 

4. Pie chart- A pie chart divided data into percentage slices all slices together represent 

100% of the total. 

 
Conclusion  

 In conclusion, this chapter explains the concept of Data-Driven Decision Making in 

business. It analyzes how data is used to make better decisions instead of guesswork. It 

discusses tools like analytics, big data, and data visualization. These tools help businesses 

understand customers and improve performance. Thus, data-driven decision making plays 

a vital role in business development and success. 
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Abstract  
 The rapid evolution of intelligent wearables represents a pivotal shift in the way digital technologies interact 

with the human body, behaviour, and environment. Intelligent wearables are electronic devices embedded with 

advanced sensors, artificial intelligence (AI), Internet of Things (IoT) connectivity, and real-time data analytics, 

designed to be worn on the body or integrated into clothing and accessories. These devices enable continuous 

monitoring, personalised feedback, predictive analytics, and context-aware decision-making across multiple 

domains. From healthcare diagnostics and preventive medicine to smart education, industrial safety, retail 

personalisation, and enterprise productivity, intelligent wearables are reshaping individual lifestyles and 

organisational processes. This chapter provides an in-depth and contemporary analysis of intelligent wearables 

by examining their conceptual foundations, enabling technologies, application areas, and emerging trends. It 

also critically discusses challenges related to data privacy, ethics, affordability, interoperability, and regulatory 

compliance. The chapter concludes by highlighting future directions and policy recommendations for the 

sustainable and responsible adoption of intelligent wearables in the digital economy.  

Keywords: Intelligent wearables, Internet of Things (IoT), artificial intelligence, smart devices, health 

technology, biometric sensors, digital economy, human–machine interaction. 
 

1. Introduction  

 The 21st century has witnessed an unprecedented convergence of digital technologies, 

miniaturised electronics, and advanced data analytics, leading to the emergence of 

intelligent wearables as a mainstream technological innovation. Unlike traditional 

computing devices, intelligent wearables are designed to be seamlessly integrated into daily 

life, enabling constant interaction between humans and digital systems. Devices such as 

smartwatches, fitness trackers, smart glasses, smart rings, and sensor-embedded clothing 

exemplify this transformation.  

 The growing adoption of intelligent wearables is driven by increasing health awareness, 

demand for personalised services, advancements in sensor technology, and the widespread 

availability of high-speed internet connectivity. In both developed and emerging economies, 

wearables are no longer perceived as luxury gadgets but as essential tools for health 

management, productivity enhancement, and safety assurance. The COVID-19 pandemic 

further accelerated their adoption, particularly in remote health monitoring, workforce 

management, and contactless services.  
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 This chapter aims to provide a structured and trend-oriented understanding of 

intelligent wearables by exploring their technological foundations, applications across 

sectors, challenges, and future prospects within the context of digital transformation.  

 
2. Concept and Evolution of Intelligent Wearables  

 Intelligent wearables refer to smart electronic devices equipped with computing 

capabilities, sensors, connectivity, and software intelligence that enable them to collect, 

process, and transmit data in real time. Unlike conventional wearables that merely record 

data, intelligent wearables analyse information, learn from user behaviour, and deliver 

actionable insights.  

 The evolution of intelligent wearables can be traced through three distinct phases. The 

first phase involved basic wearable devices such as pedometers and digital watches that 

provided limited functionality. The second phase introduced smart wearables with 

connectivity features, mobile application integration, and cloud-based data storage. The 

current phase focuses on AI-driven wearables capable of predictive analytics, emotion 

recognition, adaptive feedback, and autonomous decision support. 

 Modern intelligent wearables are increasingly integrated into broader digital 

ecosystems, interacting with smartphones, smart homes, healthcare platforms, and 

enterprise systems. This integration has expanded their role from simple monitoring tools 

to intelligent companions that influence decision-making and behaviour modification.  

 
3. Technological Foundations of Intelligent Wearables  

 The effectiveness and reliability of intelligent wearables depend on a robust 

technological ecosystem comprising hardware, software, and network infrastructure.  
 

3.1 Sensor Technologies  

 Sensors form the core of intelligent wearables. Commonly used sensors include 

biometric sensors (heart rate, blood oxygen, ECG), motion sensors (accelerometers, 

gyroscopes), environmental sensors (temperature, humidity), and location sensors (GPS). 

Recent trends indicate a shift towards multi-sensor fusion, enabling more accurate and 

holistic data interpretation.  
 

3.2 Artificial Intelligence and Machine Learning  

 AI and machine learning algorithms enable intelligent wearables to analyse large 

volumes of data, identify patterns, and generate personalised recommendations. Predictive 

analytics in health monitoring, anomaly detection in industrial safety, and adaptive learning 

in education are key outcomes of AI integration.  

 
3.3 Internet of Things (IoT) Connectivity  

 IoT connectivity allows wearables to communicate with other devices and platforms in 

real time. Through cloud and edge computing, data collected by wearables can be processed 

efficiently, ensuring low latency and enhanced reliability. 
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3.4 Power Management and Miniaturisation  

 Advancements in battery technology, energy harvesting, and low-power processors 

have significantly improved the usability of intelligent wearables. Flexible electronics and 

lightweight materials further enhance user comfort and adoption.  

 
4. Applications of Intelligent Wearables  

4.1 Healthcare and Wellness  

 Healthcare remains the most significant application area for intelligent wearables. These 

devices support continuous health monitoring, early disease detection, chronic disease 

management, and telemedicine services. Wearables have proven effective in tracking 

cardiovascular health, sleep patterns, stress levels, and physical activity, thereby promoting 

preventive healthcare.  

 
4.2 Education and Skill Development  

 In education, intelligent wearables facilitate immersive learning experiences through 

augmented and virtual reality. Smart glasses and haptic devices support experiential 

learning, remote training, and skill-based education, particularly in medical and technical 

disciplines.  

 
4.3 Industrial and Workplace Applications  

 In industrial environments, intelligent wearables enhance worker safety, productivity, 

and compliance. Smart helmets, safety bands, and wearable sensors monitor hazardous 

conditions, fatigue levels, and ergonomic risks, contributing to accident prevention and 

operational efficiency.  

 
4.4 Retail, Marketing, and Consumer Behaviour  

 Retailers leverage intelligent wearables to deliver personalised shopping experiences, 

targeted promotions, and seamless payment solutions. Consumer data generated through 

wearables enables businesses to analyse preferences, improve engagement, and optimise 

supply chains. 

 
4.5 Sports, Fitness, and Entertainment  

 Athletes and fitness enthusiasts use intelligent wearables for performance analysis, 

injury prevention, and training optimisation. In entertainment, wearables enable immersive 

gaming, virtual experiences, and interactive content delivery.  

 
5. Intelligent Wearables in the Digital Economy  

 Intelligent wearables play a critical role in shaping the digital economy by generating 

real-time data, supporting platform-based business models, and enabling data-driven 

decision-making. They contribute to the growth of digital health, smart manufacturing, and 

experience-driven commerce.  
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 Start-ups and multinational corporations alike are investing heavily in wearable 

ecosystems, leading to innovation, employment generation, and economic value creation.  

 
6. Challenges and Ethical Concerns  

 Despite their benefits, intelligent wearables pose several challenges. Data privacy and 

security remain major concerns, as wearables collect sensitive personal information. Ethical 

issues related to surveillance, consent, and data ownership require regulatory attention. 

High costs, lack of standardisation, and interoperability issues further limit large-scale 

adoption, particularly in developing economies.  

 
7. Emerging Trends and Future Directions  

 Future intelligent wearables are expected to incorporate advanced biosensors, emotion-

aware AI, and brain–computer interfaces. Trends such as smart textiles, implantable 

wearables, and sustainable design are gaining momentum. Regulatory frameworks, ethical 

AI practices, and inclusive design will play a crucial role in shaping the future of wearable 

technologies.  

 
8. Pestel Analysis of Intelligent Wearables  

Political Factors  

 Governments across the globe are actively promoting digital transformation through 

policies supporting digital health, smart manufacturing, and Industry 4.0, which positively 

influence the  adoption of intelligent wearables. National initiatives such as Digital India, AI 

strategies, and smart healthcare missions encourage innovation and public–private 

partnerships. However, geopolitical tensions, import restrictions on electronic components, 

and dependency on semiconductor supply chains may affect production and pricing of 

wearable devices.  
 

Economic Factors  

 The growing digital economy and rising disposable income have accelerated consumer 

spending on intelligent wearables, particularly in healthcare, fitness, and enterprise 

productivity. Wearables contribute to cost reduction in healthcare through preventive 

monitoring and remote diagnostics. Nevertheless, high initial costs, affordability issues in 

developing economies, and economic slowdowns may limit mass adoption. Market growth 

is also influenced by venture capital investments and start-up ecosystems in wearable 

technology.  
 

Social Factors  

 Increasing health awareness, ageing populations, lifestyle-related diseases, and demand 

for personalised services have significantly boosted the acceptance of intelligent wearables. 

Social acceptance of self-tracking, remote work, and digital wellness further strengthens 

adoption. However, concerns related to digital addiction, surveillance, data misuse, and 

technology fatigue pose social challenges, particularly among privacy-conscious users.  
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Technological Factors  

 Rapid advancements in AI, IoT, sensor miniaturisation, cloud and edge computing form 

the backbone of intelligent wearables. Innovations such as smart textiles, biosensors, 

emotion recognition, and predictive analytics enhance functionality and accuracy. At the 

same time, challenges related to battery life, interoperability, cybersecurity threats, and 

technological obsolescence remain critical constraints for sustainable growth.  

 
Environmental Factors  

 The production and disposal of wearable devices raise concerns about electronic waste, 

energy consumption, and environmental sustainability. Increasing emphasis on green 

electronics, recyclable materials, energy-efficient chips, and sustainable design is shaping 

the future of intelligent wearables. Regulatory pressure and consumer preference for eco-

friendly products are pushing manufacturers towards circular economy practices.  

 
Legal Factors  

 Stringent data protection and privacy regulations such as GDPR, HIPAA, and emerging 

digital personal data protection laws directly impact the design and deployment of 

intelligent wearables. Compliance with medical device regulations, intellectual property 

laws, and ethical AI guidelines is mandatory, particularly in healthcare applications. Legal 

ambiguity around data ownership, consent, and liability in AI-driven decision-making 

continues to be a significant challenge.  

 
9. Conclusion  

 Intelligent wearables represent a transformative technological innovation with far-

reaching implications for individuals, organisations, and society. By integrating AI, IoT, and 

advanced sensors, these devices enable continuous monitoring, personalised services, and 

intelligent decision-making. While challenges related to privacy, ethics, and accessibility 

persist, strategic policy interventions and technological advancements can ensure 

sustainable adoption. As intelligent wearables continue to evolve, they will play a central 

role in advancing digital transformation, improving quality of life, and driving inclusive 

economic growth.  
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Abstract 
 Businesses are being compelled by recent advancements in Artificial Intelligence (AI) to launch 

technologically advanced goods, services, procedures, and systems in a variety of areas. In this way, the 

healthcare industry shows to be a favorable one for the effective use of AI. However, integrating AI technologies 

into healthcare products, procedures, and services alone will not yield the anticipated financial benefits. It is 

recommended that so-called AI-solution-specialists alter, adapt, and adjust their current business models (BMs) 

in order to properly operationalize and market AI-based products. By using a qualitative research methodology 

and offering a comprehensive analysis of pertinent literature, this study fills the aforementioned research gap. 

Data from different companies on AI-based business models in the healthcare industry were gathered through 

organized, guideline-based interviews. Based on investigation, there are two theoretical frameworks: one on 

generalized AI-based value chain activities and the other on healthcare-specific AI-enabled business model 

alterations. The Use of AI in healthcare organizations eventually incorporated into business operating models. 

Keywords: Artificial Intelligence, Business Model, Business Model Innovation, Healthcare Industry 

 
Introduction 

 It has become challenging for countries, cities, sectors, enterprises, and individuals to 

adapt to an increasingly digitalized environment in this age of digital transformation. The 

widespread adoption of digital technology in daily life is known as "digitalization," and 

artificial intelligence (AI) is seen as a powerful sector that makes digital technologies 

possible. These days, there is a gap between the needs of the digital revolution in the 

marketplace and the organizational ability to meet those demands. Given that AI systems 

vary in scope and complexity, making it challenging to understand and utilize the 

technology, this is not surprising. Businesses don't know how to effectively create, distribute, 

and capture value from AI-based technologies, according to studies. 

 It has been seen that even significant expenditures in AI by themselves do not ensure 

success in the domains of business and industrial management. Understanding how to 

adapt, change, and develop individual business model components to commercialize AI-

based technology is essential to achieving company business objectives. The healthcare 

sector is a prime example of an industry that has seen ongoing integration of AI technologies 

into day-to-day operations. Researchers and medical professionals have taken notice of AI's 

application in the healthcare industry.  



Transformative Research in Business: From Theory to Tech-Driven  
Practice - HR, Technology, Data, Sustainability & Logistics Perspective 

 

 

Social Science Researchers Association                                                                                                             67 

 A focus group on AI in healthcare has been established by the World Health 

Organization of the United Nations. AI has been boosting patient health outcomes overall, 

cutting healthcare expenditures, and speeding up medication discovery. It has been creating 

new competitive situations at the same time. 

AI and Healthcare 

 According to recent studies, artificial intelligence (AI) is a rapidly developing field that 

is enabling digitalization and significantly propelling the digital transformation of 

businesses and organizations. The successful application of AI in the medical sciences has 

been made possible by the increased availability and collection of valuable healthcare data, 

which has also created a fiercely competitive climate in the present healthcare industry. In 

this regard, there is considerable faith in AI's capacity to greatly enhance healthcare 

operation and delivery procedures because its effects on the current healthcare environment 

are extensively debated in both academia and practice. 

 Businesses that provide, facilitate, and coordinate medical or medically related goods, 

procedures, and services make up the healthcare sector. These can be categorized as either 

1) Medical service provision; 2) Medical equipment production; 3) Drug discovery; 4) 

Medical insurance provision; and 5) Patient healthcare delivery. Demand for the creation 

and integration of digitalized healthcare systems increased as a result of the rapid 

advancements in medical science and the healthcare sector brought about by digitalization. 

Therefore, the application of cutting-edge digital technologies like artificial intelligence is 

encouraged by growing potential and difficulties. In the healthcare industry, AI may be 

categorized into seven operational types: 1) Examination 2) Counseling and Therapy 3) 

Imaging in Medicine 4) Molecular and Drug Development Modeling 5) Surgery Assisted by 

AI 6) AI-Based Medical Devices; and 7) AI-Assisted Patient Monitoring. 

 
AI, Business Models and Business Model Innovation 

 Artificial intelligence is one of the most promising tools for exploring and taking 

advantage of new prospects brought about by digitalization. The implementation of AI-

based systems is strongly tied to business models and the innovation that accompanies them 

since they not only result in technology advancements in goods and services but also in 

major organizational changes, issues, and opportunities. Therefore, the primary challenges 

for businesses are implementing business model innovation and developing new business 

ventures that show market traction and allow business operations to be scaled. 

