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RESEARCH DATA SERVICES ADOPTION IN 
INDIAN ACADEMIC LIBRARIES: A 

STRUCTURAL MODEL OF KEY ENABLERS 
PROF. DR. PANKAJ DESHMUKH 

LIBRARIAN, ARTS,COMMERCE &SCIENCE COLLEGE – DHARANGAON 
ABSTRACT 
The growing emphasis on data-driven research and open science has positioned Research Data 
Services (RDS) as a critical function of academic libraries. These services include data management 
planning, data curation, storage, sharing, and preservation. In India, academic libraries are 
gradually expanding their roles to support research data management; however, the level of 
adoption and service maturity remains uneven. This study develops and analyzes a structural 
model to examine the adoption of research data services in Indian academic libraries, focusing on 
service capability, policy support, technological infrastructure, and researcher engagement. A 
quantitative research design was employed, supported by advanced analytical techniques 
including factor analysis and structural interpretation of relationships among variables. Data were 
collected from 550 respondents, including librarians, researchers, faculty members, and data 
professionals across Indian universities. The findings indicate that service capability and 
institutional policy support significantly influence the adoption of research data services. 
Researcher engagement acts as a mediating variable, enhancing service utilization and 
effectiveness. Technological infrastructure and staff competency are identified as foundational 
factors. However, challenges such as lack of awareness, absence of national-level policies, and 
limited training opportunities hinder widespread adoption. The study provides a comprehensive 
framework for implementing research data services in academic libraries and offers strategic 
recommendations for strengthening data-driven research support. This research contributes to the 
evolving discourse on research data management and highlights the transformative role of libraries 
in the data-intensive research ecosystem. 
KEYWORDS: RESEARCH DATA SERVICES, ACADEMIC LIBRARIES, RESEARCH DATA MANAGEMENT, OPEN 
SCIENCE, INDIA, STRUCTURAL MODEL, DATA CURATION 
 
1. INTRODUCTION 
The rapid growth of data-intensive research across disciplines has significantly transformed the 
scholarly communication landscape. Research data, which includes raw and processed data 
generated during research activities, has become a valuable asset that requires systematic 
management and support. 
 
Academic libraries are increasingly recognized as key players in providing research data services, 
including data management planning, data curation, storage, sharing, and preservation. These 
services support researchers in managing their data effectively and complying with open science 
and funding requirements. 
 
In India, the adoption of research data services is still at an emerging stage. While some institutions 
have initiated data repositories and support services, many libraries lack the infrastructure, 
policies, and expertise required for comprehensive implementation. 
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The problem addressed in this study is the lack of a structured framework for understanding the 
adoption of research data services in Indian academic libraries. Existing studies focus on awareness 
and challenges but do not provide a comprehensive analysis of the factors influencing adoption. 
 
The study aims to develop and analyze a structural model that examines the relationships among 
service capability, policy support, technological infrastructure, and researcher engagement in the 
adoption of research data services. 
 
2. REVIEW OF LITERATURE 
Research data services have gained increasing attention in recent years as part of the broader open 
science movement. Tenopir and colleagues in 2020 emphasized that academic libraries are 
expanding their roles to include data management and support services. 
 
Cox and Pinfield in 2019 highlighted that research data services require a combination of technical 
infrastructure, policy frameworks, and skilled personnel. Their study identified data management 
planning and repository services as key components of RDS. 
 
In the Indian context, studies by Kumar and Singh in 2021 revealed that awareness of research data 
management is growing among librarians, but implementation remains limited due to lack of 
resources and training. 
 
Sharma and Reddy in 2022 examined the challenges of implementing research data services in 
Indian universities and identified lack of policy support and funding as major barriers. 
 
Gupta and Patel in 2023 emphasized the importance of researcher engagement in the success of 
research data services. Their study found that active collaboration between libraries and 
researchers enhances service utilization. 
 
Internationally, studies by Borgman in 2019 highlighted the importance of data sharing and 
management in advancing scientific research. UNESCO’s Open Science recommendations in 2021 
emphasized the role of data services in promoting transparency and collaboration. 
 
EXPANDED LITERATURE REVIEW 
Recent global studies have further expanded the understanding of research data services. Federer 
in 2020 emphasized that data stewardship is becoming a core responsibility of academic libraries, 
requiring new skill sets and organizational structures. 
 
Corrall and Jolly in 2020 explored the competencies required for librarians to support research 
data services, highlighting the importance of data literacy, technical skills, and collaboration. 
 
In developing countries, studies have shown that infrastructure and policy gaps are major 
challenges. A study by Khan and Bhatti in 2022 found that libraries in developing regions face 
significant barriers in implementing RDS due to limited resources and lack of institutional support. 
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In India, recent studies indicate a growing interest in research data management, driven by national 
initiatives and international collaborations. However, the lack of standardized frameworks and 
policies continues to hinder progress. 
 
The literature suggests that the successful adoption of research data services depends on multiple 
factors, including service capability, policy support, technological infrastructure, and user 
engagement. 
 
3. RESEARCH GAP 
There is limited empirical research in the Indian context that integrates multiple factors influencing 
the adoption of research data services. Additionally, studies using structural modeling approaches 
to analyze relationships among variables remain scarce. 
 
4. RESEARCH OBJECTIVES 
To examine the adoption of research data services in academic libraries 
To analyze the role of service capability and technological infrastructure 
To evaluate the influence of policy support on adoption 
To assess the role of researcher engagement in service utilization 
To develop and analyze a structural model of RDS adoption 
 
5. RESEARCH HYPOTHESES 
H1: Service capability positively influences adoption of research data services 
H2: Policy support significantly affects RDS adoption 
H3: Technological infrastructure enhances service capability 
H4: Researcher engagement mediates the relationship between service capability and service 
utilization 
H5: Staff competency positively influences service effectiveness 
 
6. RESEARCH METHODOLOGY 
The study adopts a quantitative research design with advanced analytical techniques. 
Primary data were collected through structured questionnaires distributed among librarians, 
researchers, faculty members, and data professionals. Secondary data were obtained from 
academic literature and institutional reports. 
A stratified sampling method was used to ensure representation from different stakeholder groups. 
The sample size consisted of 550 respondents: 
170 Librarians 
150 Faculty Members 
120 Research Scholars 
110 Data Professionals 
Data collection tools included Likert-scale questionnaires. 
Statistical techniques used include descriptive statistics, exploratory factor analysis, correlation 
analysis, and structural interpretation. 
 
7. DATA ANALYSIS AND INTERPRETATION 
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Table 1 presents awareness and adoption of research data services. 
Service Component Adoption (%) 
Data Management Planning 50% 
Data Repositories 45% 
Data Curation Services 35% 
Data Sharing Platforms 40% 

Adoption is moderate, with planning services being the most common. 
Table 2 shows service capability factors. 

Factor Mean Score 
Technical Skills 4.4 
Infrastructure 4.3 
Staff Training 4.2 
Resource Availability 4.3 

Table 3 presents policy support indicators. 
Policy Aspect Mean Score 
Institutional Policies 4.2 
Funding Support 4.1 
National Guidelines 4.0 

Table 4 shows researcher engagement. 
Engagement Indicator Mean Score 
Awareness 4.3 
Participation 4.2 
Collaboration 4.1 

Table 5 presents challenges. 
Challenge Mean Score 
Lack of Awareness 4.5 
Policy Gaps 4.4 
Limited Training 4.3 
Infrastructure Issues 4.2 

Correlation analysis indicates strong relationships, particularly between service capability and 
researcher engagement (r = 0.85). 
Regression analysis confirms that service capability and policy support significantly influence 
adoption (p < 0.05). 
 
8. STRUCTURAL MODEL DISCUSSION 
The structural model developed in this study highlights the central role of service capability in 
driving the adoption of research data services. 
Technological infrastructure and staff competency act as foundational elements, enabling the 
development of service capability. 
Policy support functions as a critical external factor, influencing both adoption and sustainability 
of services. 
Researcher engagement serves as a mediating variable, linking service capability with service 
utilization and effectiveness. 
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The model demonstrates that successful adoption of research data services requires a combination 
of internal capabilities and external support mechanisms. 
 
9. DISCUSSION OF FINDINGS 
The findings indicate that research data services are gaining importance in Indian academic 
libraries, but adoption remains at a moderate level. 
Service capability and policy support are key drivers, while researcher engagement plays a crucial 
role in determining service effectiveness. 
 
10. IMPLICATIONS OF THE STUDY 
The study contributes to academic literature by providing a comprehensive structural model for 
research data services adoption. 
Practically, it offers insights for library administrators and policymakers to develop effective data 
services and support data-driven research. 
 
11. LIMITATIONS OF THE STUDY 
The study is limited by its reliance on survey data and its focus on selected institutions. The rapidly 
evolving nature of research data practices may affect the findings. 
 
12. SUGGESTIONS FOR FUTURE RESEARCH 
Future research can apply structural equation modeling, explore cross-country comparisons, and 
examine integration with emerging technologies such as AI and blockchain. 
 
13. CONCLUSION 
Research data services are essential for supporting data-intensive research and open science. 
Academic libraries in India must develop service capabilities, strengthen policy support, and 
engage researchers to successfully implement these services. 
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A CASE STUDY ON THE EFFECT OF AGENTIC AI ON 
MID-SIZED ACCOUNTING FIRMS' PRODUCTIVITY: 

THE INVISIBLE EMPLOYEE 

DR. STUTI PANCHAL 
ASSISTANT PROFESSOR, GOKUL GLOBAL UNIVERSITY, SIDHPUR 

ABSTRACT: 
This research examines the structural transformation of productivity within mid-sized accounting 
firms through a multi-variable analysis of revenue, manual labor volume, and productivity indices. 
Data collection reveals a stark "Productivity J-Curve," where initial technological investments 
resulted in stagnant performance metrics until approximately 2022, followed by an exponential 
surge in efficiency. Notably, the volume of manual data entry plummeted across all surveyed 
firms—falling by over 95% in top-performing entities like ASA & Associates—while estimated 
revenues continued to climb. This inverse relationship suggests the emergence of "Agentic AI" as 
an "invisible employee," capable of absorbing the cognitive load previously handled by entry-level 
staff. The study concludes that the accounting profession has reached a critical tipping point where 
digital leverage, rather than human headcount, has become the primary driver of fiscal growth and 
competitive advantage. 
KEYWORDS: AGENTIC AI, FINANCIAL ADVISORY, DIGITAL LABOUR, MID-SIZED ACCOUNTING FIRMS 
 
INTRODUCTION: 
In the era of Artificial Intelligence, the world has to move forward to attain the achievements in the 
Finance. The "digital transformation" of accounting has long been linked to faster data entry and 
cloud-based storage. From the early days of Excel to the more recent wave of Robotic Process 
Automation (RPA), technology has always aimed to reduce manual labour. However, 2026 marks a 
significant tipping point. Deterministic AI, which adheres to a script, is being replaced with agentic 
AI, which looks for an aim. This paper examines this trend using a "Case Study," focusing on how 
mid-sized accounting companies. 
 
An Agentic AI platform operates autonomously, unlike conventional Generative AI, which 
necessitates human prompting for each reaction. It can autonomously recognize an unlinked 
transaction, access a vendor portal to retrieve an invoice, oversee a client's bank feed, and reconcile 
the entry in the general ledger. As these procedures occur continuously in the background, the AI 
has effectively assumed the position of the "Invisible Employee"—an indefatigable digital assistant 
that does the substantial amount of low-complexity tasks that formerly constituted 60% of a junior 
accountant's billed hours. 
 
Focusing on mid-sized firms is deliberate. Unlike the "Big Four," which can afford to set up private 
AI labs, or specialty organizations that handle simple tax filings, mid-sized enterprises (those with 
50–500 people) have a serious scalability challenge. In addition to managing affluent, mid-market 
corporate clients, they also deal with high staff turnover and a chronic shortage of senior talent. 
The emphasis on productivity in these organizations has changed from "doing things faster" to 
"doing more with less." The "Invisible Employee," which allows companies to grow their Client 
Accounting Services (CAS) without having to increase their headcount accordingly. 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  8 
 

 
The organizations manage the intricate financial requirements of mid-market companies, but they 
frequently lack the substantial research and development budgets of the "Big Four." They are 
battling a persistent worldwide skills scarcity and a workforce that is becoming more and more 
opposed to the "burnout culture" of manual data reconciliation at the same time. In this regard, the 
Invisible Employee is a strategic requirement rather than merely a technological luxury.  
 
1.2 Future cost of Strategic reallocation 
The human labor is free to concentrate on "advisory" services as autonomous agents take over the 
"compliance" element of the company's production. The data points to a significant change in 
realization rates: human accountants are now spending 60% of their time on strategic consulting 
tasks like tax optimization and cash-flow forecasting, rather than 80% on data hygiene. By making 
this change, the company is essentially turned from a "processing centre" to a "strategic partner." 
By calculating the "Autonomy Rate" and the decrease in "Decision Turn Counts," this case study 
shows that the most successful mid-sized businesses in 2026 are those who have effectively made 
the Invisible Employee a fundamental component of their workforce. 
 
OBJECTIVES OF THE STUDY 
This study's main goal is to evaluate the technological flexibility and dependability of Agentic AI 
platforms in the intricate processes of mid-sized accounting firms. 
Determining the tangible impacts of these platforms on the company's overall profitability and 
productivity is a secondary goal. 
Identify risks related to AI autonomy and provide a framework for ethical oversight. 
 
LITERATURE REVIEW   
According to Wolters Kluwer's research from 2026, around 44% of finance teams had incorporated 
agentic processes, which is a 600% rise from the previous two years. According to recent research, 
scalability without headcount is more important in this adoption than just cost reduction. Research 
shows that companies that use autonomous agents can service up to 50% more clients with the 
same number of employees and report labour cost reductions of 30–40%. This radically changes 
the conventional linear relationship between professional labour and revenue 
According to Thomson Reuters (2025) and the Spanish CFO Panel (2025), this pyramid is tilting, 
with entry-level "processors" becoming less and less necessary as AI agents take over 80% of 
routine matching and classification jobs. The junior accountant position is therefore being 
redesigned as a "AI Supervisor" or "Data Storyteller." The rise of new CPA specialist qualifications 
cantered on "AI Literacy," which reflects this change, indicates that the profession's identity is 
irreversibly shifting from transaction processing to high-stakes strategic advice. 
In mid-sized accounting firms (those with 50–500 people), the use of Agentic AI has progressed 
from basic task automation in 2026 to the implementation of "Digital Associates." Although they 
lack the "Big Four's" limitless human resources, these companies are special because they have 
enough data to train agents. 
A thorough case study based on actual implementation trends seen in independent regional 
businesses and top mid-market firms like BDO and Grant Thornton may be found below. 
RESEARCH GAP 
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The transition of mid-sized businesses from the "Experimentation" stage to "Full Autonomy" is not 
well documented. Few studies detail the particular operational challenges (such as legacy tech 
debt) experienced by mid-market enterprises attempting to grow agents; most studies concentrate 
on the Big Four. Current study focuses on AI's technical correctness. Research on developing 
"Sovereign AI"—agents that are specially trained on internal historical data from a mid-sized 
corporation to operate with local context rather than generic knowledge—is, however, lacking. We 
are aware that agents are capable of doing the work, but we are unsure of the long-term effects on 
young accountants' professional identities. 
 
HYPOTHESES OF THE RESEARCH 
H1: The "Touchless Transaction Rate" (autonomy) in accounts payable/receivable is higher for 
mid-sized businesses using agentic AI than for those using non-agentic generative AI assistants. 
H2: The degree of AI agent autonomy and the company's capacity to grow its customer base 
without adding more employees are positively correlated. 
 
6. RESEARCH METHODOLOGY 
A methodical way to addressing a study topic is known as research methodology. It includes several 
steps that a researcher will frequently take and the reasoning behind them while looking into a 
problem. Examining the performance of a few mid-sized accounting firms likewise, SS Kothari 
Mehta, Chaturvedi & Shah, ASA & Associates, Lodha & Co., KG Somani & Co. for the year 20215 to 
2026 for 10 years. Since the study relies on secondary data, it utilized information from a variety of 
public sources. The secondary data was gathered from various kinds of Research papers, Statistical 
Tables pertaining to mid-sized firms of India, and the Annual Reports of the chosen institutions. 
 
7. DATA ANALYSIS AND INTERPRETATIONS 

TABLE 6.1: Estimated Revenue Trajectory (₹ in Crores) 

Year 
SS 

Kothari 
Mehta 

Chaturvedi & 
Shah 

ASA & 
Associates 

Lodha & 
Co. 

KG Somani 
& Co. 

2015 85 110 45 65 35 
2016 94 122 50 72 39 
2017 105 136 56 80 44 
2018 118 155 64 91 50 
2019 135 180 75 105 58 
2020 150 205 88 120 65 
2021 165 225 102 135 73 
2022 185 255 120 155 82 
2023 215 290 145 180 95 
2024 245 330 175 205 108 
2025 275 365 210 225 120 
2026 

(Est.) 
310 405 250 255 135 
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INTERPRETATIONS: The adoption of Agentic AI by mid-sized Indian accounting firms in 2026 
signifies a shift from simple automation to genuine autonomy. Manual entry and "rule-based" 
software that adhered to strict scripts were used for decades by companies such as ASA & 
Associates and Chaturvedi & Shah. By 2026, an AI agent known as the "Invisible Employee" will be 
able to operate independently, sense its surroundings, solve complicated multi-step puzzles, and 
take action without human guidance. These agents do more than simply "read" an invoice; they also 
reconcile it with banking APIs, check it against procurement logs, and automatically resolve any 
differences by interacting with vendor bots, minimizing the need for human participation to simple 
exception management. 
One indication of the operational impact is the near-extinction of conventional "month-end closes." 
It was a hectic 15-day manual post-mortem to close the books in 2015. By 2026, companies like 
Lodha & Co. will have used Continuous Audit agents to guarantee real-time ledger reconciliation, 
keep financials up to date, and cut down on closing times to less than three days. The skill pyramid 
has been reversed as a result of this change; junior accountants who previously spent 80% of their 
time entering data now work as AI orchestrators, devoting 90% of their time to strategic validation 
and high-value advice. Agentic AI is no longer a luxury tool for the Indian mid-market; rather,  

 
(Figure 1: Estimated Revenue Trajectory) 

TABLE 6.2  Estimated Annual Revenue (₹ in Crores) 

Year 
SS Kothari 

Mehta 
Chaturvedi & 

Shah 
ASA & 

Associates 
Lodha & 

Co. 

KG 
Somani & 
Co. 

2015 85 110 45 65 35 
2016 94.4 122.1 50.4 72.2 39.2 
2017 105.7 136.8 57 80.9 44.3 
2018 119.5 154.6 65.5 91.4 50.5 
2019 136.2 176.2 76.7 104.2 58.1 
2020 151.2 195.6 88.2 116.7 65.1 
2021 164.8 213.2 101.4 129.5 72.9 
2022 184.6 238.8 121.7 147.6 83.1 
2023 212.3 274.6 148.5 172.7 96.4 
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2024 244.1 315.8 185.6 203.8 110.9 
2025 280.7 363.2 232 240.5 127.5 
2026 322.8 417.7 289 283.8 146.6 

 
INTERPRETATION: The data shows a consistent upward trend in revenue for all the firms over the 
years, indicating steady growth in the professional services sector in India. Chaturvedi & Shah LLP 
continues to have the greatest income of any of them, rising dramatically from ₹110 crores in 2015 
to ₹417.7 crores in 2026, a reflection of its solid market position and growing clientele. With 
revenues increasing from ₹85 crores to ₹322.8 crores and ₹65 crores to ₹283.8 crores, respectively, 
within the same period, SS Kothari Mehta & Co. and Lodha & Co. also exhibit significant 
development. From ₹45 crores in 2015 to ₹289 crores in 2026, ASA & Associates LLP has one of the 
fastest growth rates, demonstrating quick development and rising demand for its services. In the 
meantime, KG Somani & Co. grows steadily from ₹35 crores to ₹146.6 crores despite having a 
relatively lower income.The data shows a consistent upward trend in revenue for all the firms over 
the years, indicating steady growth in the professional services sector in India. 

 
(Figure 2: Estimated Annual Revenue ) 

Table 6.3 : Manual Data Entry Volume 

Year 
SS 

Kothari 
Mehta 

Chaturvedi 
& Shah 

ASA & 
Associates 

Lodha & 
Co. 

KG Somani & Co. 

2015 145 138 155 140 150 
2016 142 135 150 138 148 
2017 138 130 142 134 144 
2018 125 120 128 128 135 
2019 110 105 95 112 120 
2020 95 88 75 98 105 
2021 82 75 62 85 90 
2022 65 60 48 72 78 
2023 45 40 35 50 55 
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2024 25 22 18 30 32 
2025 12 14 8 18 16 
2026 8 10 5 12 9 

 
INTERPRETATION : 
The data from 2015 to 2026 reveals a profound structural shift in the operations of mid-sized 
Indian accounting firms, characterized by a sharp decoupling of revenue growth from manual labor. 
According to Table 6.2, all five firms—SS Kothari Mehta, Chaturvedi & Shah, ASA & Associates, 
Lodha & Co., and KG Somani & Co.—exhibited consistent revenue expansion, with Chaturvedi & 
Shah maintaining market leadership, growing from ₹110 Crores to an estimated ₹405 Crores. 
Simultaneously, Table 6.3 tracks a dramatic collapse in Manual Data Entry Volume, which fell from 
a high average of approximately 140–150 hours per month per employee in 2015 to a negligible 5–
12 hours by 2026. 
 
The most significant inflection point occurred between 2023 and 2026, where revenue growth 
accelerated while manual workloads reached near-zero levels. This period marks the transition to 
Agentic AI, which replaced traditional "rule-based" automation with autonomous systems capable 
of complex reasoning and real-time reconciliation. This transition effectively transformed these 
firms from human-intensive operations into tech-leveraged intelligence hubs, where junior staff 
evolved from data processors into AI Orchestrators. The data suggests that by 2026. 
 

 
(Figure 3: Manual Data entry Volume) 

Table 6.4: Productivity Index Evolution (2015–2026) 

Year 
SS 

Kothari 
Mehta 

Chaturvedi & 
Shah 

ASA & 
Associates 

Lodha & 
Co. 

KG Somani 
& Co. 

2015 0.59 0.8 0.29 0.46 0.23 
2016 0.66 0.9 0.34 0.52 0.26 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  13 
 

2017 0.77 1.05 0.4 0.6 0.31 
2018 0.96 1.29 0.51 0.71 0.37 
2019 1.24 1.68 0.81 0.93 0.48 
2020 1.59 2.22 1.18 1.19 0.62 
2021 2.01 2.84 1.64 1.52 0.81 
2022 2.84 3.98 2.54 2.05 1.07 
2023 4.72 6.87 4.24 3.45 1.75 
2024 9.76 14.35 10.31 6.79 3.47 
2025 23.39 25.94 29 13.36 7.97 
2026 40.35 41.77 57.8 23.65 16.29 

 
INTERPRETATION: 
The data from 2015 to 2026 illustrates a profound structural shift in the operations of mid-sized 
Indian accounting firms, moving from human-intensive processes to an era of Agentic Autonomy. 
According to the Estimated Revenue Trajectory, all five firms—SS Kothari Mehta, Chaturvedi & 
Shah, ASA & Associates, Lodha & Co., and KG Somani & Co.—experienced significant financial 
expansion, with Chaturvedi & Shah leading at ₹405 Crores by 2026. This growth was accompanied 
by a dramatic collapse in Manual Data Entry Volume, which fell from a high average of 140–155 
hours per month per employee in 2015 to a negligible 5–12 hours by 2026. The Productivity Index 
Evolution confirms that this was not merely a result of basic digitization but a non-linear "Agentic 
Leap".  
 
By 2026, the "Invisible Employee" (AI agents) became the primary engine of firm capacity, handling 
high-volume financial workflows autonomously. This transformation allowed junior staff to evolve 
from manual data processors into AI Orchestrators, spending the vast majority of their time on 
high-margin strategic advisory rather than administrative drudgery. The data demonstrates that 
the adoption of Agentic AI has fundamentally restructured the unit economics of the Indian 
accounting sector, enabling mid-sized firms to achieve unprecedented scalability and efficiency. 

 
(Figure 3:Productivity Index Evaluation) 
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8. OBSERVATIONS AND CONCLUSIONS AND SUGGESTIONS 
The data reveals a radical industry shift characterized by an inverse relationship between manual 
labor and financial output. While Manual Data Entry Volume (Table 6.3) has plummeted for all 
firms—with ASA & Associates seeing the steepest drop from 155 units in 2015 to just 5 in 2026—
Estimated Revenue (Table 6.1) has grown consistently. Most notably, the Productivity Index (Table 
6.4) remained relatively flat until 2022, after which it experienced exponential growth. For 
instance, ASA & Associates’ productivity jumped from a modest 2.54 in 2022 to a staggering 57.8 
by 2026. This suggests that the firms have successfully transitioned from labor-intensive processes 
to high-efficiency, likely automated, service models. 
 
Given the exponential rise in productivity and the near-elimination of manual data entry, firms 
should focus on reallocating human capital toward high-value advisory and strategic roles that AI 
and automation cannot easily replicate. Since the "Productivity Index" is skyrocketing while manual 
volume hits near-zero, the firms are likely heavily dependent on specific technological 
infrastructures. It is suggested that these firms invest heavily in cybersecurity and continuous tech 
upskilling, as any system downtime would now have a much more catastrophic impact on revenue 
than it would have in the labor-heavy environment of 2015. Additionally, firms like KG Somani & 
Co., which lag significantly in both revenue and productivity compared to peers like Chaturvedi & 
Shah, should benchmark their digital transformation strategies against the top performers to close 
the efficiency gap. 
 
In conclusion, the period between 2015 and 2026 marks a total structural transformation for these 
firms, moving from a traditional "man-hour" billing model to a technology-driven "output-based" 
model. The data indicates that the industry reached a "tipping point" around 2023-2024 where 
technological integration began delivering compounding returns.. 
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ABSTRACT: 
Chetan Bhagat breathed new life into the realm of English novels in India. Many even believe that 
he gave it a completely new form! Be that as it may, this author unerringly captures the pulse of a 
changing India. He grounds the backdrop of his novels in real-life situations and weaves 
magnificent stories around authentic characters. He employs every possible technique to make his 
works engaging. One Night @ the Call Center brings to the fore several themes relevant to 
contemporary urban India. A central theme is the impact of globalization and the outsourcing 
industry on Indian society. The setting of the story - the call center - serves as a symbol of the 
confluence of Western influences and Indian employees; it sheds light on issues such as job 
dissatisfaction, identity crises, and cultural clashes. Bhagat has deftly portrayed the monotony and 
often dehumanizing nature of call center work, wherein employees adopt artificial accents and 
Western mannerisms to serve foreign clients. This novel also explores themes of love and 
relationships, and delves into the complexities of romantic connections and familial ties. Bhagat's 
writing style is simple and accessible, which contributes to his popularity among readers who are 
not typically interested in English literature. This paper is a modest attempt to trace out inner 
psychological predicaments and modern day work life of young aspirants in Bhagat’s novel One 
Night @the Call Center. 
KEYWORDS: GLOBALIZATION, INDUSTRY, LOVE, FRUSTRATION, PARENTAL PRESSURE, INNER CALL, 
WESTERN INFLUENCE  
 
INTRODUCTION  
One Night @ call center is an interesting and totally a new kind of novel written by Chetan bhagat. 
In this book, Chetan Bhagat has focused on the youth and the way they behave. The story is told in 
a call centre which is an area may be nobody has explored or may be not even bothered to know. 
The novel focuses on Shyam and a handful of his colleagues a motley crew of Indians who for a 
variety of reasons have wound up in the same job. Bhagat raises valid issues and concerns but 
doesn’t take them in the least seriously offering neither reasonable descriptions of the issues nor 
any sensible way of dealing with them. 
 
The book opens with a frame narrative recounting a train journey from Kanpur to Delhi. During 
this journey, the author encounters a remarkably beautiful young woman. He offers to share a story 
with her, on the condition that she makes it the subject of her next book. After considerable 
hesitation, the author accepts this proposal. The core of the book - that is, the story embedded 
within it—recounts the events of a single night spent at a call center. 
 
The novel sets on the lives of six call center agents – Shyam, Vroom, Priyanka, Radhika, Esha, and 
Military Uncle. The whole story is narrated from the point view of Shyam since the author found 
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Shyam closet to him as a person. All of them have some problems or another and it is the story 
where they all find a solution to their problem, in a single night. It has three key themes – an ex-
girlfriend, a bad boss and god. Also it tries to give us an insight to how the things work in a call 
center like the way calls are handled, difficulties of explaining to the Americans customers, the 
racial abuses, the different accents etc. Chetan has put in a lot of research into this. He also 
introduced three girls and he found understanding three girls as a big challenge. Even the girl who 
narrates the story to the author is a mystery. Who is she? 
 
It is a novel of one night yet it has raised several themes. Lack of confidence, love-conflict, 
frustration, rejection, parental pressure, youth problem and inner call are some of the issues that 
the characters deal with. It has a universal appeal because it touches the Indian middle class, where 
I also come from.  
 
LOVE & CONFLICT 
The theme of love and conflict possess the whole novel. It runs throughout the novel. Six friends 
are selling home appliances to U.S from a call center in india. Each one has an issue of with love. Call 
agent Shyam works right beside the girl who’s just dumped him. He is dating someone he can’t 
stand, just to get over her. Shyam’s love for priyanks is genuine. He wants to marry her but 
priyanka’s mother does not approve of him as a proper boy. She feels that in order to wed her 
daughter, shyam should be at least a team leader. She also reffers shyam as a looser. Priyanka is 
somewhat agreeing with her mother. As always happen love turns into conflict when Shyam learns 
that Priaynka is engaged with Ganesh. This issue pours a hot oil in shyam’s heart. Shyam feels 
jealous at every word of praise of Ganesh by Priyanka and his friends. Here we find the basic human 
instinct that if someone loves us, it is good but if someone loves another, it becomes unbearable for 
us. The love between Shyam and Priyanks passes from soft feelings to bitterness. 
 
The same issue is with Vroom and Esha. Vroom is infatuated towards Esha, but she doesn't approve 
a relationship with him as she wants to go ahead with career in modeling. He asks her two times 
but she denies every time. Modelling is the prime importance for her and has no time for 
relationship. She works as a call center agent by night and meets model coordinators in the day. 
When vroom comes to know that she slept with someone to win the modeling contract, he becomes 
indifferent. In fit of rage he belittles her in front of his team. That is how Vroom’s feelings turn into 
disgust. 
 
Radhika is also suffering from this kind of situations but her case is differernt from her friends.  She 
is married to Anuj and lives in a joint family with Anuj’s ultra-traditional parents. She is the only 
daughter of her parents but it is amazing what people do for love. She bears every misbehaviour of 
her mother-in-law and tries to be an ideal wife. Unfortunately, When Vroom calls up her husband 
portraying as a radio jockey and asks him to dedicate roses and a song to someone special, he 
chooses his girlfriend ,Payal over his wife. Radhika who listens this gets terribly upset as her 
husband has betrayed her. She realises that her dedication and sacrifices goes in vain and decides 
to take divorce.  
 
Military Uncle is also not excepting from this. He has deep love and affection for his grandchild 
which his son doen’t like. He used to live with his son and daughter-in-law. But he didn’t like things 
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his daughter-in-law did. At last he fought with them and moved out. It is fair to say that each one 
them undergoes the situations of love and conflict. 
 
FRUSTRATION 
The theme of Frustration revolves around all the six characters. It illustratres all the characters of 
the novel. The main cause of frustration is the lack of confidence. They are all frustrated one or 
another way because of their own sake. Shyam’s dissatisfaction with his job and love life mirrors 
the confusion of young indians who works overnight shifts in call centers and face pressure from 
disgruntled callers and rapidly changing social rules in dating. He is frustrated by the comment of 
Bakshi that he doesn’t have the required skill to get promotion. He is shocked when he learns that 
his boss cheats him and Vroom by submitting website to the Boston centers as his own without 
crediting himself and Vroom. Priyanka is frustrated with her screw mother-in-law and has a 
different opinion on almost everything. Priyanka’s ninety percent brain occupied by her mother. 
Priyanka is happy with her engagement to Ganesh but becomes furious when she hears that her 
parents have planned her marriage the very next month; which she feels is too early. She is forever 
torn between what she wants and making her mother happy. Esha is also the victims of frustration. 
She runs away from home and takes up a job at call center so that she can achieve her dream. Her 
dream of becoming a model is crushed when she is rejected by the guy with whom she sleeps to get 
modeling contract. Esha feels terrify betrayed and tries to suppress the mental pain by inflicting 
herself with physical pain by purposely cutting her skin. 
 
Vroom is dissatisfied with his job. He is shocked when Bakshi submits their works as his own. 
Vroom’s frustration reflects when he said “Every night I come here and let people fuck me. The 
Americans fuck me with this, in my ears hundreds of times a night. Bakshi fucks me with his 
management theories, backstabbing and treats to fire us. And the funny thing is, I let them do it. For 
money, for security – I let it happen. (p.101) Radhika tries her best to make happy his husband and 
mother-in-law, but in returns she gets words of rebuke. Restraining her anger with anti-
depressants just sets her up for a rude shock that will help her gain control of her life again. Military 
uncle’s heart breaks when her son asks him to keep out of his life. Frustration is the main reason 
why they are all suffering. 
 
PARENTAL PRESSURE 
It is one of the important themes of the novel. This theme is issued by Priyanka and Radhika. In 
Indian society, we can say that woman does not have any self-identity. They do not have any 
freedom to express themselves. They have to accept their fate. They do not even give any freedom 
to lead their life their own ways.  The same thing happens with Priyanka. Her mother puts pressure 
on her to get marry in the next month. Priyanka is not ready to marry because she thinks it’s is too 
early. When her mother realizes that she will not agree anyhow, she makes her emotionally 
blackmail. At one point Priyanka said that ‘They bought me up for twenty-years, and now they can’t 
wait more than twenty-five days to get rid of me. What is with these people – am I such a burden?’ 
One the other hand, Radhika is also a victim of her husband’s ultra-traditional parents. Trying to 
manage the household activities and her job, Radhika’s main aim in life is earn money and settle 
down on one hand, and manage her mother-in-law on the other. She is struggling to be the perfect 
daughter-in-law and wife in a traditional Indian household while missing her old life before her 
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marriage. Her mother is extremely traditional and demanding. Although her mother-in-law is 
harassing her to much, she never complaints as she loves her husband. 
 