 
AI, Value Creation and Value Delivery 

 It is distinguished by a sequence of steps designed to meet particular customer needs 

and build the value chain. There are several advantages for companies and their customers 

when they use AI-powered technologies to diversify their product or service offerings. The 

value creation mechanism also describes the distribution and integration of different 

resources and competencies to generate added value inside each value chain network.  
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 From the standpoint of the business, AI-based solutions support the development of AI 

capabilities that enable value chain automation and optimization. Ultimately, this boosts 

productivity, lowers costs, and reduces errors in value creation processes, all of which 

enhance firm performance. 

 

AI and Value Capture 

 The incorporation of AI into current products, processes, and services greatly improves 

value chain activities, which are intimately tied to the pricing models and cost structures of 

the businesses. The value capture mechanisms usually represent all business actions that 

ensure financial rewards from the value generating rationale. AI has the potential to boost 

cost effectiveness, generate new revenue streams, and produce new goods and services. 

Stakeholder relationships are also made more visible with the integration of AI technologies, 

and existing revenue streams are improved through increased resource usage. Even though 

AI has been demonstrated to have a positive effect on value creation processes through cost 

reduction, AI infrastructures and their maintenance are quite costly. 

 
General AI-related Changes in Business Models 

 When AI is used across a product or service portfolio, it offers several opportunities to 

generate, deliver, and acquire value from offerings and new income streams, giving different 

businesses significant competitive advantages. Academics concur on broad, industry-

neutral improvements connected to AI, not with standing the field's infancy. 

 
Data Collection 

 Using digital means interviews were conducted with 50 companies from different 

regions to gather empirical data. The interview format was based on a modified version of 

Teece's (2010) business model framework, which includes the value generation and delivery 

and value capture as its primary components. The companies and their representatives were 

pre-selected using three inclusion criteria in order to ensure a high degree of study quality. 

 Explored and operate in current healthcare sector. 

 Company Integration with product or service 

 Experts in Healthcare Industry 

 
Objectives of the Study 

 To identify the type of AI employed in healthcare firms. 

 To analyze how do healthcare firms create, deliver, and capture value when AI-based 

technologies are integrated into their offerings. 

 To investigate AI-based technologies integration into healthcare firm. 

 
Limitations 

 This study and its findings are limited to the Indian healthcare sector. 
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 The interviewed companies are either start-ups or SMEs, thus the findings are not 

directly comparable to operations of big industrial companies that serve healthcare. 

 Challenges such as ethics and regulation in implementing AI technology is not 

covered.  

 

Findings 

 Interviews were conducted with AI-specialized businesses that have integrated one or 

more AI-based technologies. All of the enterprises were found to function in a business-to-

business (B2B) environment, while one also operates in a business-to-healthcare and another 

in a business-to-research context. Healthcare experts, pharmaceutical businesses, insurance 

companies, biotechnology companies, and researchers are among the firms' clients. Results 

showed that AI technologies help businesses automate, optimize, and improve healthcare 

procedures and treatment results. 

 The majority of healthcare organizations provide a chatbot that enables patient follow-

up. The majority of businesses permit AI systems to gather patient medical histories with 

less time commitment from physicians. The AI-based technologies in each of these situations 

handle the repetitious activities, saving medical staff time and effort while simultaneously 

enhancing patient care. 

 The companies that were interviewed rely on a variety of activities, resources, and 

competencies to generate value for their clients and consumers. Natural language, whether 

it be text or speech, serves as the foundation for the work of many AI solution specialists. In 

addition to their AI-related activities, the majority of AI-solution professionals engage in a 

number of non-AI-based tasks as part of their value generation process. 

 
Discussion 

 According to this survey, the examined AI-solution specialists incorporate a wide range 

of AI-powered systems into their present goods, procedures, and offerings. By doing this, 

the businesses have improved, automated, and optimized the current healthcare procedures. 

Further, the investigated AI-technologies can be categorized into the two main use types: 

1) Assisted Intelligence 

2) Augmented Intelligence.  

 Businesses that use assisted intelligence heavily concentrate on regular chores like 

medical image processing reconstruction and patient follow-up. In the meanwhile, 

businesses that use augmented intelligence provide highly accurate diagnoses, customized 

treatments, or fresh insights that are pertinent to medicine. Our empirical data, however, 

shows that the healthcare companies we investigated integrate many AI application types 

into a single offering. Therefore, in contrast to existing research, our results point to a mixed 

strategy for integrating AI, making it harder to distinguish between different categories of 

technology use. 

 Study results unequivocally show that the use of AI to expand healthcare products, 

procedures, and services eventually results in a number of associated modifications to the 
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company's value operating models, which is consistent with current studies.  

In this manner, AI-solution specialists create specialized AI capabilities through firm-

oriented activities that automate and optimize their value chain operations, leading to 

notable cost savings and a high level of efficiency. However, consumers view AI-based 

processes that impact a company's growth or revenue as adding value. 

 As a result, significant improvements in clinical outcomes and a reduction in diagnostic 

mistakes are attained. Healthcare professionals are thus given assistance in medical 

decision-making, individualized, cutting-edge solutions, and improved results in routine 

clinical duties through the incorporation of AI into value-creation mechanisms.  

AI-solution specialists create a generalizable AI-based value chain by providing various 

healthcare providers with full AI-solution packages. In this case, healthcare providers—that 

is, clients of AI-healthcare companies made up of pharmaceutical companies, physicians, 

hospitals, or other healthcare stakeholders either place an order or are contacted by the AI-

solution-specialist. 

 
Conclusion 

 The goal of this study was to find out what kind of AI are used in healthcare 

organizations, how they are operationalized into their services, products, and procedures, 

and how they are eventually marketed through the business models of the individual 

companies. The study offers a comprehensive analysis of pertinent literature on artificial 

intelligence, business models, and business model innovation, as well as their relationship 

to the current healthcare industry. 
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Abstract 
 This Chapter explores the role of technology and innovation in contemporary business development, 

highlighting key concepts like AI, IoT, Blockchain, and Machine Learning. It defines technology as the 

application of tools and knowledge to solve business problems and emphasizes innovation as the creation of new 

products, processes, and services. The text explains the advantages of technology—such as increased 

productivity, improved customer service, and enhanced decision-making—while also addressing disadvantages 

like potential laziness and the high costs of adoption. It categorizes innovation into product, process, marketing, 

organizational, and radical types. Additionally, it details the functions of AI in business, including decision-

making support, productivity enhancement, personalized marketing, and risk management. The document 

further defines Machine Learning and its subtypes, and discusses Blockchain technology, emphasizing its utility 

in data security and transactions. Finally, it covers IoT, illustrating its application in daily devices and 

highlighting its benefits in efficiency and safety across various sectors. 

Keywords: Decision-making, AI, IoT, Blockchain, productivity enhancement and Machine Learning 

 
Introduction 

 In olden days business mainly focuses on manual work and traditional method but, now 

a days technology helps businesses to work faster and in easy way, innovation helps 

business to improve their ideas, products and services. At present Innovation and 

technology plays vital role in business development and it helps to develop business to next 

stage. Innovation is innovated or create new things to pre-existing businesses using 

technology. This chapter focuses the importance of innovation and technology using the key 

terms AI, IOT, Blockchain and Machine Learning. 

 
Meaning of Technology & Innovation  

 Technology is the practice of technical tools, techniques and Knowledge to solve 

practical problems in business. Technology helps in decision making and satisfy the 

customers needs and wants in product. It increases the production level and efficiency of 

business. Technology aims to develop in organizational structures. 

 Innovation in business is creating something new like ideas, process, methods of 

preparation, product, packing and services. Innovation helps to improve in business 

organisation and it helps to create more profits in business. 
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Definitions  

Jacques Ellul (1964)  

 "Technology is the totality of methods rationally developed and having absolute 

efficiency in every field of human activity” 

Alan Kay  

 “Technology is anything that was not around when you were born” 

Peter F. Drucker (1985) 

 “Innovation is the specific tool of entrepreneurs the means by which they exploit change 

as an opportunity for a different business or service” 

Joseph A. Schumpeter (1934) 

 “An Innovation is the introduction of new goods, new methods of production, new 

markets, or new forms of organisation” 

 
Advantages of Technology and Innovation  

 Innovation And technology help to increase production by making the work faster 

through automation  

 It is easy to access services from home like online baking, shopping  

 It improves communication among customers and answered to customers queries 

for 24/7. 

 It helps to reduce human errors, which helps to in controlling cost in management  

 Innovation And technology help to make correct decision during critical situation by 

predicting future. 

 
Disadvantages of Technology and Innovation  

 Innovation And technology can make people lazy by lending door delivery 

 Innovation and technology can also cause distraction. For example: If you are using 

technology for studying, it can be distraction by social media and other online 

advertisement. 

 It requires large amount, of money to adopt Innovation and technology  

 It is difficult to learn up to date information through latest Innovation and 

technology. 

 
Types of Innovation 

1. Product Innovation - Product Innovation is making changes and upgrade to next 

level in the existing product and introduce new product. Example: Changing shape 

of the bottle and stickers into oil. 

2. Process Innovation - Process Innovation is makes improvement in production 

process and services lending to a customer. For example: Using robots for billing in 

stores. 
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3. Marketing Innovation - Marketing Innovation is introducing various methods to 

promote products in the market. For example: Advertise products through 

celebrities. 

4. Organizational Innovation - Organizational Innovation is making changes in 

management and structure of a business. For example: Making changes in working 

hours to satisfy employees. 

5. Radical Innovation - Radical Innovation is making complete changes or introduce 

alternate products to replace an existing product. For example: Introduce electric 

bike and cars to replace petrol vehicles. 

 
AI in Business 

 AI in Business is referring to use of AI tools in production of products and lending 

services to their customers. AI can perform only the human’s trained activity or task and it 

does not think or act as like a human. 

 
Benefits of AI in Business 

1. Helps in Decision making - AI helps to take correct decisions during critical 

situations by analysing a data, trend and current market conditions. 

2. Improvement in Service to Customer - AI provides 24/7 support to their customers 

and response quickly to a customer query and give instant solutions to their 

customers. 

3. Enhance Productivity - AI can increase the efficiency of production in business by 

reducing human errors and completing the automate task faster. 

4. Personalized marketing - AI can study and analyse the customers current wants and 

needs in market and helps to give personalized products to customers and advertise 

in marketing. 

5. Risk Management - In business AI helps to reduce fraud and incorrect data. It helps 

in avoid losses in business, and AI can predict future market condition is helps to 

manage risk in business. 

6. Innovation and Creativity - AI can innovate new things based on trends in market 

and create new process to reduce time. It helps to gain more profits in business. 

 
Machine Learning 

Meaning 

 Machine Learning is a field of Artificial Intelligence (AI), ML refers to teaching of systems 

or computers from past data and experience to work with efficiency and predictions of 

future. 

Definition 

 According to Arthur Samvel “Machine learning is the field of study that gives computers 

the ability to learn without being explicitly programmed”. 
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Types of machine learning  

1.  Supervised Machine learning: 

 In supervised Learning, the computers are trained labelled data (data with answer). 

 Example: the data of animals or birds images with their names. 

2. Unsupervised Machine Learning: 

 In unsupervised Machine learning, the computers are trained without labelled data (data 

without answers). 

 Example: the data of images without their names. 

3. Self supervised Machine learning: 

 In the self supervised Machine learning where the system learn itself with available data 

without human labelled data.  

4. Semi supervised Machine learning: 

 In semi supervised Machine learning the computers are trained with both labelled and 

unlabelled data (data with and without answers) 

 
Block Chain 

Meaning  

 Block chain is a technology used to share information digitally in blocks that are 

connected like a chain. It is mainly used to record transactions and protect data. 

Causes / Reasons to use block chain  

 To keep data safe and secure  

 To share records permanently without storage  

 To make direct transactions without middle person  

 Used for online payments and digital money. 

 
Example  

 Bitcoin and Ethereum use block chain technology. 

 
IOT Meaning, Applications, Benefits  

IOT Meaning: 

 The Internet of things (IOT) is the connection of everyday objects to the Internet. These 

objects include devices like lights, fans, cars and home appliances. IOT devices uses sensors 

and small computer to collect data and share it through the Internet. 

 These smart devices can work automatically and respond to users without human help. 

All such connected devices together are called Internet of things.  

 
IOT Applications 

 IOT Applications are programs used in IOT Devices. These Applications are used in 

many areas like hospitals, homes, factories, vehicles and wearable devices. 

 They help devices to work properly and make work easier for people. Using IOT 

applications, devices can collect data and work automatically.  
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Benefits of Internet of things: 

 The Internet of things helps to make daily activities easier and faster. Devices can work 

automatically reduce human effort. IOT also helps to save time by controlling devices 

through the Internet.  

 It helps in saving energy and cost by using resources properly.  

 IOT improves safety and monitoring in areas like hospitals, homes and industries.  

 
Role of Technology and Innovation in Business Development  

 Technology is used in almost business activities. Computer and software help in 

maintaining records, billing and accounting. This makes work simple and saves time. It also 

reduces mistakes and improves accuracy in business works. 

 Innovation means bringing new ideas and improving existing methods. Innovation 

helps business create better products and services. It helps company to stay strong in 

competition and attract more customers. 

 
Conclusion  

 This chapter analyse the theory of Innovation and Technology, also it discusses various 

technologies like Artificial intelligence (AI), Machine learning (ML), Block chain and Interest 

of Things (IOT) and their concept and uses in business, therefore Innovation and technology 

plays vital role in business development for the growth of today’s Business evolution to 

convert in Digital pattern of lifestyle. 
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Abstract 
 Data-Driven Decision Making (DDDM) has become essential for business success in the digital economy, 

characterized by rapid data generation and the integration of analytics into decision processes. Traditional 

decision-making, based on experience and intuition, is inadequate in today’s complex environment. The 

evolution from subjective assessments to structured data analysis encompasses descriptive, diagnostic, 

predictive, and prescriptive analytics. A framework for DDDM involves data collection, preparation, analysis, 

insight generation, and strategic implementation. Analytics improves operational efficiency, risk management, 

and customer engagement. While technological investments are crucial, fostering a data-driven culture and 

ethical governance are key to effective implementation. Anticipated future developments include AI-driven 

autonomous decision-making, which will further empower organizations to respond to market changes 

dynamically. 

Keywords: Data-Driven Decision Making, digital economy, decision processes, data analysis and decision-

making 
 

Introduction: The Age of Intelligent Decisions 

 The twenty-first century has witnessed a paradigm shift in the way in which the 

organizations operate, compete, and grow. The exponential rise of digital technologies, 

cloud infrastructure, and AI has led to an unprecedented surge in data generation. Every 

transaction, click, interaction, and operational activity produces data that can potentially 

guide strategic decisions. In this evolving digital economy, Data-Driven Decision Making 

(DDDM) has emerged as a cornerstone of sustainable business success. 

 Traditionally method of managerial decisions was largely based on experience, intuition, 

and limited historical reports. While such approaches were suitable in relatively stable 

markets, they are insufficient in today’s volatile and complex business environment. The 

integration of analytics into decision processes allows organizations to shift from reactive 

management to proactive and predictive strategy formulation. Businesses that 

systematically collect, analyse, and interpret data are better positioned to anticipate trends, 

reduce uncertainty, and deliver superior customer value. Data-driven decision making does 

not completely eliminate human judgment; rather, it enhances it through evidence-based 

insights. The collaboration between human expertise and analytical intelligence defines the 

new era of management excellence. 
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Evolution of Decision-Making Models- From Intuition to Evidence 

 Early organizational decisions relied heavily on subjective assessments and managerial 

instincts. With the emergence of Management Information Systems (MIS) and later Business 

Intelligence (BI), companies began using structured data to support decisions.  