INNER CALL 
It is most powerful theme of the novel. This theme brings the turning point in lives of all the six ill-
fated characters. During the life and death situations the call center agent finally gets a call that will 
change their lives. God reminds them to listen to their inner call and makes them reflect on what 
they really want to do with their lives. The author represents god as a friendly figure. It is 
thanksgiving night so the call flow is very light. In order to get out of miseries, they decide to take a 
short break and go to a night bar nearby. Coming back from the bar they meet (near) death. Death 
is staring at them when God calls on their cell phone. This God is real cool. He doesn’t ask them to 
be nice, or be polite to elders or pray or some such shit. This God simply asks them what they want 
and then tells them to do what they want. This becomes a turning point in their lives. They survive 
and how they survive! They become more alive after coming face to face with death. The 
conversation with God inspires the group to such an extent that they all plan together to teach their 
boss a lesson, to improve the call center's business and go after what they wanted.  
 
SOCIAL CRITICISM 
This novel has some issues of social criticism. Bhagat has a self-righteous and -important streak 
that undermines much of his possibly valid social criticism. Claims of intellectual superiority hardly 
mask the pathetic inferiority complex they all seem to suffer from. At Connections they're taught:  
 
The brain and IQ of a thirty-five-year-old American is the same as the brain of a ten-year-old Indian. 
This will help you understand your clients. You need to be as patient with them as you are when 
dealing with a child. Americans are stupid, just accept it. Most of the social criticism comes out from 
Vroom. He is extremely dissatisfied with his Indian life. He believes that Americans are smarter, not 
because they are better people but because their country is rich and ours is poor. Thai is the only 
damn reason. Because the losers who have run our country for the last fifty years couldn’t do better 
than make India one of the poorest countries on earth. (p. 123) 
 
DEMEANING AND UNPRODUCTIVE 
This theme dominates the entire novel. Because of demeaning and unproductive situations, all six 
characters find their lives worthless at the call center. Bhagat takes a dim view of the back office 
work, his cardboard characters do not harbour much ambition in life either - one gives in to sexual 
exploitation to become a fashion model, another gives in to her mother's insistence that she marries 
a software engineer in the United States. Vroom says that we are sacrificing an entire generation to 
service their call center. “a call center job is not any better than a sweat shop. Is this the best our 
young people can do”, (p. 208) he says defending the theme in which the character find their work 
demeaning and unproducative. Bhagat insists that these job waste the full potential of bright young 
people who take them up out of financial compulsion.  
 
A BAD BOSS 
Bhagat very skillfuly depicts the character of Bakshi keeping in mind the actual situations in the 
private sectors where bad bosses suck the blood out of our country’s most productive generation. 
A big problem at work is the bad and incompetent boss. Here in this novel, Bakshi is shown to be a 
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bad person. He tries to show off his superiority and his management skills by using lot of 
management jargon. He is the person who demotivates them. Vroom refers him as an evil boss 
pointing out his theory of boss. “there are four kinds of bosses in this world based on two 
dimensions: a) how smart or stupid they are, and b) whether they are goog or evil. Only with 
extreme goog luck do you get a boss who is smart and a goog human being. However, Bakshi is the 
most dangerous but common category. He is stupid, as we all know. But more than that- he is evil”. 
(p. 153) 
  
CONCLUSION 
 To conclude, it can be said that One Night @ Call Center is a novel which covers almost all the 
themes. It portrays the struggles of six call center employees in Delhi and the one special night that 
changed their lives. People can relate to the characters. Chetan Bhagat presents a clear stream of 
change among the young India's generation and paints a vivid picture of modern working life from 
the perspective of a call center employee.  
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ABSTRACT 
This study evaluates the efficiency of nine Agricultural Produce Market Committees (APMCs) in 
Gujarat over a five-year period using an integrated Principal Component Analysis (PCA) and Data 
Envelopment Analysis (DEA) framework to overcome the limitations of traditional, fragmented 
assessments. By analysing 22 financial and operational ratios, PCA identified three core efficiency 
dimensions: operational profitability, asset utilization, and expense control. Subsequently, an 
input-oriented DEA model revealed that four APMCs (Unjha, Rajkot, Surat, and Gondal) achieved 
optimal technical efficiency. Comparing the PCA and DEA rankings demonstrated that strong 
multidimensional performance does not guarantee technical efficiency. Ultimately, this combined 
methodology provides actionable, data-driven diagnostics to help policymakers modernize 
agricultural markets and improve resource management. 
KEY WORDS: PRINCIPAL COMPONENT ANALYSIS, DATA ENVELOPMENT ANALYSIS, APMCS, FINANCIAL 
PERFORMANCE 
 
1. INTRODUCTION 
Agricultural Produce Market Committees (APMCs) are integral to the structured functioning of 
agricultural markets, providing regulated environments that facilitate the efficient trade of farm 
produce. These entities are tasked with ensuring transparency, market access, and infrastructure 
provision, which collectively influence the economic welfare of farmers and the broader agri-food 
supply chain. However, APMCs often confront multifaceted operational challenges that limit their 
efficiency, including outdated management practices, asset underutilization, and financial 
inefficiencies. Traditional evaluation methods tend to isolate specific performance indicators, 
neglecting the interdependence of operational, financial, and asset management dimensions. This 
fragmented approach undermines holistic insights necessary for substantial policy or managerial 
interventions. 
 
This study pioneers a comprehensive analytical framework combining Principal Component 
Analysis (PCA) and Data Envelopment Analysis (DEA) to holistically benchmark APMC efficiency. 
PCA condenses complex, multidimensional data into principal factors elucidating core efficiency 
dimensions, while DEA measures technical efficiency by comparing input-output relationships. The 
integration of these methods delivers a nuanced, multidimensional perspective on APMC 
performance, advancing both theoretical understanding and practical governance. The ensuing 
chapters delineate a rigorous examination of APMC efficiency, present empirical findings, and 
propose targeted recommendations aimed at enhancing the operational competitiveness and 
sustainability of agricultural markets. 
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2. LITERATURE REVIEW 
(Tiwari & Tripathi, 2020) conducted extensive research that underscores the importance of 
comprehensive efficiency evaluation frameworks for Agricultural Produce Market Committees 
(APMCs), which are vital to structured agricultural marketing. Traditional analyses often focus on 
isolated financial or operational metrics, which insufficiently capture the multidimensional 
performance of APMCs. Consequently, more sophisticated multivariate and efficiency analysis 
methods are increasingly employed. 
Principal Component Analysis (PCA) is widely used in agricultural research to reduce complex data 
dimensionality and isolate key latent efficiency factors, capturing critical operational, financial, and 
asset management components (Singh & Singh, 2020; Muziri et al., 2020). PCA’s application 
extends beyond agriculture, serving as a fundamental tool in exploring performance drivers in 
diverse contexts. 
Complementing PCA, Data Envelopment Analysis (DEA) provides a non-parametric benchmarking 
method, evaluating technical efficiency based on input-output comparisons across agricultural 
units. DEA's efficacy in assessing farming systems, logistics efficiency, and market operations is well 
documented globally (Yougbaré, 2021; Zhang & Chen, 2022), offering actionable insights for 
performance improvement. 
Integrated PCA-DEA models have been proposed and validated to holistically analyze agricultural 
efficiency. (Oukil and Zekri, 2021) used a two-stage approach combining DEA’s efficiency scores 
with PCA’s dimensional reduction to reveal deeper performance patterns. Similarly, (Kumar et al. 
2024) demonstrated that such integrative frameworks yield superior benchmarking results by 
accommodating both technical and strategic dimensions. 
 
3. RESEARCH METHODOLOGY 
Despite their critical role in agricultural marketing, APMCs face challenges in benchmarking and 
improving operational efficiency due to the complexity of their multifaceted activities and diverse 
performance metrics. Existing evaluations often lack a systematic, data-driven approach that 
accounts for multiple dimensions of efficiency. 
3.1 Research Gap 
The current literature on APMC performance often relies on univariate or simple multivariate 
analyses that are limited in their ability to capture the multifaceted nature of market efficiency. 
Many existing studies either focus narrowly on financial outcomes or overlook the 
multidimensional impact of operational, asset, and management practices, resulting in incomplete 
or potentially biased efficiency assessments. Consequently, there is a critical need for research that 
employs integrated, data-driven methodologies such as principal component analysis and data 
envelopment analysis to holistically evaluate and compare the efficiency of APMCs across multiple 
dimensions. 
3.2 Research Objectives: 
To apply principal component analysis (PCA) for reducing dimensionality and extracting key 
efficiency factors among APMCs. 
To calculate and interpret both individual and composite efficiency scores for APMCs based on PCA. 
To assess and benchmark APMC performance using data envelopment analysis (DEA). 
To compare and integrate PCA-derived rankings with DEA efficiency scores, providing actionable 
insights for operational improvement. 
3.3 Research Design 
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This study adopts a quantitative, comparative research design focused on the performance 
assessment of Agricultural Produce Market Committees (APMCs) using multivariate statistical 
techniques.The approach integrates Principal Component Analysis (PCA) for dimensionality 
reduction and Data Envelopment Analysis (DEA) for efficiency benchmarking. 
Primary/secondary data were collected for 9 APMCs over a five-year period, with 22 financial and 
operational ratios compiled from official records and market reports.Only the most recent or 
aggregate values representing each APMC were selected for the final analysis to maintain 
comparability. 
3.4 Variable Selection and Preprocessing 
All variables were screened and transformed to ensure positive values, as required for DEA model 
validity. For DEA analysis, suitable few inputs and outputs were selected. 
PCA was conducted using Jamovi to identify latent constructs underlying the set of ratios, reduce 
dimensionality, and guide the selection of relevant variables for DEA. The number of components 
retained was based on eigenvalues, scree plot analysis, and cumulative variance explained 
threshold. 
DEA was run using the Benchmarking package in R, employing input-oriented (CRS) models to 
estimate technical efficiency scores for each APMC. DEA was employed as a non-parametric frontier 
analysis technique to evaluate the relative technical efficiency of APMCs by benchmarking the best 
performers. The input-oriented DEA model considered Operational expenditure and Wages and 
Salary as Inputs while Net profit Ratio was considered as output. 
DEA computed efficiency scores between 0 and 1, with scores of 1 indicating optimal resource 
utilization relative to peers. This quantitative framework allows identification of inefficiencies and 
potential improvements. 
 
4. PRINCIPAL COMPONENT ANALYSIS: COMPONENT EXTRACTION 
The data met all assumptions for PCA, including linear relationships between variables, adequate 
sampling size verified by the Kaiser-Meyer-Olkin (KMO) measure, significant correlations among 
variables confirmed by Bartlett’s test of sphericity, and absence of significant outliers, ensuring 
valid and reliable PCA results. 
 
Principal Component Analysis (PCA) was performed on the operational, financial, and asset-related 
metrics for nine Agricultural Produce Market Committees (APMCs) to identify key efficiency 
dimensions. The PCA initially yielded seven principal components with eigenvalues greater than 
one, jointly explaining 98.9% of the total variance in the dataset. Notably, the first three 
components alone accounted for 65.4% of the variance, highlighting their significance in capturing 
the complex structure of APMC performance. 
Scree Plot 
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The results are visually supported by the scree plot, which displays a distinct elbow after the third 
component, indicating a marked reduction in the incremental value of additional components. This 
visual evidence, alongside the commonly adopted Kaiser criterion, justifies the retention and 
interpretation of the top three principal components while streamlining subsequent benchmarking 
and analysis. 
4.1 Component Extraction and Loadings 
Initial PCA revealed seven principal components with eigenvalues greater than one, collectively 
explaining 98.9% of the data variance. The first three components alone accounted for 65.4% of 
overall variation, validating their central role in performance assessment and subsequent ranking. 
A scree plot of eigenvalues (see Results, Chart 1) demonstrates a pronounced drop after PC3, 
confirming the appropriateness of focusing on these dimensions. 
Analysis of component loadings highlighted the nuanced drivers of efficiency: 
PC1 (Operational Efficiency and Profitability Balance): Dominated by strong positive relationships 
with Repair & Maintenance (RM), Security Expenses (SEC), and Operating Profit Ratio (OPR). These 
suggest that well-maintained infrastructure and security investments are linked with superior 
operational outcomes. Notably, negative loadings for Net Profit Ratio (NPR) and Market Fees to 
Total Income (MFTI) signal an underlying trade-off; APMCs prioritizing profitability may do so at 
the expense of operational robustness. 
PC2 (Asset Utilization and Turnover Efficiency): Key positive loading on LFTI and negative loading 
on Depreciation Expenses (DEP) indicate this component captures efficiency in asset management. 
Higher scores represent effective mobilization and renewal of assets with minimized depreciation 
burden. 
PC3 (Income Concentration and Expense Control): This component reflects the balance between 
total income, general expenses, and operating expenses, with positive loadings associated with 
income generation and negative loadings reflecting expense control. High scores denote strong 
revenue streams balancing cost containment efforts. 
An aggregated table of variable loadings across all components is provided in the Appendix for 
reference. 
Baroda: Exhibits a very high score on PC1 (Operational Efficiency and Profitability), indicating 
excellent infrastructure investment, maintenance, and robust operational management. However, 
its negative PC3 score suggests a need to improve cost control and income diversification, and its 
moderate PC2 implies average asset management. 
Gondal: Stands out with the highest PC2 (Asset Utilization) score and a strong PC3, highlighting 
superior practices in asset renewal and depreciation control, as well as effective expense 
management and income concentration. Its negative PC1 points to some trade-offs in operational 
investments or profitability. 
Unjha: Achieves strong performance in both PC2 and PC3, signifying successful asset turnover and 
expense control strategies. Slightly negative PC1 may reflect a conservative approach to 
operational spending or infrastructure. 
Surat: Ranks high in PC1 but low in PC2 and PC3, indicating that operational efficiency is high, likely 
from heavy investment in infrastructure, but asset utilization and cost discipline need 
strengthening. 
Halvad: Scores well in PC2 and PC3, reflecting effective asset and expense management despite 
lagging in operational aspects (PC1). May benefit from more focused infrastructure spending. 
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Deesa: Presents nearly balanced, near-average scores on all components, resulting in a mid-level 
composite ranking. This suggests steadiness but no particular strength or outstanding weakness. 
Ahmedabad: Shows positive asset management (PC2) but weakness in operational and profitability 
areas (PC1) and especially income/cost control (very negative PC3), highlighting a need for a 
broad-based managerial overhaul. 
Rajkot: Slightly below average across all principal components, and needs improvement in 
operational, asset, and cost control areas to compete with the top performers. 
Tharad: Scores most poorly overall, with notably negative values, signalling systemic issues in 
operational efficiency, asset utilization, and income/expense management. Immediate reforms are 
required across all functions. 
4.2 Data Envelopment Analysis Results 
Data Envelopment Analysis (DEA) was performed to evaluate the technical efficiency of nine 
APMCs, using operational expenditure (OPEX) and warehouse space (WS) as inputs, and net profit 
ratio (NPR) along with operating profit ratio (OPR) as outputs. This input-oriented DEA model 
estimated the relative efficiency of each APMC in converting operational resources into profitable 
outcomes. 
The resulting efficiency scores range from 0 to 1, where a score of 1 indicates that the APMC lies on 
the efficient frontier and is considered technically efficient relative to its peers. Scores below 1 
indicate relative inefficiency and represent the proportion by which inputs can be proportionally 
reduced while maintaining the current output levels. 
The calculated DEA efficiency scores for the APMCs are as follows: 
Ahmedabad: 0.789 
Unjha: 1.000 (efficient) 
Baroda: 0.281 
Rajkot: 1.000 (efficient) 
Halvad: 0.787 
Deesa: 0.384 
Tharad: 0.844 
Surat: 1.000 (efficient) 
Gondal: 1.000 (efficient) 
From these scores, four APMCs (Unjha, Rajkot, Surat, and Gondal) emerge as benchmarks with 
efficiency scores of 1, indicating optimal utilization of inputs to achieve output performance. 
Conversely, Baroda and Deesa exhibit the lowest efficiency scores, at approximately 0.28 and 0.38 
respectively, signalling significant room for improvement in resource utilization. 
These inefficiencies may be caused by excessive operational expenses or inefficient use of 
warehouse space without corresponding profitability gains. The findings suggest that Baroda and 
Deesa could potentially reduce their inputs by over 60% and 50%, respectively, while maintaining 
current output levels if they operate like their efficient counterparts. 
DEA analysis thus provides practical benchmarks and enables underperforming APMCs to identify 
peer units as role models in operational efficiency. Managers in inefficient markets are directed to 
optimize key inputs such as overhead costs and warehouse management to improve profitability. 

Table of the comparison 

APMC 
PCA 
Rank 

DEA 
Efficiency 
Score 

DEA 
Rank 

Recommendation 
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Baroda 1 0.281 8 

Leverage strong multidimensional strengths but 
urgently optimize resource allocation processes 
and remove operational inefficiencies. Focused cost 
management interventions are necessary. 

Gondal 2 1.000 1 

Maintain balanced, high performance; share best 
practices in asset utilization and expense 
management with peers. Continuous monitoring 
will help sustain efficiency. 

Unjha 3 1.000 1 

Capitalize on both multidimensional and technical 
efficiency leadership. Expand successful practices 
in asset renewal and expense control to further 
improve competitiveness. 

Surat 4 1.000 1 
Sustain high technical efficiency and seek to 
broaden operational and financial dimensions (e.g., 
diversify income streams or strategic investments). 

Halvad 5 0.787 6 

Asset and cost management are strengths, but 
improvement in technical efficiency and 
infrastructure investment could significantly boost 
performance. 

Deesa 6 0.384 7 

Moderate performance signals a need for 
comprehensive review and incremental 
improvement across all efficiency dimensions. 
Begin with streamlined operational practices. 

Ahmd. 7 0.789 5 
Asset turnover is good but operational and cost 
control shortfalls persist. Emphasize targeted 
training, audit, and financial control reviews. 

Rajkot 8 1.000 1 

High technical efficiency but weaker 
multidimensional performance indicates an 
opportunity to invest in broader areas such as 
marketing, service innovation, or financial 
planning. 

Tharad 9 0.844 4 
Low ranking in multiple dimensions; requires 
holistic reforms, improved asset management, 
operational redesign, and strict financial oversight. 

 
Chart 
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The scatter plot compares the PCA ranks (X-axis) against DEA ranks (Y-axis) for the nine APMCs. 
The diagonal dashed line represents perfect agreement between the two ranking methods, where 
points lying exactly on this line indicate identical PCA and DEA ranks. 
Interpretation: 
APMCs close to the diagonal line (e.g., Gondal, Unjha, Surat) demonstrate strong concordance 
between their multidimensional performance (captured by PCA) and technical efficiency (captured 
by DEA), suggesting well-balanced operational and resource utilization efficiency. 
Points significantly above or below the diagonal, such as Baroda and Rajkot, indicate notable 
discrepancies between PCA and DEA rankings. For example, Baroda ranks highest in PCA but much 
lower in DEA, implying that it performs well across multiple efficiency dimensions but has room 
for improving operational resource use. 
Rajkot scores high technically (DEA rank 1) but has a relatively lower PCA rank, pointing to the 
need for improvement in broader performance factors, like financial or asset management. 
Points broadly scattered from the diagonal reflect where PCA and DEA provide complementary 
insights, highlighting differing facets of APMC efficiency. 
 
5. CONCLUSION 
The primary research question addressed by this study was: How efficient are Agricultural Produce 
Market Committees (APMCs) across multidimensional operational, financial, and asset 
management factors? Using a dual-analytical framework combining Principal Component Analysis 
(PCA) and Data Envelopment Analysis (DEA), the study aimed to comprehensively benchmark and 
evaluate the relative efficiencies of selected APMCs. 
 
The main findings revealed significant disparities among the APMCs. PCA distillation highlighted 
key efficiency components, with operational efficiency, asset utilization, and income-expense 
management emerging as critical dimensions. DEA identified four APMCs (Unjha, Rajkot, Surat, and 
Gondal) operating on the efficiency frontier, exemplifying optimal input-output conversion, while 
Baroda and Deesa showed substantial inefficiencies requiring targeted improvements. The 
comparative analysis underscored that while some APMCs excelled in multidimensional 
performance, they lagged in technical efficiency, signalling the necessity for balanced operational 
and resource management reforms. 
 
These findings collectively offer nuanced insights to policymakers and administrators, emphasizing 
the need for customized strategies aimed at enhancing both operational robustness and technical 
performance. The integrated PCA-DEA methodology demonstrated its strength in delivering 
actionable, data-driven diagnostics tailored for agricultural market modernization and sustainable 
growth. 
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY(HNGU),PATAN JOITIBA 

COLLEGE OF NURSING, BHANDU–384120 
ABSTRACT 
Background: 
The 21st century continues  to use technological advances that are of communication, socialization 
and  private Versus public information. The popularity of Social networking Sites increased rapidly 
in the last decade. The social networking such as Whatsapp, twitter, Facebook etc has become craze 
for everyone now a days. the negative effects of these social networking sites overweigh the 
positive ones. 
Aim: 
The research aim to assess the knowledge regarding  use of social networking and it’s  impact on 
students in college of Mehsana. 
Methodology: 
A DESCRIPTIVE RESEARCH DESIGN was used. The study was conducted among 100 college 
students in Mehsana and using purposive sampling technique. A pilot study (n=10) was carried out 
to test Validity and of the tool. data were collected using a SELF STRUCTURED QUESTIONNAIRE. 
Conclusion: 
The study concludes that although most students good knowledge, social networking use had 
moderate  to negative effect on the students. 
KEY WORDS:- KNOWLEDGE, EXCESSIVE, SOCIAL NETWORKING SITE, EFFECT, STUDENTS. 
 
INTRODUCTION: 
Social media are considered as the technologies which are used for the interaction purpose and do 
socialization and  private Versus public information. the negative effects of these social networking 
sites overweigh the positive ones. 
 
STATEMENT OF THE PROBLEM: 
“A DESCRIPTIVE  STUDY TO ASSESS THE LEVEL OF KNOWLEDGE REGARDING THE EXCESSIVE 
USE OF SOCIAL NETWORKING AND ITS EFFECT ON THE STUDENTS OF SELECTED COLLEGES 
OG MEHSANA. MEHSANA CITY.” 
 
OBJECTIVES OF THE STUDY: 
To Assess The Level Of Knowledge Regarding Use Of Social Networking And Its Effects On The 
Students. 
 
To Determine The Association Between The Knowledge Score With Their Demographic Variables. 
 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  30 
 

METHODOLOGY: 
A Descriptive Research Design was used. The study was conducted among 100 Students  in 

Mehsana and  using Purposive Sampling. A pilot study (n = 10) was carried out to test validity and 

reliability of the tool. Data were collected using a Self Structured Questionnaire. The collected 

data were analyzed using descriptive and inferential statistics. Results were presented in the form 

of Tables And Graphs For Clarity. 

SECTION–A 
ANALYSIS AND INTERPRETETION OF THE DEMOGRAPHIC VANIEBLES OF THE SAMPLE. 
FREQUENCY AND PERCENTAGE WISE DISTRIBUTION OF SAMPLE BASED ON DEMOGRAPHIE 
VARIABLE 
N=100 
 
 
SR NO 

DEMOGRAPHIC VARIABLE  
FREQUENCY 

 
PERCENTAGE 

 
 
1 

Age (Year)  - 
17-18  
19-20  
21-22 
23-24 
 

 
12 
25 
36 
27 
 

 
12 
25 
36 
27 

 
 
2 

Semester Of Education - 
1 - 2 
3 - 4  
5 – 6 
7 - 8 

 
12 
25 
36 
27 

 
12 
25 
36 
27 

 
 
3 

Long use of social networking - 
< 2 years 
3 years 
4 years 
> 5 years 
 

 
22 
36 
27 
15 
 

 
22 
36 
27 
15 
 

 
 
4 

Site used more - 
Facebook 
Whatsapp 
Hike 
Instagram 

 
30 
35 
12 
23 

 
30 
35 
12 
23 
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5 

Time when social networking is 
used more - 
College time 
Free time 
Every time 
Sleep time 

 
 
34 
15 
13 
38 

 
 
34 
15 
13 
38 

 
Table showed the distribution of samples according to age group, the data showed that out of 100 
samples (100%), 12(12%) samples belongs to the age group of 17-18 years, 25(25%) samples 
belongs to age group 19-20,36(36%) of samples belongs to age group 21-22,27(27%) of samples 
belongs to age group 23-24. As regard to the semester of education 12(12%) belongs to semester 
1-2, 25(25%) of samples belongs to semester 3-4, 36(36%) of samples belongs to semester 5-6, 
27(27%) of samples belongs to semester 7-8.As regard to long use of social networking 22(22%) 
of samples use social networking < 2 years, 36(36%) of samples use social networking from 3 years, 
27(27%) of samples use social networking from 4 years, 15(15%) of samples use social networking 
from ≥ 5 years. As regard to the most used site 30(30%) of samples uses Facebook, 35(35%) of 
samples uses whatsapp, 12(12%) of samples uses hike, 23(23%) of samples uses instagram. As 
regard to the used area of social networking 34(34%) of samples uses social networking at college 
time, 15(15%) of samples uses social networking at free time, 13(13%) of samples uses social 
networking at every time, 38(38%) of samples used social networking at sleep time. 
SECTION–B 
FREQUENCY AND PERCENTAGE DISTRIBUTION OF SAMPLE ACCORDING TO SIDE EFFECTS OF 
EXCESSIVE USE OF SOCIAL NETWORKING AMONG COLLEGE STUDENTS IN MEHSANA. 
n=100 
 
KNOWLEDGE OF SOCIAL 
NETWORKING 

FREQUENCY PERCENTAGE 
(%) 

GOOD 15 15 

AVERAGE 68 68 

POOR 17 17 

Table  indicates distribution of frequency and percentage of sample into average, good and 

excellent categories according to the side effects of social networking. Out of 100 samples average 

15 (15%) samples, 68 (68%) samples were having good and 17 (17%) samples had excellent 

knowledge. 

SECTION – C 

ANALYSIS AND INTERPRETATION OF THE DATA REALTED TO EXCESSIVE USE OF SOCIAL 

NETWORKING AND SELECTED DEMOGRAPHIC VARIABLES. 
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ASSOCIATION BETWEEN THE EXCESSIVE USE OF SOCIAL NETWORKING AND SELECTED 
DEMOGRAPHIC VARIABLE. 
                                                                                   (N=200) 

 

 
 

 

 

 
 

Demographic variables Frequency DF  

X2 

Calculated 
value 

 

 
t 
value 

Result 

 
1.Age (years) 
 
 
 

17 - 18 12  
 
6 

 
 
64.38 

 
 
12.59 

 
 
Significant 

19 - 20 25 

21 - 22 36 

23 - 24 27 

 
 
2. Semester of 
education 

1 - 2 12  
 
    8 

 
 
12.31 

 
 
12.59 

 
 
Non -Significant

3 - 4 25 

5 - 6 36 

7 - 8 27 

 
3. Long use of social 
networking 
 
 
 

< 2 year 22  
 
 
6 

 
 
 
25.09 

 
 
 
12.59 

 
 
Significant 

3 year 36 

4 year 27 

> 5 years 
 

15 

 
4.Site used more  
 

Facebook 30  
 
 
6 

 
 
 
39.50 

 
 
 
12.59 

 
 
Significant 

Whatsapp 35 

Hike 12 

Instagram           23 

 
5.Time when social 
networking is used 
more 
 

College time 34  
 
 
6 

 
 
 
13.76 

 
 
 
12.59 

 
 
Significant 

Free time 15 

Every time 13 

Sleep time           38 
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OVERALLSTATISTICALSUMMARY(ForAbstract) 
Sample size: 100 Students of college 
The present study was conducted among 100 Students of college, For assess the level of 
knowledge and it’s effect on college students of mehsana. 
Table shows the association of the excessive use of social networking with demographic variables 
of sample such as age, semester of education, long use of social networking, sites used more, and 
time of usage. 
For age group with the excessive use of social networking, calculated value of chi-square (x ^ 2) 
64.38 was more than 12.59, the table value of chi-square (x ^ 2) at the 6 degree of freedom and 0.05 
level of significance. Therefore, age has significance association with the excessive use of social 
networking. 
Regarding a semester of education with the excessive use of social networking calculated value of 
chi-square (z ^ 2) 12.31 was less than 12.59, the table value of chi-square (x ^ 2) at the 6 degree of 
freedom and 0.05 level of significance. Therefore, semester of education has non-significance 
association with the excessive use of social networking. 
Regarding long use of social networking with the excessive use of social networking calculated 
value of chi-square (x ^ 2) 25.09 was more than 12.59, the table value of chi-square (x ^ 2) at the 6 
degree of freedom and 0.05 level of significance Therefore, long use of social networking has 
significance association with the excessive use of social networking. 
Regarding site used more with the excessive use of social networking calculated value of chi-square 
(x ^ 2) 39.50 was more than 12.59, the table value of chi-square (x ^ 2) at the 6 degree of freedom 
and 0.05 level of significance. Therefore, site used more has significance association with the 
excessive use of social networking. 
Regarding time when social networking used more with the excessive use of social networking 
calculated value of chi-square (x ^ 2) 13.79 was more than 12.59, the table Value of chi-square (x ^ 
2) at the 6 degree of freedom and 0.05 level of significance. Therefore, time when social networking 
used more has significance association with the excessive use of social networking. 
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ABSTRACT 
Traditional economic theory assumes that individuals make rational, utility-maximizing decisions 
when purchasing insurance by carefully evaluating risks, costs, and expected benefits. However, 
persistent gaps in health insurance decisions suggest that real-world decision-making deviates 
systematically from these assumptions. This paper, titled “Beyond Rational Choice: A Behavioral 
Synthesis of Health Insurance Decisions,” presents a comprehensive and integrative literature 
review that re-examines health insurance decisions through the lens of behavioral economics. 
 
The study synthesizes interdisciplinary evidence to identify key behavioral factors that hinder 
optimal insurance uptake. These include ambiguity aversion, availability bias, choice deferral, 
choice overload, debt aversion, decision fatigue, endowment effect, framing effect, hassle costs, 
herding behaviour, heuristics, inattention, information frictions, information overload, limited 
attention, loss aversion, optimism bias, pessimism bias, present bias, projection bias, regret 
avoidance, status quo bias, sunk cost fallacy, waste aversion, and several other biases.  
 
The findings have significant implications for policymakers, insurers, and researchers. By 
acknowledging the limits of rational choice models, stakeholders can design more effective 
interventions, including simplified insurance products, behaviorally informed communication 
strategies, social influence mechanisms, standardization, cost calculators, smart defaults, and 
targeted literacy programs. Incorporating behavioral insights into policy design can play a crucial 
role in improving insurance participation and strengthening financial protection against health-
related risks. 
KEYWORDS: HEALTH INSURANCE DECISIONS, BEHAVIORAL ECONOMICS, BIASES 
 
INTRODUCTION 
Why do individuals fail to adopt health insurance even when it is clearly in their financial interest 
to do so? This question reflects a persistent paradox at the intersection of healthcare and financial 
decision-making. Rising medical costs, increasing uncertainty of health risks, and the potential for 
catastrophic expenditures should, in principle, motivate individuals to secure financial protection 
through insurance. Yet, in reality, health insurance penetration remains consistently lower than 
expected across diverse populations. 
 
Traditional economic theory attributes insurance decisions to rational evaluation of risk and 
return. Within this framework, individuals are assumed to objectively assess probabilities, 
compare expected costs and benefits, and choose options that maximize their utility. Accordingly, 
those exposed to greater health risks or financial vulnerability should demonstrate a higher 
propensity to purchase insurance. However, empirical observations repeatedly contradict this 
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assumption. Individuals often delay, avoid, or inadequately invest in health insurance, even when 
they possess the necessary resources and access. 
 
This divergence between theoretical prediction and observed behavior suggests that factors 
beyond rational calculation play a significant role in shaping insurance decisions. Increasingly, 
researchers have turned to behavioral economics to explain these inconsistencies. Rather than 
assuming perfect rationality, behavioral perspectives recognize that decision-making is influenced 
by cognitive limitations, emotional responses, and psychological tendencies that systematically 
deviate from optimal choice. 
 
In the context of health insurance, these deviations are particularly pronounced. Insurance 
decisions involve uncertainty, delayed benefits, abstract probabilities, and complex product 
structures, all of which create a cognitively demanding environment. As a result, individuals may 
struggle to process information effectively, leading to hesitation, simplification, or complete 
avoidance of decision-making. 
 
To better understand this phenomenon, this study adopts the lens of behavioral frictions, a term 
used to describe the cognitive and emotional barriers that interfere with optimal decision-making. 
These frictions help explain why individuals fail to act in accordance with rational models, even 
when the benefits of insurance are evident. Rather than viewing non-adoption as a result of lack of 
awareness or affordability alone, this perspective emphasizes the role of how individuals perceive, 
interpret, and respond to insurance-related information. 
 
While prior research has identified various behavioral influences on financial decision-making, the 
existing literature on health insurance remains fragmented. Most studies focus on isolated factors 
or demographic determinants, offering limited insight into how multiple behavioral elements 
interact to shape insurance uptake. Furthermore, the role of individual capability in navigating 
complex insurance decisions has not been sufficiently integrated into existing frameworks. 
 
Against this backdrop, the present study aims to provide a comprehensive synthesis of behavioral 
influences on health insurance uptake. By moving beyond traditional rational choice models, the 
paper seeks to develop a more holistic understanding of decision-making that incorporates 
psychological, cognitive, and informational dimensions. 
 
The study contributes to the literature by consolidating diverse behavioral insights offering a more 
integrated and holistic understanding of health insurance uptake. 
 
By reframing health insurance decisions through a behavioral lens, this study aims to bridge the 
gap between theory and practice and offer insights that can inform more effective policy and 
market interventions. 
 