 
The evolution of analytics introduced deeper analytical layers: 

 Descriptive Analytics – Understanding past performance 

 Diagnostic Analytics – Identifying causes of outcomes 

 Predictive Analytics – Forecasting future events 

 Prescriptive Analytics – Recommending optimal actions 

This progression reflects a transformation from hindsight to foresight and ultimately to 

strategic optimization. 

 
Conceptual Framework of Data-Driven Decision Making 

 A structured framework ensures systematic implementation of DDDM. The process 

typically includes five interconnected stages. 

 
Stage 1: Data Collection 

 Organizations have kickstarted to gather data from multiple sources including 

enterprise systems, digital platforms, IoT devices, and customer interactions. Internal data 

such as financial records, supply chain metrics, and HR analytics combine with external data 

including market trends and social media insights. 

 
Stage 2: Data Preparation and Governance 

 Raw data often contains inconsistencies, redundancies, and inaccuracies. Data cleansing, 

normalization, and validation ensure reliability. Strong governance policies maintain 

compliance with regulatory standards and protect data integrity. 

 
Stage 3: Data Analysis 

 Advanced statistical tools such as machine learning algorithms, clustering models, and 

regression techniques transform structured and unstructured data into meaningful patterns. 

 
Stage 4: Insight Generation 

 Visualization dashboards, KPI scorecards, and performance metrics translate complex 

analytics into understandable insights for decision-makers. 

 
Stage 5: Strategic Implementation and Feedback 

 Insights are implemented into operational strategies, and performance outcomes are 

continuously monitored. Feedback loops refine future decision cycles. 
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Flowchart: Data-Driven Decision-Making Process 

 
 
 This cyclical model emphasizes that DDDM is not a one-time activity but a continuous 

organizational capability. 

 
Role of Analytics in Business Efficiency 

 Operational Optimization: Analytics enhances productivity by identifying 

inefficiencies in workflow, logistics, and resource allocation. Predictive maintenance reduces 

downtime in manufacturing environments. 

 Cost Reduction: Demand forecasting prevents overproduction and inventory shortages. 

Supply chain analytics optimize procurement and distribution processes. 

 Risk Management: Financial institutions use predictive models for fraud detection and 

credit risk assessment. Scenario simulations allow proactive risk mitigation strategies. 

 Customer Engagement through Data Intelligence: Modern customers are expecting 

personalized experiences this is where data analytics enables businesses to understand 

behaviour patterns and tailor offerings according to the customers need. Companies such as 

Amazon use recommendation algorithms to enhance cross-selling and upselling strategies. 

Similarly, Netflix leverages viewing data to personalize content suggestions, increasing 

retention rates and customer loyalty. Customer journey analytics tracks digital touchpoints, 

identifies friction areas, and improves the overall experience design. Sentiment analysis tools 

interpret online reviews and social media conversations, providing real-time brand 

perception insights. 

  

 

DATA SOURCES 

(Internal + External) 

 Data Collection & Integration 

 Data Cleaning & Governance 

 

 
Data Analysis - (Statistical Models / AI / ML) 

 

 

Insight Generation - (Dashboards / KPIs / 

Reports) 

 

 

Strategic Decision Implementation 

 

 
Performance Monitoring & Feedback 

 

 

Continuous Improvement Cycle 
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Technologies Enabling Data-Driven Transformation 

The DDDM ecosystem is powered by multiple technological pillars: 

 Big Data platforms (Hadoop, Spark) 

 Cloud computing infrastructure 

 Artificial Intelligence and Machine Learning 

 Business Intelligence dashboards 

 Internet of Things (IoT) data streams 

 Artificial intelligence enhances predictive accuracy and automates repetitive decision 

processes. Cloud platforms gives a platform for analytics by making sophisticated tools 

accessible to small and medium enterprises. 

 
Organizational Culture and Leadership in DDDM 

 Technology alone cannot ensure successful implementation. Organizational culture 

plays a decisive role. Leadership must promote: 

 Data literacy across departments 

 Cross-functional collaboration 

 Transparent data-sharing practices 

 Continuous learning environments 

 Managers must encourage evidence-based discussions rather than hierarchy-based 

authority. A culture of experimentation and innovation strengthens analytical maturity. 

 
Ethical, Privacy, and Governance Considerations 

 As organizations collect large volumes of personal data, ethical responsibility becomes 

paramount. Data privacy regulations require compliance and transparency. 

Key ethical principles include: 

 Data minimization 

 Transparency in algorithmic decision-making 

 Bias detection and mitigation 

 Secure data storage and encryption 

 Responsible AI governance ensures that predictive models do not reinforce 

discrimination or inequality. 

 
Industry Applications of Data-Driven Decision Making 

 Retail: Personalized marketing and inventory forecasting enhance profitability. 

 Banking and Finance: Fraud detection and investment optimization improve 

financial stability. 

 Healthcare: Predictive analytics assists in patient diagnosis and resource planning. 

 Manufacturing: IoT-based predictive maintenance reduces operational costs. 

 Public Governance: Smart city initiatives utilize real-time analytics for urban 

planning and traffic management. 
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Challenges in Implementation 

Despite its benefits, DDDM faces practical barriers: 

 Poor data quality 

 Integration complexities 

 Skill shortages 

 Resistance to change 

 Infrastructure costs 

 Organizations must work on investing in training programs, scalable infrastructure, and 

strong governance frameworks to overcome these obstacles. 

 
Future Directions: AI-Powered Autonomous Decisions 

 The future of decision-making lies in autonomous and prescriptive analytics. AI systems 

will increasingly simulate multiple strategic scenarios and recommend optimal courses of 

action. Real-time analytics will enable instant business responses to market fluctuations. The 

democratization of analytics will empower employees at all levels to access insights 

independently, fostering decentralized yet coordinated decision-making systems. 

A statistical source for India data analytics market: 

S.NO 
STATISTICAL 

DATA 

MARKET 

FIGURE 

FORECAST 

PERIOD 

SOURCE 

ORGANIZATION 

REFERENCE 

1 

India Data 

Analytics Market 

Size 

USD 3,551.8 

million (2024) 

→ USD 

21,286.4 million 

2025–2030 

(CAGR 35.8%) 

Grand View 

Research. (2024). India 

Data Analytics Market 

Size & Outlook, 2030. 

Grand View Research 

2 

India Data 

Analytics Long-

Term Forecast 

USD 2.6 billion 

(2024) → USD 

27.0 billion 

2025–2033 

(CAGR 27.46%) 

IMARC Group. 

(2024). India Data 

Analytics Market Size 

& Forecast, 2025–2033. 

IMARC Group. 

3 
Analytics-as-a-

Service Market 

USD 751.52 

million (2025) 

→ USD 8,748.5 

million 

2025–2035 

(CAGR 27.82%) 

Market Research 

Future. (2025). India 

Analytics As-A-Service 

Market Research 

Report, 2025–2035. 

Market Research 

Future. 

4 
Big Data 

Analytics Market 

USD 17.16 

billion (2024) 

2025–2035 

(CAGR 13.6%) 

Market Research 

Future. (2024). India 

Big Data Analytics 
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→ USD 69.78 

billion 

Market Size & Forecast, 

2025–2035. Market 

Research Future. 

5 
Cloud Analytics 

Market 

USD 662.1 

million (2024) 

→ USD 2,975.3 

million 

2024–2030 

(CAGR 29.7%) 

Grand View 

Research. (2024). India 

Cloud Analytics Market 

Size & Outlook, 2030. 

Grand View 

Research. 

6 
Product Analytics 

Market 

USD 1,006.6 

million (2024) 

→ USD 4,135.2 

million 

2024–2030 

(CAGR 26.6%) 

Grand View 

Research. (2024). India 

Product Analytics 

Market Size & Outlook, 

2030. Grand View 

Research. 

 

Conclusion 

 Data-Driven Decision Making represents a transformative shift in organizational 

strategy. It integrates analytics, artificial intelligence, and managerial expertise to enhance 

efficiency, customer engagement, and long-term sustainability. While technological 

infrastructure provides the foundation, organizational culture and ethical governance 

determine success. In a competitive digital economy, companies that cultivate data maturity 

will lead innovation, outperform competitors, and create resilient business ecosystems. 

 The journey toward data-driven excellence is continuous, iterative, and strategic. 

Organizations that embrace this evolution will transform information into intelligence, 

intelligence into strategy, and strategy into measurable growth. 
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Abstract 
 Leadership techniques have changed dramatically as a result of the quick global shift to remote work, 

especially in the information technology (IT) industry. Even though IT workers have the technical means to 

work remotely, communication obstacles, the complexity of performance monitoring, cybersecurity threats, 

employee burnout, and a lack of team cohesiveness have made leadership more difficult. The main leadership 

issues that IT managers encounter when working from home (WFH) are examined in this study, along with 

how they affect engagement, productivity, and organisational efficacy. This article outlines 10 key leadership 

problems in remote IT environments using a qualitative literature-based approach backed by industry reports 

and organisational research. In order to comprehend how leadership models need to change in digital 

environments, the study also incorporates leadership theories including situational leadership, transformational 

leadership, and e-leadership. The results indicate that trust-based management, outcome-driven performance 

metrics, emotional intelligence, proficiency in digital communication, and proactive cybersecurity governance 

are necessary for effective distant IT leadership. In order to improve team performance, encourage participation, 

and guarantee sustainable remote work practices in a post-pandemic and hybrid future, the report ends with 

strategic recommendations for IT leaders. 

Keywords: Cybersecurity, Information Technology, Organisational Research, Working from Home. 

 
1. Introduction 

1.1 Background 

 The COVID-19 epidemic caused a significant change in the global workplace. To 

maintain company continuity, organisations all around the world made the switch to remote 

work. The International Labour Organization reports that millions of workers worldwide 

virtually immediately embraced telework arrangements. Given its reliance on cloud 

computing, digital infrastructure, and collaborative software tools, the IT sector in particular 

was in a unique position to adapt. 

 Though operational continuity was backed by IT technologies, leadership frameworks 

were not as ready for extended remote management. The foundation of traditional 

leadership paradigms was in-person teamwork, direct supervision, and physical presence. 
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These conventions were upended by the work-from-home model, which forced leaders to 

reconsider how they handled participation, accountability, communication, and trust. 

 

1.2 Problem Statement 

 Technically, IT workers can work remotely, but in virtual workplaces, leadership issues 

have increased. Keeping the team cohesive, keeping an eye on output without 

micromanaging, avoiding fatigue, and guaranteeing cybersecurity compliance are all 

challenges for managers. The lack of physical proximity diminishes opportunities for 

mentorship, unplanned creativity, and informal connection 

Thus, the core problem addressed in this research is: 

 What leadership challenges have been altered by the move to work-from-home 

arrangements for IT workers, and what tactics can managers use to stay productive in 

remote settings? 

 
1.3 Objectives 

This study aims to: 

1. Identify key leadership challenges faced in remote IT teams. 

2. Examine the impact of these challenges on employee performance and engagement. 

3. Analyze leadership theories relevant to remote work. 

4. Provide strategic recommendations for effective IT leadership in WFH settings. 

 
2. Literature Review 

2.1 Evolution of Remote Work in IT 

 In the IT industry, remote work is not a novel idea. Offshore teams, dispersed open-

source projects, and freelance programming have all been around for decades. But adoption 

was accelerated by the pandemic on a never-before-seen scale. World Health Organization 

reports shaped global health policies that inadvertently encouraged businesses to operate 

remotely.Digital platforms for collaboration, including Zoom Video Communications and 

Microsoft Teams, have become essential tools for communication. Distributed workflow 

management was made easier by Atlassian project management software, such as Jira and 

Confluence. The adaptation of human leadership fell behind technical preparedness. 

 
2.2 Leadership Theories Relevant to Remote Work 

Transformational Leadership 

 Through vision, intellectual stimulation, and personalised attention, transformational 

leaders inspire and encourage their workforce. Transformational leadership becomes 

essential for remote IT teams to preserve morale and a common goal. 

Situtational Leadership 

 Adaptability is emphasised by situational leadership. Leaders must modify their 

strategy in WFH environments based on employee experience, degree of autonomy, and 

individual situations. 
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Servant Leadership 

 Employee well-being is a top priority for servant leadership. Servant leadership 

encourages empathy, support, and work-life balance in light of the increased rates of 

burnout in remote work. 

E-Leadership 

 The term "e-leadership" describes leadership that is facilitated by cutting-edge IT. 

Instead than using physical presence to lead teams, it emphasises digital communication 

methods. 

 
3. Key Leadership Challenges in Remote IT Teams 

3.1 Communication Gaps 

 Misunderstandings result from the lack of non-verbal clues in remote communication. 

The depth of contact is diminished when chat and video platforms are used excessively. The 

majority of informal discussions that promote team cohesion are missing.  

Today's leaders need to be able to communicate clearly, precisely, and emotionally. 

 
3.2 Monitoring Productivity without Micromanaging 

 Managers are able to directly examine work behaviours in real offices. Visibility is 

reduced in isolated locations. Some companies have implemented tracking tools, which 

could undermine confidence.  Successful leaders emphasise deliverables above hours spent 

and move away from time-based supervision to outcome-based performance measurement. 

 
3.3 Employee Engagement and Motivation 

 Morale is greatly impacted by isolation. Digital tiredness can occur in IT workers who 

put in long hours. Stress levels rise when the lines between home and work are blurred.  

Through acknowledgement, inclusive meetings, and organised team interactions, leadership 

must promote involvement. 

 
3.4 Burnout and Mental Health 

 Because they are always connected, remote IT workers frequently report working longer 

hours. "Always-on" culture is a result of leaders that demand quick answers.  

Setting limits, encouraging breaks, and setting an example of good work habits are all 

examples of proactive leadership. 

 
3.5 Cybersecurity Risks 

 Organisational attack surfaces are increased when working remotely. Workers who use 

home Wi-Fi networks are more susceptible to online attacks. Strict cybersecurity procedures 

that are in line with guidelines from organisations like the National Institute of Standards 

and Technology must be put in place by leaders. A major leadership problem is striking a 

balance between operational effectiveness and security measures. 
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3.6 Trust Deficit 

 In isolated settings, trust becomes both more crucial and more vulnerable. Employee 

autonomy is compromised by leaders who use surveillance tools by default.  

Accountability and psychological safety are promoted by trust-based leadership. 

 
3.7 Collaboration and Innovation Barriers 

 In virtual meetings, brainstorming sessions are less lively. When unplanned 

conversations stop happening, cross-functional creativity slows down. Opportunities for 

collaboration must be purposefully created by leaders. 

 
3.8 Cultural and Time Zone Differences 

 International IT teams frequently work across time zones. Meeting coordination gets 

difficult. Misunderstandings may result from cultural communication patterns. Inclusive 

leadership practices become essential. 

 
3.9 Performance Evaluation Bias 

 In virtual meetings, employees who speak up more could be seen as more effective. 

People who perform well but are quiet could go unnoticed. Leaders need to create structures 

for objective appraisal. 