CONCEPTUAL BACKGROUND 
To theoretically ground the discussion, this section outlines the key economic and behavioral 
frameworks that underpin decision-making in the context of health insurance. 
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Traditional analysis of insurance behavior is rooted in Expected Utility Theory, which posits that 
individuals make decisions under uncertainty by maximizing expected outcomes based on 
probabilities and preferences. Within this framework, insurance is viewed as a rational mechanism 
for risk management, where individuals willingly trade a certain cost (premium) for protection 
against uncertain but potentially significant financial losses. The model assumes consistent 
preferences, full information, and the cognitive ability to evaluate complex probabilistic situations. 
However, the assumptions underlying expected utility theory have been widely challenged. 
Empirical research indicates that individuals often lack the ability or willingness to process 
probabilistic information accurately, particularly in complex domains such as insurance. This has 
led to the development of Behavioral Economics, which integrates insights from psychology to 
better explain actual decision-making behavior. 
 
A central concept within behavioral economics is Bounded Rationality, which suggests that 
individuals operate under cognitive constraints that limit their ability to make fully informed and 
optimized decisions. Instead of exhaustive analysis, individuals rely on heuristics - simple rules of 
thumb, that facilitate decision-making but may also introduce systematic errors. 
 
One of the most influential theoretical contributions in this domain is Prospect Theory, which 
explains how individuals evaluate outcomes relative to a reference point rather than in absolute 
terms. A key implication of this theory is that individuals exhibit asymmetric sensitivity to gains 
and losses, placing greater weight on potential losses than gains. This insight provides a theoretical 
basis for understanding resistance toward financial commitments associated with insurance. 
 
Another important framework relates to time inconsistency, where individuals display 
preferences that change over time, often favoring immediate outcomes over future benefits. This 
temporal distortion affects decisions involving delayed rewards, such as insurance coverage, which 
provides protection against uncertain future events. 
 
Decision-making is further influenced by information processing limitations, particularly in 
environments characterized by complexity and uncertainty. Health insurance products typically 
involve multiple attributes, varying coverage conditions, and technical terminology, all of which 
increase cognitive burden. Under such conditions, individuals may simplify choices, postpone 
decisions, or avoid engagement altogether. 
 
Within this theoretical landscape, the concept of behavioral frictions emerges as an integrative 
construct. Behavioral frictions encompass the various cognitive and psychological barriers that 
disrupt optimal decision-making. Rather than treating individual biases as isolated phenomena, 
this concept captures their combined effect in shaping behavior. 
 
In addition to cognitive biases, individual capability plays a critical role in navigating complex 
financial decisions. This is reflected in the notion of health insurance literacy, which refers to the 
ability to comprehend insurance-related information, evaluate alternatives, and make informed 
choices. Individuals with higher levels of health insurance literacy are better equipped to process 
information and are less reliant on simplifying heuristics, thereby reducing susceptibility to 
behavioral distortions. 
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Thus, the conceptual foundation of this study rests on the interaction between three core elements: 
theoretical models of decision-making, behavioral frictions that distort rationality, and individual 
capability in understanding insurance products. Together, these elements provide a structured 
basis for analyzing deviations from expected utility predictions in the context of health insurance 
uptake. 
 
LITERATURE REVIEW 
The literature on health insurance uptake has evolved from traditional economic explanations 
toward more behaviorally nuanced perspectives. Early studies primarily focused on socio-
economic determinants such as income, education, occupation, and access to healthcare. While 
these factors explain some variation in insurance coverage, they fail to account for persistent gaps 
among individuals with similar economic profiles. Behavioral economics offers an alternative 
explanation by highlighting systematic deviations from rationality. A growing body of literature has 
identified several key behavioral frictions that influence insurance decisions. Research on health 
insurance decisions has moved beyond traditional economic factors and now recognizes that 
individuals do not always act rationally. Instead, their decisions are shaped by a combination of 
psychological biases, limited information, and cognitive constraints (Krishnan S. et al., 2022).  
 
A key starting point in understanding this behavior is the presence of uncertainty and lack of clarity 
in health insurance choices. When individuals face unclear or complex options, they tend to avoid 
uncertainty, a behavior explained by ambiguity aversion (Van Winssen et al., 2016). Rather than 
exploring new plans, they prefer to stay with their existing one. This initial hesitation becomes 
stronger when individuals are not confident in their ability to evaluate alternatives. This avoidance 
of uncertainty gradually turns into a stronger tendency to stick with the current situation, known 
as status quo bias (Samuelson & Zeckhauser, 1988; Sinaiko et al., 2013; Afendulis et al., 2015). 
Over time, this is reinforced by the endowment effect, where individuals develop attachment to 
their current insurance provider, doctors, or hospital networks (Boonen et al., 2011; Keegan et al., 
2019). At this stage, even if better options exist, switching becomes psychologically difficult. This 
resistance is further strengthened by regret avoidance, as individuals fear making a wrong choice 
and later regretting it (Van Winssen et al., 2016). 
 
While some individuals remain stuck in their current plans, others struggle even before making a 
purchase decision. When faced with multiple and complex options, individuals often experience 
choice overload, where too many alternatives increase confusion and mental effort (Hanoch & 
Rice, 2006; Frank & Lamiraud, 2008; Baicker et al., 2012). As a result, instead of making a decision, 
they postpone it, leading to choice deferral (Szrek & Bundorf, 2011). Thus, the decision process 
shifts from active evaluation to avoidance. This difficulty is further intensified by problems in the 
information environment. On one hand, information overload makes it hard to process excessive 
details (Barnes et al., 2012). On the other hand, information frictions limit access to relevant and 
clear information (Kling et al., 2012; Domurat et al., 2019). Together, these issues prevent 
individuals from making informed comparisons, weakening both purchase and switching decisions. 
As individuals struggle with too much or too little information, their attention becomes limited. Due 
to limited attention, they focus only on selected aspects of insurance plans while ignoring others 
(Fels, 2012). At times, they may even forget to act, reflecting inattention (Domurat et al., 2019). In 
such situations, instead of careful analysis, individuals rely on heuristics, or simple mental 
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shortcuts, which often lead to suboptimal choices (Besedes et al., 2012; Kairies-Schwarz et al., 
2017). Continuous exposure to complex decisions and information also leads to decision fatigue, 
where mental exhaustion reduces the ability to evaluate options effectively (Swartz & Graves, 
2014). At this stage, individuals are more likely to either avoid decisions or settle for inferior plans.  
 
Alongside these cognitive constraints, individuals’ perceptions of costs and benefits also shape 
their decisions. Through the framing effect, insurance premiums are often viewed as a certain loss, 
while benefits are seen as uncertain gains, reducing the attractiveness of insurance (Johnson et al., 
1993; Wang & Fischbeck, 2004). This perception is reinforced by present bias, where individuals 
give more importance to immediate costs and ignore future benefits (Schumacher & Kesternich, 
2010). As a result, even when insurance is beneficial in the long run, individuals hesitate to 
purchase it. This hesitation is further amplified by optimism bias, where individuals believe that 
negative health events are unlikely to happen to them (Baker & Siegelman, 2010; Kaneva et al., 
2019). Similarly, projection bias leads individuals to assume that their current health condition 
will continue in the future, reducing the perceived need for insurance (Chang et al., 2018). Together, 
these biases lower the perceived risk and weaken the motivation to insure. 
  
Financial preferences also play a role in shaping decisions. Due to debt aversion, individuals prefer 
paying fixed premiums in advance rather than choosing plans with deductibles, even if the latter 
may be more beneficial (Van Winssen et al., 2016). At the same time, small practical barriers, known 
as hassle costs, such as paperwork and effort, further discourage individuals from completing the 
purchase process (Baicker et al., 2012; Handel & Kolstad, 2015)). 
 
RESEARCH GAPS 
The review of existing literature reveals several critical gaps that justify further research. 
The majority of studies examine behavioral biases in isolation, without considering their 
combined effects. In reality, individuals are influenced by multiple biases simultaneously, which 
may reinforce or counteract each other. The absence of integrative models limits the explanatory 
power of existing research. 
 
There is a lack of emphasis on behavioral frictions as a collective construct. While individual 
biases such as choice overload or present bias are well-documented, the concept of behavioral 
frictions provides a more holistic understanding of decision barriers. 
 
The literature lacks context-sensitive frameworks, particularly in emerging and complex 
insurance markets. Factors such as product complexity, institutional trust, and socio-cultural 
influences are not adequately integrated into existing models. 
 
Finally, there is a scarcity of conceptual synthesis studies that bring together behavioral insights 
into a unified framework. Most research remains empirical and fragmented, creating a need for 
theoretically grounded models that can guide future empirical work. 
 
CONCLUSION 
This study re-examines health insurance decisions through the lens of behavioral economics, 
moving beyond traditional rational choice models. The findings highlight that insurance decisions 
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are not purely economic but are significantly influenced by cognitive biases, emotional responses, 
and informational constraints. 
 
Behavioral frictions such as present bias, optimism bias, and choice overload systematically distort 
decision-making, leading to delayed or suboptimal insurance uptake. These insights challenge the 
assumptions of classical economic theory and emphasize the need for behaviorally informed 
approaches. 
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ABSTRACT: 
Digital transformation has become a powerful force changing the way commerce operates in the 
21st century. The use of advanced technologies such as Artificial Intelligence (AI), Big Data 
analytics, Cloud Computing, Blockchain, and the Internet of Things (IoT) has significantly 
transformed traditional business models, daily operations, and how companies interact with 
customers. 
 
This paper examines the impact of digital transformation on commerce by focusing on its 
opportunities, challenges, and future possibilities. It is based on a conceptual and analytical study 
using secondary data from research articles, government reports, and industry sources. To make 
the study more relevant, Indian examples such as Flipkart, Reliance Jio, and the National Payments 
Corporation of India (UPI) are included for practical understanding. 
 
The study finds that digital transformation improves efficiency, encourages innovation, and 
supports financial inclusion. However, it also highlights key challenges like cybersecurity risks, high 
costs of implementation, complex regulations, and the digital divide. The paper concludes that a 
well-planned, inclusive, and policy-driven approach is necessary to fully benefit from digital 
transformation and achieve sustainable economic growth. 
KEYWORDS: DIGITAL TRANSFORMATION, E-COMMERCE, FINTECH, ARTIFICIAL INTELLIGENCE, UPI, INDIAN 
ECONOMY 
 
INTRODUCTION: 
The global economy is changing rapidly due to fast technological advancements. Digital 
transformation, which means using digital technologies in all areas of business, has changed how 
organizations create, deliver, and capture value. In commerce, this shift has improved traditional 
business practices by enabling automation, increasing efficiency, and strengthening customer 
engagement. 
 
The growth of e-commerce platforms, mobile apps, and digital payment systems has changed the 
way businesses compete worldwide. Today’s consumers expect convenience, speed, and 
personalized experiences, which has pushed companies to adopt digital solutions. Businesses now 
depend more on data analytics and artificial intelligence to understand customer behaviour and 
make better decisions. 
 
India is a strong example of digital transformation in a developing country. Government initiatives 
like Digital India, better broadband connectivity, and rising smartphone usage have increased 
digital adoption across sectors. The introduction of affordable internet services by Reliance Jio has 
further reduced data costs, making digital services accessible to a large population. 
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However, digital transformation also comes with challenges. Problems such as cybersecurity risks, 
poor digital infrastructure in rural areas, resistance to change within organizations, and unclear 
regulations act as major barriers. Therefore, it is important to study both the opportunities and 
challenges of digital transformation in commerce. 
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OBJECTIVES OF THE STUDY: 
To analyse the concept and significance of digital transformation in commerce.  
To identify key technologies driving digital transformation.  
To evaluate opportunities created by digitalization in business.  
To examine challenges faced by organizations in adopting digital technologies.  
To assess Indian case studies and suggest future strategies for sustainable growth.  
 
RESEARCH METHODOLOGY: 
This study is conceptual and analytical and is based on secondary data. The information has been 
collected from sources such as research journals, books, government publications, and industry 
reports. A qualitative approach is used to study patterns, trends, and developments in digital 
commerce. The use of Indian case studies makes the research more practical and relevant. 
 
KEY TECHNOLOGIES DRIVING DIGITAL TRANSFORMATION: 
Artificial Intelligence: 
Artificial Intelligence (AI) helps businesses automate tasks and predict future trends. It is 
commonly used in customer service through chatbots, in e-commerce for product 
recommendations, and in financial services to detect fraud. 
Big Data Analytics: 
Big Data helps organizations analyze large amounts of data. It is useful for understanding customer 
preferences, improving marketing strategies, and increasing efficiency in operations. 
Cloud Computing: 
Cloud computing provides scalable and flexible solutions for data storage and processing. It reduces 
the need for physical infrastructure and enables remote access to business operations. 
Blockchain Technology: 
Blockchain improves transparency and security in transactions by using a decentralized and secure 
record system. It is especially useful in supply chain management and financial transactions. 
Internet of Things (IoT): 
IoT connects devices and systems, enabling real-time monitoring and data collection. It improves 
efficiency in logistics, inventory management, and manufacturing processes. 
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OPPORTUNITIES OF DIGITAL TRANSFORMATION: 
Global Market Access: 
Digital transformation has removed geographical barriers and made it possible for businesses to 
reach customers across the world. Through e-commerce platforms, digital marketing, and online 
payment systems, even small businesses can sell their products internationally without having a 
physical presence. 
For example, companies like Flipkart and other online marketplaces allow sellers from remote 
areas to reach customers both within India and abroad. These platforms provide features such as 
multiple language options, global delivery systems, and secure payment methods, making 
international trade easier. 
Digitalization has also increased competition, which pushes businesses to improve their products 
and services. Social media platforms help businesses promote their products globally at a low cost, 
further increasing their market reach. 
Cost Efficiency: 
Digital transformation helps businesses reduce their costs. Automation of routine tasks like data 
entry, inventory management, and customer service reduces the need for manual work and lowers 
the chances of errors. 
Technologies such as cloud computing remove the need for expensive physical infrastructure, 
allowing businesses to pay only for what they use. Digital communication tools also reduce travel 
and communication expenses. 
For example, businesses using digital supply chain systems can manage inventory better, reduce 
waste, and improve delivery processes. This cost savings increase profitability and improve the use 
of resources. 
Enhanced Customer Experience: 
Digital transformation allows businesses to provide better and more personalized services to 
customers. With the help of data analytics and artificial intelligence, companies can understand 
customer needs and preferences. 
This results in: 
Personalized product suggestions  
Quick responses through chatbots  
Easy and secure payment options  
Companies like Paytm have made payments simple and fast. Mobile apps and websites also allow 
customers to access services anytime, making the experience more convenient. 
Better customer experience increases satisfaction, builds trust, and creates long-term loyalty. 
Innovation and New Business Models: 
Digital transformation encourages innovation by helping businesses create new products, services, 
and business models. Traditional methods are being replaced by digital approaches that are more 
flexible and scalable. 
Some examples include: 
Platform-based models (connecting buyers and sellers)  
Subscription services (like streaming platforms)  
Freemium models (basic services free, premium features paid)  
These models help businesses earn from multiple sources and quickly adjust to market changes. 
Startups benefit greatly as digital tools reduce entry barriers and support new ideas. 
Innovation also helps businesses stand out from competitors in the market. 
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Financial Inclusion: 
Digital transformation has improved access to financial services, especially in developing countries 
like India. Digital payments, mobile banking, and fintech platforms have made it easier for people 
without bank access to use financial services. 
The Unified Payments Interface (UPI), developed by the National Payments Corporation of India, 
allows instant and low-cost money transfers. This has increased the use of digital payments even 
in rural areas. 
Financial inclusion leads to: 
More people participating in the formal economy  
Better access to loans and financial services  
Economic empowerment of individuals and small businesses  
Digital platforms also support government schemes like direct benefit transfers, ensuring 
transparency and reducing misuse of funds. 
 
CHALLENGES OF DIGITAL TRANSFORMATION: 
Cyber Security Risks and Data Privacy Concerns: 
Cybersecurity is one of the biggest challenges of digital transformation. As businesses store large 
amounts of data online, they become targets for cyberattacks like hacking, phishing, and identity 
theft. Organizations handling financial transactions, such as those using systems developed by the 
National Payments Corporation of India, must have strong security to maintain trust. Data breaches 
can cause financial losses and harm a company’s reputation. 
Also, data privacy is a growing concern because personal information is widely collected and used. 
Weak data protection laws in some regions increase risks for both businesses and customers. 
High Implementation and Maintenance Costs: 
Digital transformation requires a lot of investment in technology, software, security, and employee 
training. For small and medium businesses, these costs can be very high. 
Apart from the initial cost, companies also need to spend regularly on updates, maintenance, and 
support. As technology changes quickly, businesses must keep upgrading their systems to stay 
competitive. 
This makes it difficult for smaller firms to compete with larger companies that have more resources. 
Digital Divide and Inequality: 
Digital transformation has increased the gap between people who have access to technology and 
those who do not. This “digital divide” exists between countries and also within countries, 
especially between urban and rural areas. 
In India, even with efforts like Digital India, problems such as poor internet access, low digital 
literacy, and affordability still exist. Companies like Reliance Jio have improved connectivity, but 
equal access is still a challenge. 
Because of this gap, not everyone benefits equally, leading to unequal economic opportunities. 
Resistance to Organizational Change: 
Digital transformation is not only about technology but also about changes in mindset and work 
culture. Employees and managers may resist new technologies due to fear of job loss, lack of skills, 
or comfort with old methods. 
This resistance can lead to delays, poor use of technology, and lower returns. Proper training and 
strong leadership support are important to overcome this problem. 
Skill Gap and Workforce Displacement: 
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Digital transformation needs skilled workers, but often the required skills are not available in the 
job market. 
Main issues include: 
Shortage of experts in areas like AI, data analytics, and cybersecurity  
Need for continuous training and skill development  
Risk of job loss due to automation  
This creates economic and social challenges, as workers may find it difficult to adjust to new roles. 
Regulatory and Legal Challenges: 
Digital technologies are growing faster than government rules in many countries. This creates 
confusion for businesses about laws related to taxes, data protection, and international trade. 
Main issues include: 
No common global standards  
Complex rules for storing and sharing data  
Problems related to intellectual property and online fraud  
Different rules in different countries can slow down innovation and make global trade difficult. 
Technological Complexity and Integration Issues: 
Digital transformation often requires combining new technologies with old systems, which can be 
difficult and time-consuming. 
Main challenges include: 
Compatibility issues between old and new systems  
Risk of system failure during changes  
Need for skilled experts  
Poor integration can reduce efficiency and disturb business operations. 
Dependence on Technology and System Failures: 
As businesses depend more on digital systems, any technical problem can cause major issues. 
System failures, software errors, or network problems can stop operations and lead to losses. 
For example: 
E-commerce sites may lose sales  
Digital payments may fail  
Supply chains may get disrupted  
This shows the need for strong backup systems and recovery plans. 
Ethical Issues and Data Misuse: 
Digital transformation raises ethical concerns about how technology and data are used. Problems 
like biased algorithms, misuse of personal data, and lack of transparency can lead to unfair results. 
Organizations should: 
Use AI and data ethically  
Be transparent in decisions  
Protect user privacy and rights  
Ignoring these issues can lead to legal problems and damage to reputation. 
Market Dominance and Competition Issues: 
Digital transformation has led to the growth of large tech companies that dominate the market, 
making it hard for small businesses to compete. 
For example, companies like Flipkart have strong advantages in size, technology, and resources. 
This can: 
Reduce competition  
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Limit innovation by small businesses  
Create dependence on big platforms 
 
INDIAN CASE STUDIES: 
Flipkart: E-Commerce Transformation: 
Flipkart has changed online shopping in India by using digital platforms, strong delivery systems, 
and data-based strategies. Its growth shows how digital transformation helps businesses expand 
and improve customer experience. 
Reliance Jio: Digital connectivity 
Reliance Jio played an important role in India’s digital growth by providing affordable internet 
services. This increased internet use and supported the growth of e-commerce and digital 
payments. 
Unified Payments Interface (UPI): FinTech Innovaiton 
UPI, developed by the National Payments Corporation of India, has changed digital payments by 
allowing instant bank-to-bank transfers. It has helped promote a cashless economy in India. 
Paytm: Digital Financial Inclusion 
Paytm has helped promote digital payments and financial inclusion, especially after the 2016 
demonetization. 
 
FINDINGS: 
Digital transformation significantly enhances efficiency and competitiveness.  
Indian businesses have successfully leveraged digital technologies for growth.  
Financial inclusion has improved through digital payment systems.  
Challenges such as cybersecurity and digital inequality remain critical concerns.  
Government initiatives play a vital role in promoting digital adoption.  
 
SUGGESTIONS: 
Strengthen digital infrastructure and cybersecurity frameworks.  
Promote digital literacy and skill development programs.  
Develop clear and consistent regulatory policies.  
Encourage collaboration between government and private sector.  
Focus on inclusive growth to bridge the digital divide. 
 
CONCLUSION: 
Digital transformation is a strong force that is changing modern commerce. It creates many 
opportunities for innovation, efficiency, and global growth. However, to succeed, businesses must 
overcome challenges like cybersecurity risks, high costs, and the digital divide. 
India’s experience shows that proper planning, use of technology, and supportive government 
policies can boost digital growth. A balanced and inclusive approach is important so that everyone 
benefits. In the future, businesses must adopt new ideas and stay flexible to achieve long-term 
success and remain competitive. 
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ABSTRACT  
Lipases from Microorganism have an enormous potential for industrial applications because of 
their selectivity, stability and wide substrate specificity. Following protease and lipases are 
measured to be the 3rd main group based on the commercial market. The business utilization of 
lipase is a billion dollar business that includes a wide range of uses. The majority of enzymes in 
current industrial use are of microbial origin and are produced in conventional fermentation 
methods. The present study was carried out for the purification and characterization of lipase from 
Bacillus spp. Production of Lipase enzyme by Bacillus spp. in submerged culture using ground nut 
as a substrate was carried out and the culture supernatant was used as crude for enzyme 
purification. The Bacillus spp. showed maximum activity after 48 hours. Different precipitation 
methods were applied and among them ammonium sulphate proved better. The enzyme molecular 
weight is then estimated using denaturing gel electrophoresis and the molecular weight was about 
approx 20 - 22 kDa.          
KEY WORDS: LIPASE PRODUCTION, PRECIPITATION, BACILLUS SPP., PURIFICATION, AMMONIUM 

SULPHATE, DIALYSIS. 

 
1. INTRODUCTION 
The existence of lipases has been found in 1901 for Bacillus B. Fluorescens, B.pyocyaneus and  
prodigiosus, which represent present good studied lipase producing bacteria and their named 
Pseudomonas fluorescens, Pseudomonas aeruginosa and Serratia marcescens respectively. 
Chemicals hydrolyzing fatty oils have been read for well over creation. 
 
Lipase are generally used in detergent industry, bakery industry, dairy industry, Fat and oleo 
chemical Industry, in Food Industry, in Tea Processing, in Pharmaceutical Applications. (Jaeger et 
al., 2003) 
 
A relatively lesser figure of bacterial lipases have been well study compared to fungal and plant 
lipases. Bacterial lipases are glycoproteins, several extracellular bacterial lipase are lipoproteins. 
Winkler et al. revealed that catalyst creation in the vast majority of the microbes is influenced by 
specific polysaccharides. A large portion of the bacterial lipases detailed so far are constitutive and 
are vague in their substrate particularity, and a couple of bacterial lipases are thermostable. Among 
bacteria, Achromobacter spp., Arthrobacter spp., Chromobacterium spp. , Pseudomonas spp., 
Chromobacterium spp and Staphylococcus spp.. have been misused for the creation of lipases. 
Microscopic organisms produce various classes of lipolytic catalysts including carboxylesterases 
(EC 3.1.1.1) and hydrolyzing water-dissolvable esters and lipases (EC 3.1.1.3) which hydrolyze 
long-chain triacylglycerol substrates (Rosenau and Jaeger 2000). Numerous bacterial species 
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produce lipases which hydrolyze esters of glycerol with long-chain unsaturated fats. They act at the 
interface created by a hydrophobic lipid substrate in a hydrophilic fluid medium. 
 
Purification of Lipase: Enzymes might be extracellular or intracellular. Maximum of the enzymes 
in manufacturing use are extra-cellular proteins from bacterial sources, and it is easier to purify 
such an enzyme. The main aim of a purification method should be to separate a given enzyme by 
the highest possible yield. In addition, the preparation should possess the maximum catalytic 
activity i.e. there are no inactivated or degraded other enzyme present. The main purpose for the 
purification of enzyme is to determine/characterize its function and interaction with substrate 
(Fundamentals of Enzymology by Steven ch: 2). There are various methods for the purification of 
enzyme which split the protein and non protein separation steps, property and binding affinity. 
 
PRECIPITATION PROTEIN WITH AMMONIUM SULPHATE BY CHANGE IN IONIC STRENGTH 
Ammonium sulfate precipitation is a strategy used to refine proteins by adjusting their solvency. It 
is a particular instance of a more broad method known as salting out. The dissolvability of proteins 
differs as indicated by the ionic strength of the arrangement, and henceforth as per the salt focus. 
Two particular impacts are noticed: at low salt focuses, the dissolvability of the protein increments 
with expanding salt fixation (for example expanding ionic strength), an impact named salting in. As 
the salt focus (ionic strength) is expanded further, the dissolvability of the protein starts to 
diminish. At adequately high ionic strength, the protein will be totally encouraged from the 
arrangement (salting out).  
 
(NH4)2SO4 is the salt usually used for purification and salting out because of its high ionic strength, 
high solubility, low cost and lack of harmful effects on most enzymes. When adding (NH4)2SO4 
there should be good stirring and slow addition, to prevent local degradation of enzyme (Protein 
purification: precipitation 2004). 
 
PRECIPITATING PROTEIN WITH WEAKLY POLAR ORGANIC SOLVENT: 
Most usually weakly polar organic solvents are ethanol, methanol and acetone. When huge amounts 
of these solvents are added to a protein arrangement, proteins accelerate out. The standard way of 
thinking is that this is because of abatement of the dielectric consistent, which would make 
connections between charged gatherings on the outside of proteins more grounded. E.g. the 
addition of ethanol to an aqueous protein solution causes protein solubility to decrease markedly, 
due to increase in the strength and number of inter and intramolecular electrostatic attraction. The 
lower the molecular mass/weight of the protein, the higher the solvent concentration required for 
precipitation. The protein is precipitated at 0°c because proteins tend to denature at higher 
temperature. 
 
PRECIPITATING PROTEINS BY SOLVENT EXCLUSION USING NONIONIC POLYMERS: 
Non ionic linear polymers such as dextrans, polyethylene glycol and polyvinylpyrrolidon (PVP) are 
widely used as protein precipitants because they stabilize proteins and may be used at an ambient 
temperature. Of these PEG appears to be the most suitable precipitant because its solutions are less 
viscous and cause virtually no denaturation of proteins. Precipitation seems to occur by steric 
exclusion i.e. the polymers keep out the proteins from part of the solution and decrease the effective 
quantity of water accessible for their solvation. The protein becomes concentrated into an extra 
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polymer spaces within the solution, until its solubility limit is exceeded and precipitation occurs. 
The commonly used nonionic polymer precipitants are PEG-4000 and PEG-6000 (Proteomics by 
Richard J. Simpson). 
 
DIALYSIS: 
Division of broke down little atoms from macromolecules by excellence of their sub-atomic 
measurements through a semi porous dialysis pack is called dialysis. Dialysis is the way toward 
isolating atoms in arrangement by the distinction in their paces of dissemination through a semi 
permeable layer. Normally an answer of a few kinds of particles is set into a semi permeable dialysis 
pack, and the sack is fixed. The fixed dialysis sack is put in a holder of an alternate arrangement. 
Atoms adequately little to go through the tubing (frequently water, salts and other little particles) 
will in general move into or out of the dialysis pack, toward diminishing focus. Big molecules (often 
DNA, proteins, or polysaccharides) that have dimensions extensively more than the pore diameter 
is held inside the dialysis pack. [2] One normal explanation behind utilizing this strategy is 
eliminating the salt from a protein arrangement. 
 

 
Figure: 1 Dialysis. 

ELECTROPHORESIS: 
Electrophoresis is a bio analytical instrument utilized in crucial examination for the confinement 
and recognizable proof of high atomic weight bio molecules. The partition depends on the 
versatility of charged macromolecules affected by an electric field. Portability of a macromolecule 
relies upon the greatness of its charge, its atomic weight, and its shape (its tertiary or quaternary 
structure). Most biopolymers, for example, proteins and nucleic acids, are charged, so they can be 
isolated and by electrophoretic techniques. (Mikkelsen and Corton 2004). 
 
Two terminals separate macromolecules however they chose medium in electrophoretic 
separation. One finish of the medium is the decidedly charged anode, and the other is the contrarily 
charged cathode. Along the medium, positively charged species migrate toward the cathode and 
negatively charged species move toward the anode. When a voltage is applying transversely the 
electrodes, a current is generated from the movement of ions in the electric field. Suitable running 
buffer is used in order to provide continuous current between electrodes. 
 
SDS-PAGE: 
One-dimensional SDS-PAGE is the most commonly used protein separation method in proteomic 
studies. The separation method is based on the binding of SDS molecule to the protein, which makes 
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protein to negative charge; by this way, molecular weight of protein become the only one parameter 
for separation. At the point when the gel open to high voltage, the protein-SDS complex start to 
relocate on polyacrylamide gel dependent on their capacity to enter the pores of gel. The proteins 
isolated band seen on the gel. 
 
 
 
 
 
 
 
 
 
 
 

Figure: 2 Polyacrylamide gel electrophoresis (Source: Stryer 1995) 
One-measurement SDS-PGE is done on gels that have distinctive level of cross linking. The lower 
levels of cross-connecting gel permit to pass bigger protein change. Level of cross-connecting 
should be chosen dependent on the attributes of the protein. Test containing moderately low 
atomic weight proteins resolve in profoundly cross-interface gel, test containing generally high sub-
atomic weight proteins resolves in lower crosslink gel. Resolution on gel can change by controlling 
the sub-atomic sieving impact. On the off chance that the way length of protein is getting longer, the 
better separation saw with higher resolution 
 
2. MATERIALS AND METHODS 
2.1 Sources of Microorganism: Bacillus spp. was used from our own laboratory. 
2.2 Screening of lipolytic Organisms: The isolated dominant organisms were individually 
streaked on tributyrin agar plates and incubate 24 hours. The isolates were also subjected to rapid 
screening by using Rhodamine B method (Savithaet al.,2007). The culture was spotted in the middle 
of the plate and is incubated for 48 hours. Lipase production was monitored by irradiating plates 
with UV light under UV transilluminator. 
Media Preparation: 10 grams of desired oil cake was suspended in to the 90 ml of the minimal media 
into 250 ml flasks. The media was autoclave at 1210C and 15lbs pressure for 20 minutes. It was 
cooled before using. 
2.3 Enzyme Purification: The isolated strain Bacillus spp. was cultured in lipase medium for 48 
hrs at 37 °C.  The culture fluid was centrifuged at 10,000 rotations per minutes for 15 min, and the 
culture supernatant was collected in the tube and is called crude enzyme extract for purification. 
Different precipitation methods were applied and the precipitated fraction of enzyme was 
subjected to dialysis for purification. The dialysed sample was checked for activity of lipase 
(winkler and Stuckman, 1979). 
Precipitation of Lipase by ammonium sulphate:- 
All procedures were carried out at 4°C. The crude extract of Bacillus spp. was collected after 48 
hours and centrifuged at 10,000 x g for 15 min. For partial purification, solid ammonium sulphate 
(powder) was added (for 30% fractionation) gently in to the supernatant on a magnetic stirrer at 
4°C temperature for 1 hour. The mixture was centrifuged at 10,000 x g for 15 min. The precipitates 
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were discarded. Powder of ammonium sulphate was added under stirring to a final saturation of 
70% and 90% saturation. The suspension was stirred for 1 hour and kept overnight at 4°C. The 
precipitate was collected in another tube by centrifugation at 10,000 rotations per minutes for 15 
minute and pellets were dissolved in 20 mM Tris-cl buffer. Enzyme activity was checked by 
performing different enzyme assay. 
Precipitation of Lipase by Organic Solvent Acetone. 
Graduated cylinder was used to measure the volume of the broth. The solution was poured into a 
glass or stainless-steel beaker immersed in an ice salt bath. The solution was stirred on a magnetic 
stirrer until its temperature reaches 0˚c. To each 100ml of sample at 0˚c, slowly added 100ml of 
acetone (prepared and chilled at -20˚c) drop wise with continuous stirring on ice. Ensured that the 
temperature of the protein solution is or below 0˚c. When the addition of the organic solvent is 
completed then continuously stirred the mixture on ice for 10-20 min. The mixture was transferred 
to chilled screw-cap polycarbonate centrifuge tubes. The precipitates were recovered by 
centrifugation with 10,000 rpm for 30min at 4˚c. The supernatant was leftover. The pellets were 
dissolving in the minimum volume (1-2 pellet volume) of Chille 20Mm Tris-cl buffer. Concentrated 
fraction was obtained as follows; few millilitres 20mMTris-cl buffer was added to one of the pellets 
and is dissolved carefully. After the final transfer, a small volume of buffer was used to rinse out 
centrifuge tubes. This solution was collected, stored at -20˚c and the enzyme activity were 
determined. 
Precipitation of Lipase by Polyethylene Glycol (PEG):- 
150ml of 50% (w/v) PEG was slowly added to 100ml fermented broth in a beaker with continuous 
gentle stirring. When the addition of PEG was completed, it was continuously stirred for a further 
30-60min. The mixture was transferred to screw-cap polycarbonate centrifuge tubes. The 
suspension was centrifuged at 10000g for 15min at 4˚c. The supernatant was disposed of and the 
pellets were resuspended in the minimum volume (1-2 pellet volume) of chilled 20 Mm Tris-cl 
buffers to obtain a concentrated solution. The assay was performed to determined enzyme activity. 
2.4 Dialysis:- 
For removal of ammonium sulphate Dialysis was carried out against 20Mm Tris-cl buffer pH 7.0 
overnight at 4°C under stirring. Finaly the desalted protein solution which is partially purified, was 
collected and stored at -20°C.(Mohamed Korish 2003 and Habib Onsori 2004 ). 
2.5 SDS PAGE for Molecular Weight:- 
Thoroughly cleaned and dried the glass plates and spacers, then assemble them with bulldog clips. 
Clamped the chamber in an upright, level position. 10% Separating Gel was prepared using APS and 
TEMED. The freshly mixed solution was carefully poured into the chamber without generating air 
bubbles. It was poured and allowed the acrylamide to polymerize for 1 hour. After polymerization 
was completed, wash the top of the gel 2-3 times with deionized water to remove if any 
unpolymerized acrylamide. Fluid was drained from the top side of the gel, and remaining water was 
removed with the rim of a paper towel.  
The 4% Stacking Gel Solution and poured in above the separating PGE gel and allowed the 
acrylamide to polymerize for 1 hour. Poured off the n-butanol from the completely polymerized 
Separating Gel and the gel top was washed with water, the remaining gap in the chamber was filled 
with the Stacking Gel mixture. The comb was inserted. 
After the polymerization was completed, the Teflon comb was carefully removed. The wells were 
washed immediately with deionised water to eliminate any unpolymerized molecules of 
acrylamide. The gel was mounted in the electrophoresis apparatus and Tris-glycine electrophoresis 
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buffer with SDS was added to the top and bottom reservoirs, the gel was immediately used. While 
the gel is polymerizing, sample for electrophoresis was prepared. 
The protein sample solution in a same volume of 2 X SDS Sample Buffer was dissolved. The mixture 
was boiled in water bath at 100°C for three minutes and vortexes the sample and incubated for 5 
minutes at room temperature. The gel was loaded with 10-30 ul (20-50 ug) Protein Sample Solution 
by micro pipette. Electrophoresis was started immediately by turning on power (the positive 
electrodes were connected to the bottom buffer and negative on top of the apparatus). 
The voltage was applied 8V/cm to gel, after the dye front has moved into the resolving gel, 
increased the voltage to 15V/cm. The bromophenol blue dye front takes about 3 hours to reach the 
bottom of the gel. The glass plate was removed from the electrophoresis apparatus and the gel was 
removed from between the glass plates carefully, further precede with staining procedure; 
Staining Polyacrylamide Gels with Coomassie Brilliant Blue: The gel was immersed in at least 
5 volumes of staining solution and placed on a slowly rotating platform for a minimum 4 hours or 
overnight at room temperature. The dye that was not bound to protein was removed in destaining 
Solution. After around 24 hours, with delicate tumult and a few changes of Destaining Solution, the 
gel foundation got dull and leaves protein groups hued blue. Coomassie Brilliant Blue R250 
noticeably stain as minute about 0.1-1 ug of protein. 
 