 
3.10 Leadership Development Limitations 

 Informal mentorship possibilities are lost for junior IT workers. The immersion of remote 

onboarding is diminished. Future leaders must be developed through organised virtual 

mentoring programs. 

 
4. Research Methodology 

 This study uses secondary data from industry reports, scholarly journals, and 

organisational documents as part of a qualitative exploratory design. 

4.1 Data Sources 

 Peer-reviewed journals on leadership and remote work 

 Industry whitepapers 

 Reports from global institutions 

 Corporate remote work case studies 

4.2 Data Analysis 

 To find recurrent leadership issues and group them into strategic themes, thematic 

analysis was employed. 

 
5. Findings and Discussion 

The results show that there are three main areas of leadership issues in IT WFH settings: 

5.1 Operational Challenges 

 Communication breakdown 
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 Performance measurement difficulties 

 Cybersecurity risks 

5.2 Human-Centric Challenges 

 Burnout 

 Isolation 

 Reduced engagement 

 Trust deficit 

5.3 Strategic Challenges 

 Innovation decline 

 Leadership pipeline disruption 

 Cultural misalignment 

 The conversation demonstrates the inefficiency of conventional command-and-control 

leadership approaches in remote IT settings. Rather, transformational and servant 

leadership strategies produce superior results. 

 
6. Recommendations 

6.1 Shift to Outcome-Based Performance Metrics 

 Instead than keeping track of hours, define quantifiable deliverables. 

6.2 Establish Structured Communication Protocols 

 Clear escalation channels, open documentation, and weekly check-ins. 

6.3 Prioritize Employee Well-being 

 Promote mental health days and flexible scheduling. 

6.4 Strengthen Cybersecurity Training 

 Frequent awareness campaigns and compliance assessments. 

6.5 Foster Virtual Team Culture 

 Recognition programs and team-building exercises conducted online. 

6.6 Develop Digital Leadership Skills 

 Training courses emphasised virtual communication and emotional intelligence. 
 

7. Conclusion 

 Leadership relationships in IT organisations have changed as a result of the shift to work-

from-home policies. Although remote continuity was made possible by technological 

infrastructure, long-term success still depends on the flexibility of the leadership. 

Supervision-based management must give way to trust-based, goal-oriented leadership 

models for leaders. IT job is probably going to be hybrid in the future. Businesses will be in 

a better position to maintain engagement, productivity, and creativity in more virtual 

environments if they invest in building digital leadership competencies. 
 

8. Limitations 

 Reliance on secondary data 

 Rapidly evolving remote work policies 

 Industry-specific focus on IT 
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9. Future Research Directions 

Future studies should explore: 

 Comparative analysis between hybrid and fully remote IT teams 

 Impact of AI-driven productivity monitoring tools 

 Cross-cultural leadership effectiveness in global IT firms 
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Abstract 
 A company undergoing HR transformation modifies its people management practices to align with 

organizational goals, adapting procedures, systems, and technologies to facilitate competitiveness in a changing 

work environment. Key components include implementing new technologies, enhancing employee experience, 

and improving process efficiency in areas like talent management and onboarding. The transformation process 

involves assessment, planning, execution, change management, and continuous improvement, supported by 

roles such as HR consultants, management, and project managers. Benefits encompass increased productivity, 

reduced costs, and greater employee satisfaction. Success relies on adopting digital tools, strategic alignment, 

data-driven decision-making, and cultivating a positive company culture. 

Keywords: Reengineering, Hr Processes, Organisational Agility, Employee Satisfaction, Change 

Management, And Continuous Improvement 

 
Introduction  

 A company that significantly modifies its approach to people management is said to be 

undergoing human resources transformation or HR overhauling. This entails modifying HR 

procedures, systems, technologies, and policies, or a mix of these, to ensure that the 

organization's HR practices support its objectives. This means making changes to HR 

policies, procedures, systems, technology, or a combination of these to make sure the 

organization's HR practices match its goals. In the changing world of hybrid work, HR 

transformation is becoming more of a necessity than a luxury because it helps businesses 

stay competitive and retain top talent. Through HR transformation, employers may boost 

employee satisfaction, growth, profitability, and productivity. 

 
Elements of the HR Transformation 

 HR transformation usually includes one or more of the following components:  

• Technology: New HR technology and cutting-edge technologies like artificial 

intelligence and machine learning results enable the automation of repetitive tasks 

and the simplification of HR operations.  

• Reevaluating the current processes: HR transformation has an impact on enhancing 

the efficacy and efficiency of current HR practices, including talent development, 

performance management, onboarding, and hiring.  
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• Worker experience: Organizations enhance employees' experiences, and employee 

involvement is also an essential component of modern business. With strategies like 

suggesting flexible work schedules and encouraging work-life balance inside the 

company, this places a strong emphasis on establishing an atmosphere where 

employees are engaged, motivated, and equipped to succeed. 

 Using new HR technologies: A key component of HR change is the organization's 

evaluation of current practices, enhancement of team member experience, and improvement 

of people management.  

 Benefits of the HR revolution include increased team member happiness, increased 

productivity, lower costs, and a little advantage in luring and retaining top talent. The HR 

transformation process includes phases including evaluation and planning, design and 

execution, change management, assessment, and continuous improvement to ensure 

ongoing flexibility and success. 

 
Advantages of Transforming HR  

 By automating tedious administrative duties, HR transformation increases the efficacy 

of HR personnel. Professionals can then focus on more crucial strategies to support the 

growth of their business and its employees.  

 Additionally, it helps HR teams engage with people more effectively and in a way that 

increases employee involvement, which raises workplace satisfaction, productivity, and 

turnover. HR transformation's improved procedures may also result in lower expenses for 

hiring, training, and general administration. 

 
Levels of HR Transformation 

1. Assessment and planning. The process begins with a thorough assessment of the 

current HR systems and practices, goal-setting, and the creation of an HR 

transformation roadmap.  

2. Planning and execution: After the strategy is in place, a firm will start updating its 

HR practices, selecting the best experts, and making changes.  

3. Change management: Policies for change management make sure that staff members 

and other interested parties accept the deviations and that the transition to the new 

system goes smoothly. 

4. Analysis: A firm must continuously evaluate whether the objectives established at 

the process's inception are being met in order to gauge its impact.  

5. Continuous improvement: The process of HR transformation is ongoing. Companies 

must adjust to suit expanding business needs since the world is constantly changing 
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Roles and Duties for HR Transformation 

 A number of critical circumstances monitor several aspects of the process to ensure the 

effectiveness of HR transformation: 

• HR transformation consultant: Some businesses may decide to work with an 

experienced HR transformation consultant who is familiar with the process in order 

to make things much easier.  

• HR management: HR directors usually oversee the conversion. They establish the 

direction, align the HR strategy with the objectives of the company, and win over top 

management. 

• Change management specialists: These professionals make sure that people are 

interested in and ready for the changes brought about by HR transformation. They 

develop communication strategies, offer training, and deal with people's issues.  

• Technological know-how: A digital HR transformation introduces HR technology to 

an organization, such as a new HR platform or HR automation software. The 

responsibility for choosing, putting into place, and maintaining these systems rests 

on technology specialists.  

• Experts in employee engagement: They assist in enhancing the employee experience, 

conducting surveys, and creating plans to boost assignment and satisfaction.  

• Project managers: The process of transforming HR can be challenging. By managing 

schedules and making sure that milestones are reached, project managers keep 

everyone on course. 

 Organizations can prosper in the fast-paced business world of today with the aid of HR 

transformation. Even though it could seem like a difficult job, any firm that does it will reap 

substantial benefits provided the proper procedures are followed and the important 

individuals are kept involved at all times. 

 
Pillars of HR Transformation 

 Modern HR transformation is built around many essential pillars to improve 

organizational agility: 

 Digital HR Transformation (Technology): To speed up payroll and onboarding, 

manual, paper-based processes are being replaced by automation, cloud-based 

HRMSs, and AI-powered hiring tools. 

 Strategic HR Consorting (Organizational Structure): HR roles are constantly evolving 

to become more business-oriented, and HR Business Partners (HRBPs) are integrated 

into business units to drive strategic talent acquisition and retention instead of 

merely managing administrative duties.  

 Data-Driven Conclusion Making (Analytics): Moving from intuition to evidence-

based choices about productivity, attrition risk, and talent gaps by using people 

analytics, allowing for 3.1 times better performance in talent outcomes. 
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 Employee-Centric Experience (Culture): Moving away from compliance and toward 

improving the "employee experience" through wellness initiatives, customized 

training, and improved communication to enhance arrangements. 

 
Way an HR Overhauling into Practice  

A good refurbishment requires a consistent, phased approach rather than a one-time change:  

• Evaluate and Audit: Analyze present HR capabilities, pinpointing weaknesses and 

problem areas.  

• Explain Strategy: Align HR goals with the overall business plan (for instance, 

consider quick technology implementation if the company is growing). Choose and 

put into place HRMS systems that support automation, self-service, and analytics.  

• Manage Change: Actively manage the transition to new systems to guarantee 

employee training and approval. 

• Track and Improve: Use KPIs (such as retention rates and time-to-hire) to track and 

continuously improve. 

  
Model - HR Transformation 

 

 
 

• Changing demographics: The workforce today is composed of a range of 

generational groupings, from millennials to seasoned professionals. HR must 

develop flexible policies, support knowledge transfer initiatives, and encourage 

retraining programs in order to respond to changing needs.  

• Rapid business model evolution: The ability of team members to work together 

harmoniously has become crucial in a corporate environment that is always 

changing. Therefore, managers need to be adept at forming and rearranging teams 

in order to  

• Meet evolving needs. Skilled personnel run the danger of attrition and inefficiency if 

their growth is neglected.  

• Transparent technology: The needs of today demand efficient, user-friendly 

technologies. To put it another way, outdated HR management techniques will only 

deter employee participation and obstruct business growth.  
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Investing in state-of-the-art technology is crucial for enhancing operational efficiency 

and fostering trust and engagement among employees. 

 
Core Elements of Success 

 The HR Operating Model includes redefining roles and arrangements for Centers of 

Brilliance Collective Services. 

• Digital Enablement: Using AI, cloud-based HCM systems, and self-service portals to 

automate manual tasks. 

• HR Capabilities: Fostering data literacy, digital agility, and business acumen in 

teams.  

• Leadership arrangement refers to ensuring that HR is viewed by the C-suite as a 

strategic mentor rather than a cost center.  

• Data-Driven Approach: Utilizing data to inform workforce planning and aptitude 

strategy. 

 

Conclusion 

 HR transformation requires a significant time and resource commitment from 

businesses. In addition to altering HR processes, this strategy has an impact on how 

managers, executives, and workers engage with HR services. Thus, the success of HR 

transformation depends on the company's leadership's strategic vision and meticulous 

planning. 

 HR transformation is a critical strategic development that transforms HR from an 

administrative function into a technology-driven, employee-focused partner. By using AI, 

automation, and data analytics, businesses create a workforce that is flexible, efficient, and 

future-ready. Success requires that these changes be in line with business goals in order to 

boost performance and engagement. 

 Today, HR transformation is a strategic requirement that alters how our companies aim 

to remain adaptable, competitive, and people-oriented. Wishing for the future is no longer 

an option. By integrating strategy, tools, and culture, HR may generate noteworthy 

outcomes and serve as a stimulant for innovation and growth. Whether your company is 

just beginning the change or is ready to scale, success hinges on choosing the appropriate 

partners and making deliberate, informed decisions. From long-term process optimization 

to the implementation of digital platforms, we help you turn your HR transformation into 

measurable effect at every step of the process. 
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Abstract 
 The 21st century has witnessed rapid globalization, where leadership and international trade are deeply 

intertwined. Leadership plays a pivotal role in shaping the dynamics of global trade in an era defined by 

interconnected economies, rapid technological advancement, and cultural diversity. The process of globalization 

has expanded the responsibilities of leaders beyond national boundaries, requiring them to demonstrate cultural 

intelligence, strategic vision, and adaptability in managing international trade relations and business 

operations. The objectives are Understand the concept of leadership in the context of globalization. Examine the 

role of leadership in shaping global trade policies, Analyze the importance of corporate leadership, Identify the 

skills and competencies required for effective global leadership, Explore the challenges faced by leaders in global 

trade, Effective leadership provides the vision, strategies, and ethical foundation required to navigate the 

complexities of international markets. Leadership in the context of globalization is about leading with a global 

mindset, leadercultural intelligence, ethical responsibility, and adaptability. It ensures that nations, 

organizations, and individuals thrive in a highly interconnected and competitive world. The role of leadership 

in global trade is multidimensional—from guiding nations in policy-making and shaping international 

agreements to leading corporations through innovation and managing global supply chains. Effective leaders 

foster cooperation, resolve conflicts, uphold ethical practices, and prepare the global economy for future 

challenges. 

Keywords: Leadership in the Context of Globalization, Role of Leadership in Global Trade, Cross-Cultural 

Leadership, Leadership in Trade Negotiations, Challenges for Leaders in Global Trade, Leadership and Global 

Supply Chains, Technological Leadership in Global Trade.  

 
Introduction 

 Global trade refers to the exchange of goods, services, capital, and technology across 

borders. The expansion of trade has been driven by technological advancements, 

deregulation, and increased connectivity. However, this complexity also brings challenges 

that require effective leadership. Global leadership refers to the ability of individuals, 

organizations, and governments to influence trade policies, foster collaboration, and address 

global issues such as supply chain disruptions, environmental sustainability, and 

geopolitical risks. 
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 Leadership is the ability to influence, guide, and inspire individuals, groups, or 

organizations toward achieving common goals. In the context of global trade, leadership 

involves making strategic decisions, building relationships, resolving conflicts, and 

encouraging collaboration across diverse cultures and environments. Effective leadership 

combines vision, empathy, ethical conduct, communication, and problem-solving skills to 

navigate challenges and foster sustainable growth. International trade is the exchange of 

goods, services, capital, and technology between countries across national borders. 

 In today’s world, economies are no longer isolated entities but part of a vast, 

interdependent global system. Advances in technology, transportation, communication, and 

financial markets have made trade, investment, and information exchange more fluid than 

ever before. Within this complex landscape, effective leadership plays a decisive role in 

ensuring that countries, businesses, and communities can navigate opportunities and risks 

successfully. Leadership is essential because it provides direction, stability, and guidance in 

an increasingly interconnected and complex global environment.  

 

 
 

Purpose of the Chapter 

 The purpose of this chapter is to examine the vital role that leadership plays in shaping 

international trade and influencing global economic relationships. It aims to: 

1. Explain how leadership provides vision, guidance, and stability in a highly 

interconnected global economy. 

2. Explore the skills and qualities required for leaders to navigate complex trade 

dynamics, including negotiation, cultural sensitivity, and risk management. 
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3. Illustrate how leadership contributes to building trust, promoting innovation, and 

ensuring ethical and sustainable trade practices. 

4. Analyze the challenges that leaders face in global trade, such as political tensions, 

supply chain disruptions, and environmental concerns. 

5. Provide frameworks, examples, and case studies that highlight best practices and 

lessons from real-world trade scenarios. 

 

Scope of the Chapter 

The scope of this chapter covers: 

1. Globalization and its impact on trade relationships and market dynamics. 

2. Leadership’s role in guiding strategic vision, policy formulation, and organizational 

alignment in the global trade environment. 