3. RESULTS AND DISCUSSION 
3.1 Screening of lipolytic Organisms:  Lipase producing, Bacillus spp. was used from our own 
laboratory. The isolated organisms were formation of halo zones around the colony on tributyrin 
agar after 24 hours incubation was considered as the positive colony. The isolates were also 
screening by using Rhodamine B method (Savithaet al.,2007). The culture was spotted in the centre 
of the plate and after 48 hours incubation lipase producing colony give fluorescence under UV 
transilluminator. 
Figure: 3  tributyrin agar plate, Rhodamine B agar plate and Gram’s staining of Bacillus spp. 

 
3.2 Enzyme Production And Measurement Of Lipase Activity 

The activity of Bacillus spp. was checked in the minimal medium using Groundnut cake as a 
substrate the activity of lipase was highest at 48 hrs.  
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Figure: 4 Lipase activity at different hrs. 

3.3 Precipitation of Lipase by Ammonium Sulphate:- 

Figure: 5 Activity of lipase after (NH4)2SO4    precipitation and dialysis 
The fractionation was carry out by using powdered ammonium sulphate & was added gradually. 
The highest specific activity was found at fraction of 70%. Ammonium sulphate precipitation gave 
purification fold of about14.22 with 117.39 % recovery after dialysis .The activity of enzyme was 
180 U/ml. 
3.4 Precipitation of Lipase by Acetone  

 

Figure: 6 Activity of lipase after ACETONE Precipitation and dialysis 
Acetone precipitation gave purification fold of about 2.6 with 186.95 % recovery after dialysis. 
3.5 Precipitation of Lipase by PEG 
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Figure: 7 Activity of lipase after PEG precipitation and dialysis 
Precipitation gave purification fold of about 9.74 with 147 %recovery after dialysis. The enzyme 
activity was establish to be 226.66 U/ml. 
3.6 Comparison of Lipase activity with different precipitation methods 
 
 
 
 
 
 
 
 
 
 
 
 

Figure: 8 Comparison of Lipase activity with different precipitation methods. 
Compared to precipitation with Acetone, ammonium sulphate and PEG, precipitation with 
ammonium sulphate proved better. So for further purification study by precipitation with 
ammonium sulphate was carried out and dialysed against 20 mM tris - Cl buffer pH 8.0. 
 
A typical purification of Bacillus.spp. Lipase is summarized in figure 8. The enzyme was purified 
14.22 fold from culture supernatant with 117.39 % recovery. The enzyme exhibits an activity 
of16.36 U mg-1 . 
 
Precipitation with ammonium sulphate proved to be better since it was highly soluble in water, 
cheap and had no deleterious effect on structure of protein. Rakeshkumar et al. (2012) reported 
that 60% saturation with ammonium sulphate was effective concentration with 6.53 fold specific 
activities, among tested different saturations.  
 
These results matches with the purification strategies followed by Moh'd and Juergen from 
Thermosyntropha and Kanwar et al. for the precipitation of lipase from Pseudomonas sp. G6. 
Inview of lipase purification by many authors, the extracellular lipase by Bacillus 
stearothermophilus MC was purified about 19.25 fold with get recovery of 10.2% and a specific 
activity of about 12 U/mg (Kambourova et al 2003).  
 
In a similar study a thermostable lipase produced from a thermophilic Bacillus sp. J33 was purified 
to 175-fold by ammonium sulphate .Nawani et al.  Lee et al. purified a lipase from (BTIDA) B. 
thermoleovorans ID-A and (BTIDB) B. thermoleovoran-ID-B with a partial purification fold of 300 
and for (BTIDB) is 108, while the overall yieldwas 16 and 3.2%, respectively. Sharma et al(2003). 
Purifieda thermostable alkaline lipase from Bacillus sp. RSJ-1 and resulted in 201 fold purification 

PEG 
precipitation 

193.33 27.44 7.04 6.12 126 

Dialysis 226.66 20.21 11.21 9.74 147 
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with 19.7% final yield. Also 19 fold purification was attained using ammonium sulphate 
fractionation by Gopinath et al. So at industrial point of view the minimum steps are prerequisite 
to purify the enzyme at homogeneity so that the production cost can be controlled. 
3.7 Determination of molecular weight:              
The molecular weight of the partial purified enzyme was estimated by SDS-PAGE. 
Polyacrylamide gel electrophoresis under denaturing conditions revealed only one single 
protein band after Coomassie staining of the gels (figure). These apparent subunit molecular 
weight of the purified lipase was approximately 20-22 KD as estimated by SDS- 
polyacrylamide gel electrophoresis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pornpimon Kanjanavas et al.(2010) reported that in Lip-SBRN2 the enzyme have the relative 
molecular mass of around  19 KDa. These results were comparable to lipases of B. Pumilus and B. 
subtilis (Sugihara, et al., 1992). It is striking that these type of group is lipases lack residues of 
cystein amino acid, indicating the nonappearance of stabilizing di-sulfide bridges. Pseudomonas 
fluorescens lipases are reported to have different molecular masses viz., 20.9kDa, 33kDa, 48kDa 
and 45 kDa (Chung et al. 1991; Kojima et al.1994) 
 
4. CONCLUSION  
The present study was carried out for the purification and characterization of lipase from Bacillus 
spp. The Bacillus spp. showed maximum activity after 48 hours. So after 48 hours, the cultural 
supernatant was used for precipitation. Different precipitation methods were applied and among 
them ammonium sulphate proved better. The molecular weight/mass of the enzymes was then 
estimated using denaturing gel electrophoresis and the molecular weight was about approx 20 - 
22 kDa. As the world oil demand is increasing, generation of waste is also increasing. If they are 
discharged unprocessed, they may source of serious problem and deteriorates the atmosphere in 

Figure 9.Gel showing the purified lipase with CBB dye staining (approx.22 kDa) 

Lane 1 Standard protein Marker Lane 2 Crude Lipase protein 

Lane 3: Dialysed lipase protein 
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contact. Still further studies are needed to check the organism’s activity on large scale operation for 
final conclusion. 
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ABSTRACT 
Global supply chains have grown in complexity, fragility, and opacity—conditions that were 
dramatically exposed by the COVID-19 pandemic, the Suez Canal blockage, and recurring 
semiconductor shortages. Existing supply chain management systems suffer from data silos, lack 
of real-time visibility, vulnerability to fraud and counterfeiting, and inefficient manual 
reconciliation processes that introduce delays and costs. This study presents a comprehensive 
Smart Supply Chain Framework (S2CF) that co-designs Artificial Intelligence and blockchain 
technology to address these challenges simultaneously. 
 
The proposed five-layer architecture integrates Internet of Things perception, edge-AI processing, 
federated demand forecasting using Long Short-Term Memory networks, anomaly detection via 
Isolation Forests, and reinforcement-learning-based logistics optimization—all anchored to a 
Hyperledger Fabric blockchain that provides immutable provenance records, automated smart 
contract settlement, and tamper-evident audit trails accessible to all authorized stakeholders. 
KEYWORDS: SUPPLY CHAIN MANAGEMENT, ARTIFICIAL INTELLIGENCE, BLOCKCHAIN, IOT, SMART 
CONTRACTS, FEDERATED LEARNING, DEMAND FORECASTING, PROVENANCE TRACKING 
 
1. INTRODUCTION 
Supply chain management encompasses the end-to-end flow of goods, information, and finances 
from raw material sourcing to end-consumer delivery. A typical global supply chain involves 
hundreds of participants—raw material suppliers, manufacturers, contract manufacturers, 
logistics providers, distributors, retailers, and financial intermediaries—each operating an 
independent system, process, and incentive. This structural fragmentation makes the supply chain 
one of the most challenging domains to digitize, secure and optimize. 
The inadequacy of current approaches became starkly visible during the 2020–2022 global supply 
chain crisis, during which companies with advanced digital capabilities recovered three times 
faster than those relying on manual processes and fragmented ERP systems. The lesson is clear: 
supply chain resilience requires real-time visibility, predictive intelligence, and verifiable trust 
across organizational boundaries—capabilities that no single existing technology provides. 
1.1 Research Motivation 
Several high-profile incidents illustrate the cost of current gaps. The 2008 Chinese melamine milk 
scandal, which injured over 300,000 infants, resulted from the impossibility of rapidly tracing 
contaminated product back to its source. A 2021 study by the OECD estimated that counterfeit 
goods represent 2.5% of global trade, worth $509 billion annually, with pharmaceutical 
counterfeiting alone claiming an estimated 1 million lives per year. Meanwhile, the bullwhip 
effect—demand signal amplification as it propagates upstream—causes companies to hold 10–
15% excess inventory globally, representing approximately $1.1 trillion in tied-up capital. 
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1.2 Contributions 
The specific contributions of this paper are: 
•          A five-layer Smart Supply Chain Framework (S2CF) integrating IoT, edge AI, cloud AI, and 
blockchain into a unified architecture. 
•          A Federated Supply Chain Learning (FSCL) protocol that enables competing supply chain 
partners to collaboratively train demand forecasting models without sharing proprietary sales 
data. 
•          A Smart Contract Lifecycle Management (SCLM) module encoding purchase orders, quality 
gates, payment milestones, and dispute resolution procedures as executable on-chain logic. 
•          A Supply Chain Digital Twin (SCDT) component that synchronizes physical supply chain state 
with a Blockchain-anchored virtual model in real time. 
•          Comprehensive empirical evaluation across five industry verticals with quantified 
improvements in forecast accuracy, counterfeit detection, operational efficiency, and sustainability. 
 
2. BACKGROUND AND RELATED WORK 
2.1 Supply Chain Digitization 
The digitization of supply chains has progressed through several generations. First-generation 
systems (EDI, 1970s–1990s) standardized data exchange formats. Second-generation ERP systems 
(SAP, Oracle, 1990s–2010s) integrated internal business functions but created inter-enterprise 
data silos. Third-generation cloud platforms (2010s) improved accessibility but concentrated data 
in platform vendors, raising competitive sensitivity concerns. The framework proposed here 
represents a fourth generation: decentralized, AI-augmented, and governed by shared multi-party 
protocols rather than platform vendors. 
2.2 AI in Supply Chain 
AI applications in supply chain span demand forecasting (Carbonneau et al., 2008; Bandara et al., 
2021), supplier risk scoring (Brintrup et al., 2020), logistics route optimization (Wen et al., 2020), 
and quality inspection (Shi et al., 2022). LSTM networks have demonstrated superior performance 
over ARIMA and classical regression for demand forecasting in volatile, non-linear demand 
environments. Reinforcement learning has shown particular promise for dynamic vehicle routing 
and warehouse slotting problems. However, most deployed AI systems operate in organizational 
silos, limiting the quantity and quality of training data available. 
2.3 Blockchain in Supply Chain 
Blockchain applications in supply chain have attracted significant industry attention since IBM 
Food Trust launched in 2017. Notable deployments include Walmart's mango traceability system 
(trace time reduced from 6.6 days to 2.2 seconds), Maersk's TradeLens platform for maritime 
documentation, and De Beers' Tracr diamond provenance system. Academic analyses (Saberi et al., 
2019; Kshetri, 2018) identify immutability, transparency, and smart contract automation as the 
most valuable blockchain properties for supply chains, while scalability and energy consumption 
are identified as principal barriers. 
 
3. SMART SUPPLY CHAIN FRAMEWORK (S2CF) ARCHITECTURE 
S2CF is organized into five co-designed layers, each with defined interfaces, security boundaries, 
and governance policies. Table 1 provides an overview of each layer's components and function. 

 Layer Components Function 
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Layer 1 – 
Perception 

IoT sensors, RFID, GPS trackers, 
temperature/humidity monitors 

Raw real-time data ingestion 
from physical supply chain 
nodes 

Layer 2 – 
Communication 

5G/LPWAN gateways, edge nodes, MQTT 
brokers 

Low-latency transmission of 
sensor streams to processing 
layer 

Layer 3 – AI 
Processing 

Demand forecasting (LSTM), anomaly 
detection (Isolation Forest), route 
optimization (RL) 

Predictive analytics, 
disruption alerts, automated 
decisions 

Layer 4 – 
Blockchain 

Hyperledger Fabric, smart contracts, IPFS 
document storage 

Immutable provenance 
records, contract 
automation, dispute 
resolution 

Layer 5 – 
Application 

Dashboards, mobile apps, ERP/WMS 
integrations, APIs 

Stakeholder interfaces for 
visibility, compliance, and 
collaboration 

Table 1: S2CF Five-Layer Architecture Overview. 
3.1 Layer 1 – Perception Layer 
The Perception Layer encompasses all physical data acquisition infrastructure: RFID readers at 
warehouse docks and retail shelves, GPS transponders on vehicles and shipping containers, 
environmental sensors monitoring temperature, humidity, shock, and light exposure, and 
computer vision systems for automated visual quality inspection. Each sensor node is assigned a 
decentralized identifier (DID) anchored to the blockchain at enrollment, establishing a 
cryptographically verifiable chain of custody from sensor reading to ledger entry. 
3.2 Layer 2 – Communication Layer 
The Communication Layer bridges physical sensing and digital processing. Short-range 
communications (Bluetooth LE, NFC, RFID) aggregate at edge gateways, which relay data over 
wide-area networks. For logistics in transit, NB-IoT and LTE-M provide low-power, wide-area 
connectivity with MQTT protocol for efficient telemetry. At warehouse facilities, 5G private 
networks enable high-bandwidth, low-latency communication supporting real-time video quality 
inspection. 
3.3 Layer 3 – AI Processing Layer 
The AI Processing Layer is the intelligence engine of S2CF. It comprises four functional modules: 
3.3.1 Federated Demand Forecasting Module 
Demand forecasting uses a hierarchical LSTM architecture trained using the Federated Supply 
Chain Learning (FSCL) protocol described in Section 4. The model ingests 47 features per time step 
including historical sales, price levels, promotional calendars, macroeconomic indicators, weather 
data, social media sentiment, and competitor stockout signals. The LSTM produces 1-day, 7-day, 
and 28-day demand probability distributions (not point forecasts) enabling safety stock 
calculations that properly account for forecast uncertainty. 
3.3.2 Anomaly Detection Module 
Supply chain anomalies range from sensor malfunction to deliberate fraud. The anomaly detection 
module uses an ensemble of Isolation Forests (for multivariate sensor anomalies), LSTM 
autoencoders (for temporal pattern deviations), and a gradient-boosted classifier (for categorical 
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transaction anomalies such as invoice duplication or unusual payment routing). Anomaly alerts are 
classified by severity and automatically trigger downstream actions: low-severity alerts generate 
notifications, high-severity alerts trigger smart contract holds on associated transactions. 
3.3.3 Route and Inventory Optimization Module 
A Proximal Policy Optimization (PPO) reinforcement learning agent is trained in a supply chain 
simulation environment and deployed for real-time logistics optimization. The agent optimizes a 
multi-objective reward function balancing delivery time, transportation cost, carbon emissions, 
and vehicle utilization. For inventory positioning, a multi-echelon stochastic optimization model is 
solved using the AI agent's demand forecasts as input, with safety stock targets automatically 
adjusted based on forecast accuracy metrics updated daily. 
3.3.4 Computer Vision Quality Inspection Module 
A YOLOv8-based object detection model performs visual quality inspection at manufacturing and 
receiving docks. The model is trained on a federated dataset of product images contributed by 
participating manufacturers and quality agencies. Inspection results are cryptographically signed 
and committed to the blockchain as quality attestations, replacing manual inspection certificates 
that are susceptible to forgery. 
 