3. Cross-cultural leadership, focusing on communication, empathy, and inclusivity in 

multicultural trade settings. 

4. Trade negotiations, including phases, tactics, ethical considerations, and conflict 

resolution strategies. 

5. Supply chain management, with emphasis on coordination, efficiency, and 

sustainability. 

6. Technological leadership, exploring the adoption of innovations like AI, automation, 

and digital platforms in trade operations. 

 Ethical leadership and sustainability, highlighting corporate social responsibility, 

environmental protection, and fair labor practices.  

 
Leadership in the Context of Globalization 

 Leadership in the context of globalization refers to the ability of leaders to influence, 

inspire, and guide diverse individuals, organizations, and nations in a rapidly changing 

international environment. It involves a global mindset, adaptability to cultural diversity, 

and the capacity to respond to challenges that transcend national boundaries. Leaders must 

possess the skill to understand, respect, and adapt to different cultural values, norms, and 

communication styles. 

 Leaders must think strategically with a worldwide perspective, recognizing global 

market opportunities, anticipating risks such as currency fluctuations or geopolitical shifts, 

and designing strategies that balance local responsiveness with international integration. 

The global environment is volatile—economic downturns, technological disruptions, 

pandemics, and wars reshape the world quickly. Effective leaders remain agile, willing to 

adjust strategies and policies to respond to these unexpected challenges. 

 In global trade, leaders are judged not just by profit margins but by their commitment to 

fair trade, environmental sustainability, and social responsibility. Successful global leaders 

excel at building and maintaining partnerships across borders. They understand the 

importance of cooperation between governments, corporations, and non-governmental 

organizations in solving global issues like climate change or trade imbalances. 
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Role of Leadership in Global Trade 

 Leadership plays a crucial role in shaping and facilitating global trade. As global markets 

become increasingly interconnected, effective leadership influences how businesses, 

governments, and international organizations engage in trade, navigate challenges, and 

create opportunities. Leadership is a decisive factor in shaping the patterns, policies, and 

practices of global trade. In today’s interconnected economy, leaders at political, 

institutional, and corporate levels influence how trade agreements are negotiated, how 

supply chains are managed, and how nations and businesses respond to global challenges. 

Without effective leadership, global trade would lack direction, cooperation, and resilience 

in the face of uncertainty. 

 
Strategic Vision and Policy Formulation 

 Strategic vision and policy formulation are among the most critical roles of leadership in 

global trade. Leaders shape how countries or organizations approach trade, how they 

interact with other nations, and how they navigate an ever-changing economic environment. 

Leadership sets the direction for expanding into global markets by identifying key sectors 

and opportunities. Strategic vision helps prioritize industries where comparative advantage, 

innovation, or demand can be leveraged. Effective leadership involves forecasting market 

changes, such as shifts in consumer behavior, supply chain disruptions, or technological 

advancements through leadership-driven investments, infrastructure development, and 

innovation hubs, countries or companies can enhance their global market presence. Trade 

leadership focuses on improving efficiency, reducing costs, and creating value-added 

services. 

 
Cross-Cultural Leadership in Global Trade 

 Cross-cultural leadership is a critical capability for leaders engaged in global trade 

because trade inherently involves interacting with people from different countries, cultures, 

languages, and values. A leader’s ability to navigate these differences effectively can 

determine the success or failure of international collaborations, negotiations, and 

partnerships. Leaders with high cultural intelligence are better at managing 

misunderstandings and fostering cooperation. Language differences, communication styles, 

and non-verbal cues can create barriers. Leaders must be clear, patient, and culturally aware 

to ensure messages are accurately conveyed and understood. Successful leaders invest time 

in building trust and rapport with partners from different cultural backgrounds. 

 
Leadership in Trade Negotiations 

 Trade negotiations are a vital component of global commerce where leaders play a 

central role in shaping agreements, resolving disputes, and securing favorable outcomes for 

their countries or organizations. Effective leadership in negotiations requires a combination 

of strategic thinking, emotional intelligence, diplomacy, and a deep understanding of both 

domestic and international trade dynamics.  
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 Trade negotiations are among the most complex and high-stakes activities that leaders 

engage in within the realm of global commerce. 

 
Challenges for Leaders in Global Trade 

 Global trade offers immense opportunities, but it also presents a complex set of 

challenges that leaders must navigate. The highly interconnected nature of global markets, 

coupled with rapidly evolving technologies, geopolitical uncertainties, and shifting 

consumer preferences, makes leadership in this space particularly demanding. Effective 

leaders must not only manage risks and disruptions but also build trust, ensure ethical 

conduct, and maintain sustainable growth. 

 
Leadership and Global Supply Chains 

 Global supply chains are vital networks that enable the flow of goods, services, 

information, and finances across regions and countries. As these networks expand and 

become more complex, leadership plays an indispensable role in ensuring that supply chains 

operate efficiently, sustainably, and innovatively. A global supply chain involves multiple 

layers, partners, and processes that span continents. It includes sourcing raw materials, 

manufacturing, warehousing, transportation, and delivering final products to consumers. 

 
Supply Chain Structure & Complexity 

↓ 

Coordination → Logistics → Risk Management 

↓ 

Efficiency → Sustainability → Innovation 

↓ 

Resilient, Ethical, and Competitive Global Trade 

 

Sustainability and Ethical Leadership in Global Trade 

 Sustainability and ethical leadership have become critical in global trade, as businesses 

and countries are increasingly held accountable for their social, environmental, and 

economic impacts. Leaders who prioritize these aspects not only ensure compliance with 

regulations but also build trust, long-term partnerships, and competitive advantage. In 

global trade, sustainability involves reducing environmental impact, optimizing resource 

use, and ensuring social responsibility throughout supply chains. 

 
Technological Leadership in Global Trade 

 Technological leadership is a critical component in global trade, as advancements in 

technology continually reshape how goods, services, information, and capital flow across 

borders. In today’s interconnected economy, countries and corporations that embrace 

innovation, digital platforms, automation, and data-driven decision-making gain significant 

competitive advantages.  
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 Leaders who foster technological advancement and integration within trade systems not 

only enhance efficiency but also enable businesses and governments to respond quickly to 

market disruptions, environmental concerns, and supply chain risks. 

 
Conclusion 

 Global leadership plays a pivotal role in shaping the dynamics of international trade. In 

an increasingly interconnected world, effective leaders are essential for navigating complex 

economic, political, and cultural landscapes. They provide strategic vision, build trust 

among partners, and create frameworks that enable sustainable, inclusive, and ethical trade. 

Leaders in global trade influence negotiations, policy-making, supply chain management, 

and technological adoption, ensuring that markets remain resilient and competitive. Cross-

cultural intelligence, risk management, and innovation are crucial competencies that allow 

leaders to respond to disruptions, leverage opportunities, and foster long-term economic 

growth. 

 Furthermore, ethical and sustainable leadership ensures that global commerce benefits 

not just businesses, but also societies and the environment. By combining vision, 

adaptability, and collaboration, leaders transform the challenges of globalization into 

opportunities for shared prosperity. 

 
References 

1. Bartlett, C. A., & Ghoshal, S. (2002). Managing Across Borders: The Transnational 

Solution (2nd ed.). Harvard Business Review Press. 

2. Christopher, M. (2016). Logistics & Supply Chain Management (5th ed.). Pearson 

Education. 

3. Dheenadhayalan, V. (2008). Technology-based service in banking. HRD Times, 10(7), 

24–25. 

4. Dheenadhayalan, V. (2010). Automation of banking sector in India. Yojana, 54, 32–35. 

5. Dheenadhayalan, V., & Vijai, C. (2024, March 7). FinTech. Vijay Nicole Imprints 

Private Limited. (ISBN: 9788119243426). 

6. Gereffi, G., & Fernandez-Stark, K. (2016). Global value chain analysis: A primer. Center 

on Globalization, Governance & Competitiveness, Duke University. 

7. Hill, C. W. L. (2021). International Business: Competing in the Global Marketplace  

(13th ed.). McGraw-Hill Education. 

8. Mendenhall, M. E., Osland, J. S., Bird, A., Oddou, G., & Maznevski, M. L. (2017). 

Global leadership: Research, practice, and development. Journal of World Business, 52(2), 

142–155. 

9. Mitra, A., Shankaranarayanan, N., Bhuyan, A. K., Hariharasuthan, M., & 

Dheenadhayalan, D. V. (2022). Impact of blockchain technology on financial market 

growth during Covid-19 pandemic. Korea Review of International Studies, 15(34),  

219–228. 

10. Northouse, P. G. (2021). Leadership: Theory and Practice (9th ed.). Sage Publications. 

11. Peng, M. W. (2020). Global Business (5th ed.). Cengage Learning. 



Transformative Research in Business: From Theory to Tech-Driven  
Practice - HR, Technology, Data, Sustainability & Logistics Perspective 

 

 

Social Science Researchers Association                                                                                                             103 

CHAPTER - 16 

 

CUSTOMER INSIGHT ON DIGI GOLD INVESTMENT 

 

Dr. Uma Maheswari Sankar 
Assistant Professor 

Department of Commerce, PSG College of Arts & Science 

 

Sabareeshwarann S 
Student of M.Com Commerce, PSG College of Arts & Science 

 
Abstract 
 Digital gold has emerged as a modern alternative to physical gold, offering convenience, affordability, and 

accessibility through digital platforms However, because of disparities in awareness, trust, and technological 

familiarity, its adoption is still unequal. Using primary data gathered from 100 respondents in Coimbatore, this 

study investigates customer awareness and driving factors influencing digital gold investment. Analysis was 

done using chisquare, and percentage analysis The results show a moderate level of awareness, with the main 

driving forces being ease of use, convenience, low entry costs, and liquidity. The report emphasizes the necessity 

of raising financial knowledge in order to encourage more people to invest in digital gold. 

Keywords: Digital Gold - Customer Awareness - Investment Behaviour – Fintech - Gold Investment 

 
Introduction 

 Gold has long been valued for its economic and cultural significance, especially in India, 

where it has traditionally been held in physical forms such as jewellery and coins. With the 

advancement of digital financial services, digital gold has emerged as a modern investment 

option, enabling investors to buy and hold gold electronically in small, flexible quantities. 

Digital gold offers advantages such as convenience, transparency, and the elimination of 

storage concerns, making it attractive to younger and technologically aware investors. 

 Despite these benefits, adoption remains uneven across customer segments due to 

limited awareness, trust issues, perceived security risks, and strong cultural preference for 

physical gold. While regulatory bodies are strengthening oversight, customer motivations, 

behaviour, and satisfaction with digital gold platforms remain underexplored. This study 

examines customer awareness, motivating factors, barriers, and investment behaviour 

related to digital gold, aiming to provide insights that support wider acceptance and 

improved policy and platform design. 

 
Review of Literature 

1. Suganth Subramanian (2012)1 Studies on digital innovations in the financial sector 

highlight that platforms such as e-banking, online trading, and commodity 

exchanges have transformed investment practices.  
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Research shows that while e-Gold volumes are growing, the concept remains in its 

infancy, requiring stronger investor education and regulatory support to build trust. 

Given India’s position as the world’s largest gold market, regulatory reinforcement 

is critical for wider adoption. 

2. Elevita Yuliati (2022)2 Gold has long been viewed as a stable investment, and digital 

platforms have expanded access to it in recent years. Studies applying the UTAUT2 

model highlight that trust significantly influence behavioral intention toward digital 

gold platforms. Research shows that trust moderates the impact of perceived risk, 

with higher trust leading to stronger adoption. Findings suggest that digital gold 

providers must strengthen risk management and transparency to build consumer 

confidence and encourage wider usage 

3. Arpita Gurbaxani (2023)3 This study examines the rise of digital gold as an 

investment alternative amid the digital revolution in the gold market. While digital 

gold offers higher return potential and convenience compared to physical gold, it 

also carries risks such as fraud and market volatility. The research aims to assess 

retail investors' awareness and perceptions of digital gold. Findings reveal that 

limited investor knowledge hinders wider adoption, although existing investors are 

drawn by its ease of access and lack of storage requirements. 

4. Ms.M. Gayathri (2025)4 Research on women investors in rural India shows that while 

traditional gold investments remain culturally significant, digital gold (e-gold) is 

slowly gaining acceptance among financially independent working women. Studies 

highlight that socio-cultural norms, economic conditions, digital literacy, and risk 

perception strongly influence adoption. Limited technology access, security 

concerns, and a preference for tangible assets remain barriers. Findings suggest that 

awareness programs, improved infrastructure, and institutional support are 

essential to build trust and encourage wider e-gold adoption in rural communities. 

 
Statement of Problem 

 Despite the growing popularity of digital gold as an alternative to physical gold, its 

adoption remains uneven across customer segments. While urban and younger investors 

readily use digital platforms, rural and traditionally gold-dependent households continue 

to hesitate due to trust issues, limited awareness and security concerns. Although existing 

studies focus on technological and regulatory aspects of digital gold, there is limited research 

on customer perceptions, motivations, satisfaction, and barriers, creating a gap in 

understanding that hinders effective strategy and policy formulation. 

 
Objectives 

 To study the level of awareness and knowledge of customers regarding digital gold 

investment. 

 To analyses the motivating factors that attract customers toward digital gold. 
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Research Methodology  

Area of the study and sample size 

 The study is restricted to Coimbatore with a sample size of 100 respondents. 

Source of data  

 Primary Data: The primary data for the study was collected through a structured 

questionnaire administered to consumers representing various age groups across 

coimbatore.  

 Secondary Data: The secondary data was obtained from journals, articles, research 

surveys, and previously published studies. 

 
Statistical Tool Used 

1. Percentage Analysis 

2. Chi-square analysis 

 
Sampling Technique: 

 Simple random sampling is a probability sampling technique that has been used for the 

data collection. 

 
Analysis 

Percentage Analysis  

Table 1: Respondent's knowledge on digital gold 

S.no Known aspects 
Respondents 

Numbers Percentage 

1 Fractional investment 24 10 

2 Low entry cost 47 20 

3 Pricing transparency 14 6 

4 Conversion to physical gold 35 15 

5 Safety of storage with third party 14 6 

6 Fintech platforms 13 5 

7 Accessibility through mobile apps 49 21 

8 Liquidity (easy to buy/sell anytime) 38 16 

9 Regulatory guidelines 2 1 

  Source: Primary Data 

 The data indicates that a significant portion of respondents understand digital gold’s 

ease of access and affordability, with 10% of the respondents are aware availability of digi 

gold through mobile apps and 20% recognizing its low entry cost. Awareness is moderate 

regarding its liquidity (6%) and the option to convert it into physical gold (15%). However, 

knowledge is limited in areas such as fractional investment (6%), pricing transparency (5%), 

safety of third-party storage (21%), fintech platforms (16%), and regulatory guidelines, 

which are particularly poorly understood (1%). 
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Most 21% of the respondents are aware of digital gold as accessibility via mobile apps 

Table 2: The factors influencing for continuing digital gold investment 

S.no Factors 

Agreeability (%)  

Total 

(%) 

 

Strongly 

agree 
Agree Neutral Disagree 

Strongly 

Disagree 

1 Reliable 35 47 17 0 1 100 

2 
Good returns and 

Hedging benefits 

 

11 

 

46 

 

36 

 

5 

 

2 

 

100 

3 
Ease of use and 

accessibility 
27 47 24 1 1 100 

4 
Confident and 

Secure 
23 50 21 4 2 100 

5 

Ability to buy/sell 

anytime (24/7 

liquidity) 

 

34 

 

46 

 

14 

 

3 

 

3 

 

100 

6 Low entry cost 31 46 17 5 1 100 

7 
Transparent pricing 

system 
16 35 46 2 1 100 

8 

Backed by reputed 

banks or fintech 

companies 

 

17 

 

26 

 

52 

 

4 

 

1 

 

100 

9 

Option to convert 

digital gold into 

physical gold 

 

34 

 

48 

 

15 

 

0 

 

3 

 

100 

10 

Promotional offers 

like rewards, or 

discounts 

 

16 

 

26 

 

25 

 

25 

 

8 

 

100 

  Source: Primary Data 

 The survey results indicate that respondents generally view digital gold positively. 

Reliability is widely acknowledged, with 35% strongly agreeing and 47% agreeing, while 

17% remain neutral. Regarding good returns and hedging benefits, 11% strongly agree, 46% 

agree, and 36% are neutral. Ease of use and accessibility, as well as confidence and security, 

are similarly recognized, with roughly 27–23% strongly agreeing and 50% agreeing in each 

case. The ability to buy or sell anytime (24/7 liquidity) is highly valued, with 34% strongly 

agreeing and 46% agreeing, and the low entry cost is also appreciated (31% strongly agree, 

46% agree). respondents are more neutral about the transparent pricing system (46% neutral) 

and backing by reputed banks or fintech companies (52% neutral).  
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 The option to convert digital gold into physical gold is considered important, with 34% 

strongly agreeing and 48% agreeing. Promotional offers, such as rewards or discounts, have 

mixed perceptions, with only 16% strongly agreeing, 26% agreeing, and a combined 33% 

neutral or disagreeing 

 Most 47% of the respondents agreed on reliability. 

 Most 46% of the respondents agreed on Good returns and Hedging benefits. 

 Most 47% of the respondents agreed on Ease of use and accessibility. 

 Most 50% of the respondents agreed on Confident and Secure. 

 Most 46% of the respondents agreed on Ability to buy/sell anytime (24/7 liquidity). 

 Most 46% of the respondents neutral on Low entry cost. 

 Most 46% of the respondents neutral on Transparent pricing system. 

 Majority 52% of the respondents agreed on Backed by reputed banks or fintech 

companies. 

 Most 48% of the respondents agreed on Option to convert digital gold into physical 

gold. 

 Most 26% of the respondents agreed on Promotional offers like rewards, or 

discounts. 
 

Chi-Square Analysis  

Table 3  

 Chi-square analysis has been applied to determine the relationship between gender and 

awareness of digital gold. 

 Alternate Hypothesis (H1): There is a significant difference between gender and 

awareness of digital gold. 
 

Table 3: Significant Difference of Gender and Awareness of Digital Gold. 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

GENDER * 

AWARENESS ON 

DIGITAL GOLD 

100 100.0% 0 0.0% 100 100.0% 

 Source: Computed from Primary Data 
 

Table 3: GENDER * AWARENESS ON DIGITAL GOLD Crosstabulation 

 
AWARENESS ON DIGITAL GOLD 

Total 
yes no not sure 

GENDER 
MALE 33 15 19 67 

FEMALE 20 5 8 33 

Total 53 20 27 100 

 Source: Computed from Primary Data 
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Table 4: Chi-Square Tests 

 Value df 

Asymptotic 

Significance  

(2-sided) 

Pearson Chi-Square 1.255a 2 .534 

Likelihood Ratio 1.275 2 .529 

Linear-by-Linear Association .715 1 .398 

N of Valid Cases 100   

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 

6.60. Source: Computed from Primary Data 

 
Interpretation 

 The calculated chi-square value is (0.534) greater than 0.05, hence it is clearly shown that 

there is no significant difference between gender and awareness of digital gold. Therefore, 

Null hypothesis is accepted and the Alternative hypothesis is rejected. 

 The Null Hypothesis is accepted and there is no significant relationship between 

gender and awareness of digital gold. Both women and men are having the same level of 

awareness about digital gold. 

 
Findings 

1. Percentage analysis 

 Most 21% of the respondents are aware of digital gold as accessibility via mobile apps 

 Most 47% of the respondents agreed on reliability. 

 Most 46% of the respondents agreed on Good returns and Hedging benefits. 

 Most 47% of the respondents agreed on Ease of use and accessibility. 

 Most 50% of the respondents agreed on Confident and Secure. 

 Most 46% of the respondents agreed on Ability to buy/sell anytime (24/7 liquidity). 

 Most 46% of the respondents neutral on Low entry cost. 

 Most 46% of the respondents neutral on Transparent pricing system. 

 Majority 52% of the respondents agreed on Backed by reputed banks or fintech 

companies. 

 Most 48% of the respondents agreed on Option to convert digital gold into physical 

gold. 

 Most 26% of the respondents agreed on Promotional offers like rewards, or 

discounts. 

2. Chi-Square Analysis 

 The Null Hypothesis is accepted and there is no significant relationship between gender 

and awareness of digital gold. Both women and men are having the same level of awareness 

about digital gold. 
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Suggestions 

1. Launch structured awareness campaigns in rural and semi-urban areas through 

banks, fintech apps, and community programs. Include simple explainers on GST, 

taxation, storage, and redemption. 

2. Use TV, radio, print, and community events in rural areas to spread knowledge, not 

just online ads. 

3. Platforms should proactively collect feedback, offer personalized dashboards 

(showing gold trends, SIP suggestions), and provide instant redemption options to 

boost satisfaction. 

4. The government can integrate digital gold with schemes 

 
Conclusion 

 The transition from traditional physical gold investments to digital gold reflects a shift 

toward modern and convenient investment practices. The study reveals a moderate level of 

customer awareness and knowledge about digital gold, with higher familiarity among 

younger and digitally literate investors. Key motivating factors include convenience, low 

investment cost, assured purity, and ease of online transactions. Strengthening financial 

awareness can further improve understanding and adoption of digital gold investments 
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Abstract 
 Global supply chains have become increasingly complex due to globalization, international trade expansion, 

and the involvement of multiple stakeholders. Traditional logistics systems often suffer from inefficiencies such 

as lack of transparency, fragmented data sharing, fraud, and delays. Blockchain technology has emerged as a 

transformative solution capable of addressing these issues by providing a decentralized, secure, and transparent 

digital ledger. This research paper examines the role of blockchain in logistics and its potential to transform 

global supply chains. It explores blockchain fundamentals, its applications in logistics, benefits, challenges, and 

real-world implementations. The study concludes that blockchain technology can significantly enhance 

transparency, efficiency, security, and collaboration across supply chain networks, although adoption barriers 

such as regulatory issues, scalability, and technological complexity remain. 

Keywords: Blockchain, Logistics, Supply Chain Management, Transparency, Smart Contracts, Digital 

Transformation. 

 
1. Introduction 

 Global supply chains are the backbone of international commerce, enabling goods to 

move from manufacturers to consumers across multiple regions and countries. However, 

the increasing complexity of supply networks has introduced several operational challenges, 

including lack of transparency, delays, counterfeiting, inefficient documentation processes, 

and poor coordination among stakeholders. 

 Traditional logistics systems rely heavily on centralized databases and manual 

documentation processes. These systems are vulnerable to data manipulation, fraud, and 

inefficiencies that result in increased operational costs and delays. Blockchain technology 

offers a potential solution to these challenges by providing a decentralized system for 

recording and verifying transactions across multiple parties. 

 Blockchain enables secure and transparent data sharing among supply chain 

participants, allowing real-time tracking of goods and improving accountability.  
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 It allows every transaction to be recorded in an immutable ledger that cannot easily be 

altered or manipulated. This capability has the potential to revolutionize logistics operations 

and improve the efficiency of global supply chains. 

 This research paper explores how blockchain technology is transforming logistics and 

supply chain management. It examines the benefits, applications, and challenges associated 

with blockchain implementation in logistics systems. 

 
2. Overview of Blockchain Technology 

 Blockchain is a decentralized digital ledger that records transactions across multiple 

computers in a secure and immutable manner. Unlike traditional centralized databases, 

blockchain stores information in blocks that are linked together chronologically using 

cryptographic techniques. 

Each block contains: 

 Transaction data 

 Timestamp 

 Cryptographic hash of the previous block 

 Once information is recorded on the blockchain, it becomes extremely difficult to alter 

or delete it without the consensus of network participants. This ensures data integrity and 

security. 

 
Key features of blockchain technology include: 

2.1 Decentralization 

 Blockchain operates without a central authority. Data is distributed across multiple 

nodes in the network, reducing the risk of system failure or manipulation. 

2.2 Transparency 

 All participants in the blockchain network can access the same transaction records. This 

creates transparency and allows stakeholders to verify information independently. 

2.3 Immutability 

 Once data is recorded on the blockchain, it cannot be easily changed. This ensures that 

transaction records remain accurate and tamper-proof. 

2.4 Smart Contracts 

 Smart contracts are self-executing programs stored on the blockchain that automatically 

execute transactions when predefined conditions are met. They reduce the need for 

intermediaries and automate supply chain processes. 

 Blockchain technology was initially introduced as the underlying technology behind 

cryptocurrencies, but it has since expanded into multiple industries including finance, 

healthcare, logistics, and supply chain management. 

2.5 Review of Literature 

 A number of researchers and industry experts have explored the role of blockchain 

technology in transforming logistics and supply chain management.  
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 This section reviews important studies that highlight the potential, benefits, and 

challenges of blockchain adoption in logistics. 

 Nakamoto (2008): Satoshi Nakamoto introduced the concept of blockchain in the paper 

“Bitcoin: A Peer-to-Peer Electronic Cash System.” Although the study primarily focused on 

digital currency, it laid the foundation for decentralized ledger technology. Nakamoto 

demonstrated how blockchain can enable secure and transparent transactions without the 

need for a centralized authority. This concept later inspired applications of blockchain in 

industries such as logistics and supply chain management. 

 Kshetri (2018): Nir Kshetri examined blockchain’s impact on supply chain transparency 

and efficiency. The study highlighted that blockchain can reduce fraud, improve traceability, 

and enhance coordination among supply chain participants. The author emphasized that 

decentralized data sharing improves trust among stakeholders and reduces operational risks 

in global logistics networks. 

 Saberi et al. (2019): Saberi, Kouhizadeh, Sarkis, and Shen conducted a study focusing on 

blockchain adoption in sustainable supply chain management. Their research identified key 

advantages such as improved traceability, better regulatory compliance, and enhanced 

sustainability reporting. However, the authors also pointed out barriers including 

technological complexity, scalability issues, and lack of standardization. 

 Queiroz and Wamba (2019): Queiroz and Wamba analyzed the integration of blockchain 

technology in logistics and supply chain management using empirical research. Their study 

found that blockchain improves data accuracy, enhances transparency, and enables faster 

information exchange among supply chain stakeholders. The authors concluded that 

blockchain adoption requires collaboration among organizations and supportive regulatory 

frameworks. 

 Francisco and Swanson (2018): Francisco and Swanson investigated blockchain 

applications in food supply chains. Their research demonstrated that blockchain technology 

can improve product traceability and food safety by enabling real-time tracking of 

agricultural products from farms to consumers. The study suggested that blockchain could 

significantly reduce the time required to trace contaminated products during food safety 

incidents. 

 Treiblmaier (2019): Treiblmaier explored the theoretical implications of blockchain for 

supply chain management. The study emphasized that blockchain can reduce transaction 

costs, eliminate intermediaries, and improve supply chain transparency. However, the 

research also noted that widespread adoption depends on technological maturity, 

regulatory acceptance, and industry readiness. 

 Casino, Dasaklis, and Patsakis (2019): Casino and colleagues conducted a 

comprehensive survey of blockchain applications in supply chain management. Their study 

analyzed various blockchain platforms and identified major benefits such as improved 

security, traceability, and data integrity.  
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 The authors concluded that blockchain can significantly improve logistics operations but 

requires integration with other technologies such as Internet of Things (IoT). 

 IBM and Maersk TradeLens Research: Industry research conducted by IBM and Maersk 

through the TradeLens platform demonstrated practical applications of blockchain in global 

shipping. Their platform enables real-time sharing of shipping data among ports, customs 

authorities, and logistics providers. The research showed that blockchain-based platforms 

can reduce documentation delays and improve supply chain visibility. 

 
3. Challenges in Traditional Supply Chain and Logistics 

Traditional logistics systems face several challenges that affect efficiency and reliability. 

3.1 Lack of Transparency 

 Supply chains often involve numerous intermediaries such as suppliers, manufacturers, 

distributors, and retailers. Information is stored in separate systems, making it difficult to 

track the movement of goods and verify their origin. 

3.2 Documentation Inefficiencies 

 International logistics relies heavily on paperwork such as bills of lading, customs 

documents, invoices, and shipping manifests. Manual processing of these documents 

increases the risk of errors and delays. 

3.3 Counterfeit Products 

 Counterfeit goods are a major issue in global trade, especially in industries such as 

pharmaceuticals, luxury goods, and electronics. Without proper traceability, it becomes 

difficult to verify product authenticity. 

3.4 Poor Coordination 

 Supply chain participants often operate in isolated systems, leading to 

miscommunication and inefficient coordination between partners. 

3.5 Security Risks 

 Centralized databases used in traditional supply chains are vulnerable to cyberattacks 

and data manipulation. 

 These challenges highlight the need for innovative technologies that can improve supply 

chain visibility, security, and efficiency. 

 
4. Applications of Blockchain in Logistics 

 Blockchain technology has several practical applications in logistics and supply chain 

management. 

4.1 Product Traceability 

 Blockchain enables companies to track the movement of products from raw materials to 

final delivery. Each stage of the supply chain is recorded on the blockchain, allowing 

stakeholders to verify product origin and handling conditions. This improves food safety, 

product quality monitoring, and regulatory compliance.  
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4.2 Freight and Shipment Tracking 

 Blockchain systems allow real-time tracking of shipments across different logistics 

providers. Every movement of goods can be recorded on the blockchain, enabling accurate 

monitoring of transportation routes and delivery status. 

4.3 Smart Contracts for Automated Transactions 

 Smart contracts automate processes such as payments, customs clearance, and contract 

verification. Once predefined conditions are met, transactions are automatically executed 

without requiring intermediaries. 

4.4 Documentation Management 

 Blockchain can digitize and store shipping documents securely. This reduces paperwork, 

eliminates duplication, and speeds up administrative processes. 

4.5 Inventory Management 

 Blockchain provides real-time visibility into inventory levels and product movements. 

This enables companies to optimize stock levels, reduce overstocking, and improve demand 

forecasting. 

 
5. Benefits of Blockchain in Logistics 

The adoption of blockchain technology provides several advantages for logistics operations. 

5.1 Improved Transparency 

 Blockchain creates a shared digital ledger where all stakeholders can access accurate 

supply chain information. This transparency reduces disputes and enhances trust among 

partners.  

5.2 Enhanced Security 

 The decentralized nature of blockchain makes it difficult for attackers to manipulate 

transaction records. Data stored on the blockchain is cryptographically secured, protecting 

sensitive supply chain information.  

5.3 Cost Reduction 

 Blockchain reduces administrative costs by automating processes and eliminating 

intermediaries. It also reduces paperwork and manual verification tasks.  

5.4 Improved Efficiency 

 Automation through smart contracts speeds up transactions and reduces delays in 

logistics operations. 

5.5 Better Collaboration 

 Blockchain provides a unified platform where all supply chain participants share the 

same data, improving communication and coordination. 

 Studies suggest that blockchain adoption could reduce administrative costs by up to 30% 

and improve logistics efficiency significantly.  
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6. Real-World Case Studies 

Several organizations have already implemented blockchain technology in logistics. 

6.1 Walmart Food Traceability 

 Walmart uses blockchain technology to track food products across its supply chain. The 

system reduced the time needed to trace the origin of food products from several days to 

just a few seconds.  

6.2 TradeLens Platform 

 TradeLens, developed by IBM and Maersk, is a blockchain-based platform designed to 

digitize global shipping operations. It connects ports, shipping companies, customs 

authorities, and logistics providers to improve supply chain visibility. 

6.3 VeChain Supply Chain Solutions 

 VeChain provides blockchain-based product authentication and supply chain tracking 

for industries such as automotive, luxury goods, and food logistics. 

 These case studies demonstrate how blockchain technology can improve transparency, 

efficiency, and trust in logistics operations. 
 

7. Challenges and Limitations of Blockchain in Logistics 

Despite its potential benefits, blockchain adoption in logistics faces several challenges. 

7.1 Scalability Issues 

 Blockchain networks may struggle to handle large volumes of transactions efficiently. 

7.2 Integration with Existing Systems 

 Many companies rely on legacy IT systems that may not easily integrate with blockchain 

platforms. 

7.3 High Implementation Costs 

 Implementing blockchain infrastructure requires significant investment in technology 

and training. 

7.4 Regulatory Uncertainty 

 Legal frameworks governing blockchain technology vary across countries, creating 

compliance challenges for global supply chains. 

7.5 Data Privacy Concerns 

 Although blockchain ensures transparency, organizations must also protect sensitive 

business data. 

 Addressing these challenges will be critical for widespread blockchain adoption in 

logistics. 
 

8. Future of Blockchain in Global Supply Chains 

 The future of blockchain in logistics appears promising as companies increasingly adopt 

digital transformation strategies. 

Emerging technologies such as: 

 Internet of Things (IoT) 

 Artificial Intelligence (AI) 

 Big Data Analytics 

Can be integrated with blockchain to create intelligent supply chain ecosystems. 
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For Example 

 IoT sensors can monitor temperature, humidity, and location of goods, while blockchain 

records this data securely. This combination enhances supply chain visibility and ensures 

product quality. Industry analysts predict that blockchain could generate significant 

economic value in the logistics sector by improving efficiency and reducing operational 

costs. As blockchain technology matures and regulatory frameworks become clearer, its 

adoption in global supply chains is expected to grow significantly. 

 
9. Conclusion 

 Blockchain technology has the potential to revolutionize logistics and supply chain 

management by providing transparency, security, and efficiency. By enabling decentralized 

and immutable record-keeping, blockchain allows stakeholders to track products, automate 

transactions, and improve collaboration across supply networks. 

 Applications such as product traceability, automated smart contracts, shipment tracking, 

and digital documentation demonstrate how blockchain can address many of the challenges 

associated with traditional logistics systems. 

 Although barriers such as scalability, regulatory uncertainty, and implementation costs 

remain, ongoing technological advancements and increasing industry adoption are expected 

to overcome these challenges. 

 In conclusion, blockchain represents a transformative technology that can significantly 

enhance the performance and reliability of global supply chains, paving the way for more 

efficient and trustworthy logistics systems. 
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Abstract 
 The word logistics has its origin from the Greek word “logistike” which means the art of calculating. 

However, the modern interpretation of the term logistics has its origin in the military, where it was used to 

describe the activities related to the procurement of ammunition, and essential supplies for troops located at the 

front. Logistics not only includes activities related to the physical movements of the goods but also manages 

relationships with suppliers and customers. However Logistic management is a means whereby the needs of 

customers are satisfied through integration and coordination of the supply chain. The main objective of the paper 

is to determine the various technologies used in logistics and supply chain management including information 

technology, communication technology and automatic identification technology. The paper also discusses the 

impact of the technology on logistics and supply chain management. The author mainly focuses on the secondary 

data for collecting data relating to various technologies used in logistics and supply chain management. The 

author draws the conclusion that technology is a vehicle to enhance supply chain competitiveness and 

performance by enhancing the overall effectiveness and efficiency of the logistics system. Moreover, various 

innovations in technology have made the task easier and faster besides being less laborious. 

Keywords: Technology, Logistics, Physical Movements, and Supply Chain Management 

 
Introduction 

 The council of logistic management defines logistics as “that part of supply chain process 

that plans, implements, and controls the efficient, effective, forward and reverse flow and 

storage of goods, services, and related information between the point of origin and the point 

of consumption in order to meet customer requirement”. In ordinary language the same can 

be defined as right product, at the right place, in right time, and in right condition. However 

supply chain consists of all stages that are required to satisfy the customer request. It starts 

from supplier passes through manufacturer, distribution, retailer and finally reaches the 

customer. The supply chain management is the oversight of materials, information and 

finances as they move in the process from supplier to manufacturer to wholesaler to retailer 

to customer. 

 The emerging new technologies are creating strategic opportunities for the organizations 

to build competitive advantages in various functional areas of management including 

logistics and supply chain management. However the degree of success depends on the 

selection of the right technology for the application, availability of proper organizational 

infrastructure, culture and management policies.  
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 In logistics, information, communication and automation technologies has substantially 

increased speed of identification, data gathering, processing, analysis and transmission, with 

high level of accuracy and reliability. Technology is a means to enhance business 

competitiveness and performance. It plays a major role in success of supply chain by 

enhancing the overall effectiveness and efficiency of the logistics system. In logistics many 

new technologies are used in developed country while in India adoption process is very 

slow. However due to liberalization of the Indian economy the competitive pressure is 

building up and the only option to face the competition in to go in for technology enabled 

operations.  

 
The latest technologies being used in logistics and supply chain management are 

segregated into 

 Automatic Identification Technology 

 Communication Technology  

 Information Technology  

 
Objectives  

 To determine the various technology used in logistics and supply chain 

management.  

 To discusses the impact of technology on logistics and supply chain management. 

 
Automatic Identification Technology  

 Automatic Identification (Auto ID) is the term used to describe the direct entry of data 

or information in the computer system, programmable logic controllers or any 

microprocessor-controlled device without operating a keyboard. These technologies include 

Bar Coding, Radio Frequency Identification (RFID) and Voice Recognition. Auto ID can be 

used for tracking the containers, packages, cartons or a truck carrying the goods on time 

bound dispatches to the customers. The benefits of Auto ID include accuracy, cost saving, 

speed and convenience of data storage and processing of information 

 
The Significant Automatic Identification Technologies in use are –  

Bar Coding  

 Bar coding is a sequence of parallel lines of different thickness with spaces in between. 

These bars are nothing but the items of information in the codified form, which can be read 

with the help of a scanner. Historically bar codes was first used in a supermarkets in USA in 

1952.The information printed in bar code include, country code, manufacturer name, 

product details, date of manufacture, material content etc. These details are required at user 

end for inventory management. The bar codes are used in diverse industries such as retail, 

pharmaceutical, consumer goods, electronics, automobiles etc. 

The bar coding offers the following advantages 
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 Ease in identification of inventory items during storage, retrival, pickup, inspection 

and dispatch.  

 Reduce paper work and processing time leading  

 Reduce human error  

 Increases logistics system productivity through speed, accuracy and reliability. 

 

Impact of Bar Code Technology on Operations of Logistics and Supply Chain 

Management 

 Procurement operation – The parts and components brought from suppliers are 

assigned bar codes, which contain information on item name, batch number, date of 

manufacture, order no, serial no etc. The information in bar code helps in identifying 

and tracking the component. In the warehouse, when the goods enter through a 

conveyor, they are further scanned by the hand held scanner or scanner fixed 

alongside the conveyor. The information decoded by the scanner is immediately 

logged in the central computer which helps real time update of inventory records. 

 Processing – During the order processing the bar code will help in keeping 

identification of items based on their date of entry into the warehouse or store. This 

will ease material storage, retrival and dispatch in FIFO (First in First out) inventory 

management system. 

 Production operation – During the production process the identification of in-

process and finished items become easier due to bar coding. The various bathes at 

different stages of production can be easily tracked.  

 Distribution operation – During distribution, barcode helps in identifying and 

tracking the transit of finished goods to the customers. 

 
Radio Frequency Identification (RFID)  

 RFID is an Automatic Identification and Data Capture (AIDC) technology. RFID first 

appeared in tracking and access applications during 1980. RFID-based systems allows for 

non contact reading and are effective in manufacturing and other hostile environment where 

bar codes could not survive. These are used as an alternative to Barcodes to communicate 

the inventory data to the reader via radio waves. RFID wirelessly exchanges information 

between a tagged object and a reader. 

 
An RFID system is compromised of the following components as mentioned below.  

 One or more tags called Radio Frequency Tags (RFTs), which includes a 

semiconductor chip and antenna. 

 One or more read/write devices also called readers.  

 Two or more antennas one on the tag and one on the reader.  

 Application software and the host computer system. 
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RFTs  

 The reader is connected to the central computer. Radio Frequency Tags (RFTs) are a piece 

of silicon chip to store data in the microcircuit. The RFTs are programmable with erasable 

memory. Data is stored in coded form and communicated to the reader through waves. The 

basic principle of tag is that antenna emits the radio signals. RFTs are very useful to 

accompany truck shipments. The tag will contain information on consignor, consignee, 

inventory items, quantity and value, what time the item travelled certain zone; even the 

temperature etc. The reader receives the tag signal with its antenna, decodes it and transfers 

the data to the host computer system. RFTs can be attactched to virtually anything-from a 

semi tractor, to a pallet, containers etc. RFTs will avoid paperwork and can be helpful in 

quick clearance at octroi and custom posts. In the warehouse, the barcodes can be applied to 

the individual inventory items while RFTs can be applied to pallets, containers etc. These 

will allow the staff to directly communicate to the warehouse computer. 

 
RFID has significant impact on logistics and supply chain of many sectors 

 RFID helps Indian exporters to global retailers like WAL-MART get better and more 

visibility into movement of their goods within the supply chain and thus become more 

competitive.  

 Improve the ability of manufacturers to better manage the inventory levels.  

 Improve the complex distribution system for the Defense operation.  

 Improve the complex tracking and distribution operations of the Indian Postal 

services.  

 Improve the tracking, logistics and planning operations of Indian Railways, state 

public transport agencies  

 Implement automatic toll collection on vast network of highways. 

 
Case study of RFID Technology  

 Ford Motor Company Before – Assembly-line workers running low on parts would have 

to pick up a phone and call the replenishment department to get more parts and then wait 

for parts. After – Ford puts RFID tags on each parts bin. Warehouse operators now know in 

seconds, when supplies run low, and automatically deliver parts as needed to workers on 

the assembly line.  

 

Voice Interactive System  

 This technology was developed in 1980.It is used in the field like medical, 

manufacturing, warehousing etc. In warehouse application; it allows the worker or operator 

to communicate the data to central computer without using the keyboard. It keeps the 

warehouse workers hands free to pickup, pack and inspect the goods. He can read the part 

/item number while driving the forklift or picking the inventory and move from one pallet 

to other pallet. Due to online data transmission to central computer there will be real time 

data updating. 
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Communication Technology 

 The communication, either oral or written has a very crucial role in business success. The 

following are the few emerging communications technologies, which are enablers to 

superior customer service leading to competitiveness through the speed and accuracy in 

communication. 

 

Electronic Data Interchange (EDI)  

 EDI technology is used for transfer of business documents from one computer to other 

computer. With EDI the business documents such as invoices, cheques, and challans are sent 

electronically from one organization to another. In fact EDI is a drive towards paperless 

document transfer or transactions. The difference between the email message and EDI 

message is that, Email is composed and interpreted manually, while EDI message is 

composed using one software and interpreted by other software. E-mail data is not 

structured while EDI data or message is structured. EDI message has legal standing in the 

court of law.  

 
The benefits of using EDI technology in logistics and supply chain management involves  

 Faster transactions- real time document transfer in the supply chain.  

 Just-in-Time manufacturing technique can be adopted.  

 Reduction in transaction cost due to paperless operations  

 Reduction in order cycle time and inventory that will help to improve the 

competitiveness of the customers.  

 Improve the corporate trading relationships between parties in the supply chain and 

creating barriers for competitors.  

 

Very Small Aperture Terminal (VSAT)  

 The satellite communication channels are playing a crucial role in real time data 

collection and its exchange, which is vital for customer service. To trace and track the goods 

carrier, a dish antenna is fixed on the vehicle. This allows the communication between 

driver, consignor and consignee. The real – time interaction helps in having the up-to-date 

information on the location of truck and the delivery position. 

 Example. Wal-Mart the retail giant of USA is using this system for controlling the 

inventory movement. 

 
Geographical positioning System (GPS)   

 The GPS is more accurate system used in developed countries wherein a vehicle could 

be traced accurately with the help of Geo Stationary Satellites to the accuracy of one meter 

in terms of latitude and longitude. Once the position of the vehicle is known, it can be 

transmitted to consigner or consignee through the transmission network i.e. mobile phones 

or internet.  
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Geographical Information System (GIS)  

 GIS are the software tools for visualization of special location of any entity on earth 

which is stored in databases relating to geography .This could be in terms of physical maps 

of the surface of earth, layout of inner surface of earth or a layout of streets or roads.GIS in 

integration with GPS is used in logistical operation for tracking and tracing of the 

consignment location to the extent of road or street in particular city.  

 

Web Based Tracking 

 Logistics service providers operating in India are extending the services of webbased 

tracking of consignments to their clients. AFL, Fed-Ex, Blue Dart and others are providing 

the status report of the consignment to their clients. The clients can download this report by 

connecting through the Internet. This information helps in planning the dispatch schedule 

and also making follow up with clients for payment collections.  

 
Automated Guided Vehicle System (AGVS)  

 The system makes use of magnetic or optical guidance system. The magnetic system uses 

energized wire laid on the warehouse floor for guiding the material handling equipment. In 

AGVS operator is eliminated. The new generation AVGS are guided with video and do not 

follow the fixed path. AGVS can perform all the material handling operation without any 

human involvement. Robot coupled with AGVS is used to pick up exact material 

requirement for a customer order.  

 
Information Directed System (IDS)  

 In this a centralized computer controls the material handling equipment. The 

communication between the equipment and the computer is through radio frequency. The 

required movement are fed into computer and it assigns the jobs to the individual 

equipments considering its maximum loading capacity and handling speed. IDS can 

perform variety of complex material handling jobs such as multiple order picking or 

multiple vehicle loading by the same material handling equipment leading to enhancement 

in warehouse productivity and flexibility in handling variety of jobs. 

 
Information Technology (IT)  

 IT consists of hardware and software that captures, analyses and provide information 

wherever it is needed. Since the supply chain management is defined as network of 

organizations, these organizations cannot form a network unless they are connected through 

IT resulting into transparency in the supply chain and aligning the supply chain activities 

towards customer.  

 Example – The success of supply chain of DELL was due to IT, where internet was used 

to collect order from customer directly and shared the information with the suppliers so that 

they can forecast better, and supply to the requirement. 
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The IT Tools used in Logistics and Supply Chain Management are-  

Enterprise Resource Planning (ERP)  

 ERP is integrated software, encompassing all the business operations and bring about 

significant change in the way people work. ERP is a business solution that addresses to 

certain identified business issues. ERP is very expensive and complex exercise which require 

sufficient amount of planning. In India major ERP in use is SAP, Oracle which has been 

developed by foreign companies to suit the business environment prevailing in those 

countries. However, some Indian companies like Ramco Systems developed ERP to suit 

Indian business environment.  

 
ERP helps in optimization of supply chain management and develop competitiveness by 

ensuring the following advantages  

 Quicker response to customer requirement. 

 Reduction in inventory costs. 

 Improvement in service levels- internal and external. 

 Improvement in inventory turnover rate  

 Reduction in logistics cost. 

 Example - The companies like Hindustan Lever, Colgate and Nestle have implemented 

ERP in their supply chain system resulting in minimum inventory of raw material and 

finished goods and benefit in terms of cost reduction  

 
Distribution Requirement Planning (DRP) 

 It is another IT tool and also a sophisticated planning approach that takes into 

consideration multiple distribution stages and the characteristics of the distribution system. 

The finished goods inventory requirement is determined by DRP considering the customer 

demand at multiple distribution centers located in different markets. DRP helps in 

consolidating the shipments to multiple locations spread over the vast geographical area, 

and thus help in reducing freight cost. DRP improves inventory visibility in the supply chain 

resulting into reduction in inventory level and warehouse space requirement.  

 
Automated Inventory tracking system (AITS)  

 The AITS is an IT tool that gives real time status of the inventory levels of all the items 

at retail stores, feeder and mother warehouses. For replenishment of items sold, information 

is conveyed directly to the supplier after the item inventory level is checked at feeder and 

mother warehouses. The supplier initiates the action to replenish the inventory item 

depending on the item take-off rate at retail stores, its safety stock, inventory in transit etc 

thereby optimizing the inventory in the supply chain.  

Example – Wal-Mart, a leading US retail chain giant controlling the inventory investments 

throughout the supply chain with the help of AITS.  
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Impact of IT on Functions of Logistics and Supply Chain Management are as follows 

 Procurement- In the initial period the procurement process in the organization was 

done by a separate department on the basis of least price from the supplier. In the 

next generation with the advent of IT the e-procurement is done where online 

auctions are conducted and strategic relations are forged with good suppliers by long 

term contracts and relationships.  

 Planning –In the initial period before the advent of IT, production and distribution 

planning was done based on historical data. There was not much linkage with 

business planning and production changed with varying demand. However with the 

advent of IT planning approach include collaborative planning, forecasting and 

replenishment (CPRF). It involves long term commitment to information sharing for 

collaborative planning purposes like joint business planning (SKUs, brands) and 

financial planning.(sales, inventory, safety stock, pricing, fill rate).  

 Web-based collaboration- The web-based collaboration application enables to share 

and collaborate with supply chain partners on forecasts, replenishment and 

promotions plans to deliver the highest level of customer service and profitability. ϖ 

 Scheduling –In the initial period the scheduling was done to improve asset utilization 

and reduce manufacturing costs. However with the advent of IT strong linkage is 

established between supply chain partners and customers. As such scheduling is 

done to serve the customer at the right time. ϖ Inventory management –In the initial 

period every department tried to minimize the inventory by transferring it to the next 

level of the supply chain. Thus the total inventory cost in the supply chain was high 

as there was no transparency of the inventory held in the supply chain. However 

with the advent of IT, techniques such as collaborative replenishment and vendor 

managed inventory were followed where manufacturer takes the responsibility to 

replenish the distributor inventory, resulting in inventory control and access to 

demand information.  

 Logistics and warehouse management – In the initial period logistics was more 

manual intensive and there was no visibility of the movement of goods. However 

due to the advent of IT and technologies like RFID and GPS complete visibility in 

movement of goods is assured resulting into efficient logistic and warehouse 

management. ϖ 

 Customer service –In the initial period customer service was only reactive. The 

complaints or information was difficult to reach the concerned department and was 

time consuming process. However with the advent of IT, customer service is more 

proactive as it reaches the customer through internet and takes continuous feedback 

from them. 
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Conclusion 

 “Technology” is vehicle to enhance supply chain competitiveness and performance by 

enhancing the overall effectiveness and efficiency of logistics system. Hence choosing the 

right technology for various logistics activities or sub-processes is very crucial to any 

business to gain competitive advantage in today’s competitive market.  

 Example – A cycle manufacturer must see how it can integrate the smallest component 

provider- namely, a brake shoe supplier and also the dealer at the rural center, in order to 

optimize production run and retain the customer instead of losing to the competitor. Today 

integration in the supply chain is possible due to available technology leading to efficiency 

in the supply chain only if the supply chain partners adopt the right strategy. 
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Abstract 
 A Commodity Market is a place where trading in commodities takes place and where one can buy, sell, or 

trade raw products like gold, cotton, livestock. It is an investors’ contingent that offers trading in commodities 

of crude oil, bullion of hard metal and gas contents, spices etc. They promote the discussion of physicals and 

derivatives, as the physical exchange itself is completed by institutional investors and commodity brokers 

selling to retail buyers in country to see a return on investment from their purchase/sale projects. There is no 

need for the holder of a derivative contract to actually hold on to or store goods like gold when there was always 

an option to trade them online; on a computer screen and without even the hassle of moving. Investors want to 

diversify the risk in their porfolio, and can invest in perishable production alongside non-perishable production, 

and this not only reduces the risk factor, but acts as a hedge against inflation given flashy economy. The 

investigation also covers the means by which commodities are traded (spot immediate exchange and future 

contracts) as well as examining how this market has become increasingly important in the international 

financial markets. 

 
Introduction 

 Commodity market is a place where trading in commodities takes place on the 

recognized bourses with standardized metrics for every sector of commodities. These 

commodities are being as gold, silver, crude oil, natural gas, copper, aluminum zinc lead 

and agricultural products (Dhole S.S., 2016). Strong and weak terms are widely used in 

fields of finance, economics and so on, for example to classify commodities as Hard 

Commodities involving the physical resources such as metals or Soft Commodities including 

agricultural products (Tang K. and Xiong W., 2012). The following three large markets can 

be invested in by investors – Multi Commodity Exchange of India (MCX) National 

Commodity and Derivatives Exchange (NCDEX). 

 Multi Commodity Exchange of India (MCX) is a commodity exchange based in India. It 

was founded in 2003 and is headquartered in Mumbai. India's largest commodity 

derivatives exchange.  

 MCX ranked amongst the top 3 leading and most popular commodities exchange the 

world according to the latest number of contracts traded published by FIA. MCX in India 
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had launched its MCX iCOMDEX series on 20th December 2019 which adheres to 

international best practices and compliant with IOSCO (International Organisation of 

Securities Commissions) standards (Shanmugam & Dey, 2013). It provides the live feeds for 

every commodities that are traded in market and these updates at various websites with a 

kind of money control, Gold Silver Reports and Economic Times. 

 National Commodity & Derivatives Exchange Limited (NCDEX) has an autonomous 

board of directors and offers a market where market players trade commodity derivatives 

(Yang J. and Leatham D.J., 2019). It is a private company limited by shares whose original 

shareholders were National Stock Exchange of India (NSE), National Bank for Agriculture 

and Rural Development (NABARD), Life Insurance Corporation (LIC) and ICICI Bank. 

Which are the shareholders of Indian Commodity Exchange? The initial equity was held by 

Jaypee Capital Services Limited, Punjab National Bank Limited (PNB), Canara Bank 

Limited, Build India Capital Advisors LLP and Shree Renuka sugars limited and also Star 

Agri warehousing centres. 

 All operations of these nationwide exchanges are subject to the regulation of Commodity 

Derivatives Market Regulation (CDMRD) under Securities And Exchange Board Of India, 

which took over Forward Market Commission in 2015 (Dey K., Gandhi V.P. and Debnath 

K., 2021). They make physical delivery of commodities in addition to derivatives, with the 

actual operations being performed by institutional investors and commodity brokers who 

intend to profit from the resale of products in the country’s retail sector. 

 This is because a derivate does not have to be in possession of the goods bought; an 

online transaction where people can transact commodities etc has no physical store of said 

goods and they use a digitized contract to trade – easy and convenient (Basu and Gavin, 

2013). Investors may speculate on commodity markets with a futures or options contract. A 

futures contract obligates to sign a deed for delivery of some item at a specified date, subject 

to terms such as the price, but an options contract is not obligatory. 

 
Review of Literature 

 Sridhar L.S., Sumathy M., Sudha N., and Charles A. (2016), in their empirical 

investigation of the silver futures market published in the IOSR Journal of Economics and 

Finance, analyzed the process of price discovery and the informational efficiency of 

commodity futures in India. The study observed that although futures prices incorporate 

market information, their predictive ability with respect to future spot prices remains weak. 

Nevertheless, the authors identified the presence of a risk premium, indicating that investors 

in silver futures are compensated for exposure to price uncertainty and market volatility. 

 Selvaraj, Kaleeshwari, and Dr. M. Jagadeeshwaran (2021), in their work appearing in 

the International Journal of Research in Engineering, Science and Management, examined 

the structural evolution and performance characteristics of the Indian commodities market. 

Their findings suggest that commodity futures have historically provided returns 

comparable to equity markets, while exhibiting volatility patterns closer to fixed-income 

instruments. Additionally, the low correlation between commodities and traditional 
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financial assets underscores the potential of commodities as an effective diversification tool 

within investment portfolios. 

 Naik G. and Jain S. (2011), in a study published in the Indian Journal of Agricultural 

Economics, evaluated the efficiency and unbiasedness of Indian commodity futures markets 

in the context of increasing financial participation. The research highlighted that the 

expansion of commodity index funds contributed to heightened co-movement between 

commodity prices and broader financial markets. This increased integration raised concerns 

regarding the weakening of the traditional hedging function of commodity futures and the 

growing influence of speculative capital. 

 Mishra P.K. and Mohanty R.K. (2014), through their analysis published in the Journal 

of Quantitative Economics, assessed the operational efficiency of selected agricultural 

commodity futures markets in India. The study revealed that futures prices respond to new 

information with delays, indicating partial efficiency. The authors attributed these 

inefficiencies to factors such as limited farmer participation, inadequate market 

infrastructure, and persistent information gaps. 

 Kumar S. and Pandey A. (2013), in their study featured in the International Journal of 

Emerging Markets, explored the relationship between spot and futures prices across various 

Indian commodity markets. The results demonstrated that futures markets play a leading 

role in the price discovery process, particularly in metal and energy commodities. The study 

emphasized the significance of futures trading in improving market transparency and 

facilitating efficient information dissemination. 
 

Types of Contracts in Commodities Derivatives Market 

 Futures contracts are formalized legal agreements to buy or sell a particular commodity, 

asset, or security at a pre-specified price on a specific date in the future (Irwin S.H., Sanders 

D.R. and Merrin R.P., 2009). These contracts serve to facilitate trading as it provides a 

standardized quality and quantity terms that allows for smooth market operations. 

 Options contracts are a class of derivative financial instrument that enables the holder 

to purchase or sell a contract on a pre-decided quantity of some commodity at an earlier 

agreed value during a given time period (Shanmugam and Dey, 2013). They trade on price 

swings for real goods, not securities. They are supported by tangible assets. 

 Forward contracts are tailored agreements to purchase or sell a particular asset at an 

agreed price on a future date. On the over-the-counter (OTC) market, two individual parties 

trade in private off an exchange (Nidhi Agarwal, Sargam Jain and Sudha Narayanan, 2018). 
 

Traders in Commodities Market 

 Hedgers are part of the counter-trading camp and become a “counter” to traders in an 

effort to offset market risk they have on delivery by trading the market backward using 

futures.  

 Price level has no effect on the rate at which individual commodities are exchanged in 

the market (Arora M. and Chander R., 2016). Hedgers usually deal with physical goods in 

the commodity market, and they need the actual goods or production/re-selling purposes. 
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 Speculators are those investors who are looking to earn handsome profits by trading or 

investing in commodity market. These individuals have a preconceived notion about the 

way in which market prices will move (upward or downwards)y before entering into a 

future contract and depending upon how well they predict the market, they may receive 

positive or negative returns on their investment from spot prices (Chakraborty R. and Das 

R., 2013). They don’t want to physically own the goods being traded. So they go for a cash 

settlement to avoid the headaches of physical trading. 

 
Importance of Investing in Commodities Market 

 Diversification: Returns on the stock and bond markets move in directions opposite to 

commodities (commodity market returns), when commodity price hikes, it causes the 

downfall of return on the stock and bond markets (Chhajed I. and Mehta S., 2013). By simply 

investing a certain percentage of the investment kitty in the commodities market, it is 

possible for individuals to ensure themselves with high ROI regardless of whether the stock 

market would be as effective or not. This is useful to offset the lower or negative profit 

earned by the capital section. 

 Hedge against Inflation: The value of the best commodity to trade, for instance gold and 

other precious metals goes up faster than rise in inflation rate. This enables the investor to 

benefit from an increase in the real value of their corpus investment. When the demand for 

the goods whose price growth over time is linear in long term, clearing out of any 

unsystematic fluctuation results from a price graph and hence making these commodities 

lucrative instruments to an individual having a investing horizon oriented toward the long 

run( Kawamoto K., and Hamori S., 2011) 

 Margin Trading: Inflation brokers profit margin for trading is less than the share or 

bond market. It allows trading using leveraged money for hedgers and speculators to gain 

from the trade (Kellard N., Newbold P., Rayner T. and Ennew C., 2019). Commodity traders 

seeking physical delivery can capitalize on large orders with the expectation of being repaid 

later, but speculators stand to make higher profits at investment. 

 Significant Gains: Although it’s true that some have a tendency of stability, in most 

cases commodities exhibit high level of short term fluctuations depending on their 

economic and capital market status. An excellent illustration of such commodities is crude 

oil, the price of which can significantly fluctuate owing to supply shocks introduced by 

mining issues or even because of socio-economic factors (Mahalik M. and Acharya D. 2014). 

Indeed, some speculators buy or sell commodities to make a profit in the short term based 

on their expectations for market prices. 
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Conclusion 

 The complex commodity market is not only a trading place, but also as an investment 

opportunity. It facilitates trade in essential commodities like energy, metals and food 

products that sustains industrial operations, encourages world trade and promotes 

economic stability. Such a division into hard and soft commodities creates a straightforward 

way to comprehend the various kinds of commodities and specific factors that affect their 

prices. The main derivative contracts are futures and options. People and institutions must 

make their way through these tricky financial waters, which are not only a means of 

handling physical supply and demand, but one for managing financial risk and for 

diversifying a portfolio. Source: jesicasnyder/iStock The commodities market offers a way 

for investors to diversify, hedge inflation, and build on returns garnered from the stock… It 

is important that the process of investing in commodity markets be well understood by 

participants in an industry - from business managers, market and financial analysts, to 

policy makers. 
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