4. FEDERATED SUPPLY CHAIN LEARNING (FSCL) PROTOCOL 
4.1 Motivation 
The single greatest barrier to AI-powered demand forecasting in supply chains is data 
fragmentation. A manufacturer knows shipment quantities but not sell-through rates. A retailer 
knows consumer sales but not upstream lead times. A logistics provider knows transit patterns but 
not demand drivers. Each piece alone is insufficient for accurate forecasting; together, they would 
enable much higher accuracy. However, competitive sensitivity, regulatory constraints (GDPR, data 
localization laws), and negotiating dynamics make data sharing between organizations extremely 
difficult. 
4.2 Protocol Specification 
The FSCL protocol proceeds in rounds. In each round: (1) The coordinator (implemented as a smart 
contract to eliminate coordinator trust assumptions) broadcasts the current global model hash 
h_w. (2) Participating organizations retrieve the current model, train locally for T epochs on their 
private dataset D_i, and compute gradient update ∆w_i. (3) Each participant commits Hash(∆w_i) 
to the blockchain and submits ∆w_i to a threshold-encrypted aggregation channel. (4) Once at least 
k participants have committed (k is configurable per round), the aggregation oracle applies 
weighted FedAvg with weights proportional to verifiable data volume, producing ∆w*. (5) The new 
global model w_{t+1} = w_t + ∆w* is committed on-chain, and participants are credited with 
participation tokens redeemable for model API access. 
4.3 Supply Chain Graph Aggregation 
Standard FedAvg assumes i.i.d. client data distributions. Supply chain data is structurally 
heterogeneous: retailer data is consumer-demand-driven; manufacturer data is production-
capacity-driven; logistics data is transit-time-driven. FSCL introduces a hierarchical aggregation 
scheme that first aggregates within organizational tiers (all retailers aggregate first, all 
manufacturers aggregate first), then aggregates across tiers using the supply chain graph topology 
as weights. This reduces distribution mismatch and improves convergence speed by approximately 
35% in our experiments compared to flat FedAvg. 
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5. SMART CONTRACT LIFECYCLE MANAGEMENT (SCLM) 
5.1 Contract Ontology 
Commercial supply chain transactions are governed by complex contractual arrangements: 
incoterms, payment terms, quality specifications, delivery windows, penalties, and force majeure 
clauses. SCLM provides a domain-specific contract ontology that maps these commercial concepts 
onto smart contract primitives. The ontology defines 14 contract event types (PO Issuance, 
Shipment Confirmation, Border Crossing, Warehouse Receipt, Quality Hold, Quality Release, 
Invoice Submission, Payment Release, Dispute Raise, Dispute Arbitration, etc.) and the state 
machine governing transitions between them. 
5.2 Automated Payment Settlement 
Traditional supply chain payment cycles average 45 days from invoice submission to payment, 
tying up working capital and disadvantaging smaller suppliers. SCLM implements milestone-based 
payment release: upon verified receipt of goods (confirmed by IoT sensors and AI quality 
inspection), a pre-specified payment percentage is automatically released from escrow. The 
remainder is released after a configurable quality hold period. In pilot deployments, this reduced 
average payment cycles from 45 days to 3.2 days for milestone payments and 7.1 days for final 
settlement. 
  
6. SUPPLY CHAIN DIGITAL TWIN (SCDT) 
A digital twin is a real-time virtual replica of a physical system, synchronized via sensor data and 
capable of simulation and prediction. S2CF incorporates a blockchain-anchored SCDT that models 
the complete supply chain as a directed graph: nodes represent supply chain entities (suppliers, 
factories, warehouses, retail locations) and edges represent material and information flows. 
 
The SCDT serves three functions. First, as a real-time visibility tool: the twin's state reflects actual 
inventory levels, shipment locations, and production schedules as reported by Layer 1 sensors and 
committed to the blockchain. Any stakeholder with appropriate access can query the twin's state 
with confidence that the data is both current and tamper-evident. Second, as a simulation 
environment: the RL agent's policy is trained and updated in a simulation of the twin, enabling safe 
policy iteration without risking disruption to live operations.  
 
7. EXPERIMENTAL EVALUATION 
7.1 Experimental Setup 
S2CF was evaluated in a pilot deployment with a consortium of 12 organizations across the food 
and pharmaceutical supply chains in Southeast Asia, supplemented by synthetic data generation 
for the automotive, e-commerce, and retail fashion verticals. The blockchain network consisted of 
12 Hyperledger Fabric peer nodes (one per organization) and 3 orderer nodes running PBFT. AI 
training was conducted on a hybrid infrastructure: edge nodes (NVIDIA Jetson AGX Xavier) for real-
time inference and cloud GPU clusters (NVIDIA A100) for model training. The evaluation period 
spanned 18 months (July 2024 – December 2025), capturing over 2.4 million supply chain events. 
 
7.2 Industry Vertical Results 
Table 2 summarizes key outcomes across the five industry verticals evaluated. 
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Industry AI Module Blockchain Module Key Outcome 

Food Safety 
LSTM freshness 
prediction 

Farm-to-shelf 
traceability 

99.2% recall accuracy 

Pharmaceuticals 
Anomaly detection 
(cold chain) 

Serialization & 
authentication 

100% counterfeit 
detection in pilot 

Automotive 
Demand forecasting & 
JIT 

Multi-tier supplier 
provenance 

18% inventory cost 
reduction 

E-Commerce 
Last-mile RL route 
optimization 

Automated payment 
release 

23% delivery time 
improvement 

Retail Fashion 
Return-rate prediction 
ML 

Ethical sourcing audit 
trail 

31% reduction in 
returns 

  
Table 2: S2CF performance across industry verticals. 

7.3 Key Performance Indicators 
Table 3 compares S2CF performance against two baselines: traditional ERP-based supply chain 
management and blockchain-only deployments without AI. 
  

KPI 
Baseline 
(Traditional) 

Blockchain 
Only 

Proposed Framework 

Demand Forecast 
Accuracy 

78.4% 84.1% 
91.6% (LSTM + on-chain 
data) 

Counterfeit Detection 
Rate 

61.2% N/A 97.8% 

Order Processing Time 4.2 days 3.8 days 1.4 days 

Inventory Turnover 5.2× 5.4× 8.1× 

Dispute Resolution 
Time 

12 days 8 days 4 hours (smart contract) 

Carbon Footprint 
Tracking 

Manual Partial Automated & auditable 

  
Table 3: KPI comparison across system configurations. 

7.4 Demand Forecasting Performance 
The FSCL-trained LSTM achieved a Mean Absolute Percentage Error (MAPE) of 8.4% at the 7-day 
horizon, compared to 21.6% for standalone ARIMA and 15.9% for non-federated LSTM trained on 
single-organization data. The improvement is attributable to the richer feature space enabled by 
cross-organizational federated learning: the federated model had access to downstream sell-
through signals unavailable to upstream participants, breaking the information asymmetry that is 
the structural cause of the bullwhip effect. 
8. SUSTAINABILITY AND ESG IMPLICATIONS 
Supply chain sustainability has moved from a niche concern to a regulatory requirement: the EU 
Corporate Sustainability Reporting Directive (CSRD), in force from 2024, mandates Scope 3 
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emissions reporting, which requires supply chain-level carbon data currently unavailable in most 
organizations. S2CF provides the data infrastructure for automated, auditable Scope 3 reporting as 
a natural byproduct of its core provenance tracking function. 
The carbon footprint of each product's journey—from raw material extraction through 
manufacturing and logistics to point of sale—is calculated automatically from sensor-reported 
transportation distances, energy consumption readings from smart factory meters, and emissions 
factors from verified third-party databases. These calculations are committed to the blockchain 
alongside product provenance records, enabling downstream buyers and regulators to audit 
emissions claims without requiring supplier self-reporting. 
 
9. GOVERNANCE, PRIVACY, AND REGULATORY COMPLIANCE 
9.1 Consortium Governance Model 
Multi-party technology deployments require governance arrangements that no single participant 
controls. S2CF adopts a consortium governance model with three governance bodies: a Technical 
Steering Committee (manages protocol upgrades, handles security incidents), a Data Governance 
Board (manages data sharing policies, access control, and compliance), and a Dispute Resolution 
Panel (handles Level 2 and 3 disputes). Each body operates by defined voting rules encoded in the 
Governance Chaincode, ensuring governance decisions are transparent and enforceable. 
9.2 Data Privacy 
Supply chain data is commercially sensitive: sales volumes, supplier prices, inventory levels, and 
logistics costs are competitive intelligence. S2CF addresses privacy at multiple levels. Channel-level 
privacy in Hyperledger Fabric restricts transaction visibility to designated channel members. 
Attribute-based encryption enables fine-grained access control within channels. The FSCL protocol 
ensures raw training data never leaves participants' premises. Zero-knowledge proofs are used for 
quality attestations where the pass/fail result must be shared but the underlying measurement 
must remain private. 
9.3 Regulatory Compliance 
S2CF is designed to facilitate compliance with major supply chain regulations including the EU 
CSRD (Scope 3 emissions), FDA DSCSA (pharmaceutical serialization), EU Medical Device 
Regulation, California AB 2836 (supply chain transparency), and ISO 28000 (supply chain security). 
The regulatory portal provides configurable compliance report generation: regulators specify the 
data fields, product categories, and time periods of interest, and the system generates a 
cryptographically verified report extracting the relevant on-chain records. This eliminates the 
manual compliance reporting burden that consumes significant resources in regulated industries. 
 
10. LIMITATIONS AND FUTURE WORK 
10.1 Limitations 
S2CF has several limitations that bound the scope of our claims. The pilot deployment involved 12 
organizations in two verticals in one geographic region; generalizability to other contexts, 
particularly low-income country supply chains with limited IoT infrastructure, requires further 
investigation. The FSCL protocol assumes sufficient network bandwidth for gradient exchange, 
which may be problematic in remote or developing-region logistics operations. The smart contract 
dispute resolution system resolves data discrepancies automatically but cannot adjudicate complex 
contractual interpretation disputes—these remain the province of human arbitrators and courts. 
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Blockchain transaction throughput, while adequate for our pilot at 2,847 TPS, may require layer-2 
scaling solutions for very high-volume retail deployments processing millions of micro-
transactions per day. Finally, the system's security depends on the integrity of IoT sensor hardware; 
sophisticated physical tampering of sensors remains a threat vector that software solutions cannot 
fully address. 
10.2 Future Work 
Several research directions extend this work. Large language model integration could enable 
natural-language querying of supply chain data and automated contract drafting from natural 
language specifications. Cross-chain interoperability protocols would enable organizations in 
different consortium networks (e.g., a manufacturer on Network A and a retailer on Network B) to 
transact seamlessly. Real-time carbon market integration would allow automated purchase of 
carbon offsets proportional to measured emissions, enabling supply chains to become carbon-
neutral by design. Finally, applying causal inference methods rather than purely predictive ML to 
the SCDT would enable counterfactual analysis: answering not just 'what will happen?' but 'what 
would have happened if we had made a different decision?' 
 
11. CONCLUSION 
This paper presented S2CF, a Smart Supply Chain Framework that integrates Artificial Intelligence 
and blockchain technology into a unified, five-layer architecture addressing visibility, intelligence, 
trust, and automation across the entire supply chain lifecycle. The core insight is that AI and 
blockchain solve complementary supply chain problems: AI provides the predictive and adaptive 
intelligence that makes supply chains responsive; blockchain provides the shared truth layer that 
makes supply chains trustworthy. 
 
The Federated Supply Chain Learning protocol enables cross-organizational AI without 
compromising data sovereignty. Smart Contract Lifecycle Management automates commercial 
processes from purchase order to final payment. The Supply Chain Digital Twin provides real-time 
visibility and disruption simulation. Together, these components deliver quantifiable 
improvements: 91.6% demand forecast accuracy, 97.8% counterfeit detection, 67% reduction in 
order processing time, and automated compliance reporting for ESG regulations. 
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RETHINKING BOUNDARIES IN EDUCATION: INTEGRATING 
MULTIDISCIPLINARY APPROACHES FOR 21ST-CENTURY 

LEARNING WITH REFERENCE TO ACCOUNTING 
DIFFICULTIES AT THE SENIOR SECONDARY LEVEL 

KALPANA TANK 

ABSTRACT 
The transformation of 21st-century education requires moving beyond traditional subject-based 
instruction to multidisciplinary approaches that foster critical thinking, creativity, and problem-
solving. Accounting, a cornerstone of senior secondary commerce education in India, presents 
formidable learning challenges due to its conceptual abstraction, procedural complexity e.g., 
double-entry systems, depreciation, financial ratios, and limited real-world relevance. This results 
in high board exam failure rates exceeding 40% (CBSE and Gujarat Board data), compounded by 
numeracy deficiencies (Class V arithmetic at 30.7% per PARAKH and ASER 2024). Grounded in NEP 
2020's multidisciplinary framework, PISA 2022 insights, and Gujarat's competency-based reforms, 
this conceptual-analytical study examines how integrating accounting with economics, IT, business 
studies, ethics, and data analytics addresses these issues. Project-based learning (PBL) is central: 
students analyze Gujarat MSME financials via Excel dashboards, ethical audits, and economic 
forecasting, bridging STEM-humanities divides. Evidence from IIT Delhi's interdisciplinary 
electives shows 80% problem-solving gains; PBL meta-analyses confirm 25-40% engagement 
improvements. Key difficulties persist in financial statements, partnership accounts, and company 
accounts, stemming from rote memorization and foundational gaps. Multidisciplinary strategies 
enhance conceptual clarity, digital literacy, and ethical decision-making. Challenges include teacher 
training shortfalls (68% lack interdisciplinary skills) and rigid assessments. Recommendations 
propose curriculum redesign, 4-year B.Ed. programs fusing accounting-analytics, MOOCs for IFRS 
simulations, academic credit banks for flexible minors, and PARAKH-aligned holistic metrics. By 
dissolving disciplinary boundaries, this approach converts accounting from a rote burden into 
dynamic preparation for India's fintech economy, promoting equitable, globally employable 
learners. 
KEYWORDS: MULTIDISCIPLINARY EDUCATION, ACCOUNTING PEDAGOGY, NEP 2020, PROJECT-BASED 
LEARNING, SENIOR SECONDARY COMMERCE, GUJARAT PARAKH, 21ST-CENTURY COMPETENCIES, FINTECH 
ECONOMY, TEACHER TRAINING, PBL 
 
1.  INTRODUCTION  
The contemporary educational landscape is undergoing rapid transformation as a result of 
globalization, technological advancements, and evolving workforce requirements. Education 
systems across the world are increasingly expected to prepare learners not only with subject-
specific knowledge but also with critical thinking, problem-solving abilities, adaptability, and 
interdisciplinary understanding. Traditional teaching methods, which are largely based on rote 
memorization and compartmentalized subject instruction, are gradually being questioned for their 
inability to equip students with the competencies required in a dynamic and knowledge-driven 
society. In the Indian context, educational reforms have further emphasized the need for holistic 
and integrated learning. The National Education Policy 2020 strongly advocates a shift from rigid 
disciplinary boundaries to a more flexible and multidisciplinary approach to education. It highlights 
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the importance of experiential learning, critical thinking, and the integration of knowledge across 
different domains. This paradigm shift aims to make learning more meaningful, relevant, and 
aligned with real-world applications. 
 
Within the field of commerce education, accounting holds a central position as a core subject that 
provides students with essential financial knowledge and analytical skills. It enables learners to 
understand financial transactions, interpret business data, and make informed economic decisions. 
Accounting is not only important for students pursuing careers in commerce and business but also 
plays a vital role in developing financial literacy among individuals in general. 
 
However, despite its importance, accounting is often perceived as a difficult subject by students at 
the senior secondary level. Many learners struggle to grasp its fundamental concepts due to the 
abstract nature of topics such as journal entries, ledger posting, and financial statement 
preparation. The procedural complexity involved in solving accounting problems further adds to 
students’ difficulties. In many cases, teaching methods focus heavily on rules, formats, and 
repetitive practice rather than conceptual understanding, which can lead to confusion and 
disengagement among students. 
 
Another major issue contributing to the difficulty of learning accounting is the lack of connection 
between theoretical concepts and real-life applications. Students often fail to see the practical 
relevance of what they are learning, which reduces their motivation and interest in the subject. As 
a result, accounting is frequently viewed as a monotonous and challenging discipline, leading to 
lower academic performance and reduced confidence among learners. 
 
In response to these challenges, there is a growing recognition of the need to adopt innovative and 
student-centered teaching approaches that go beyond traditional instructional methods. One such 
approach is the multidisciplinary approach, which integrates concepts, skills, and perspectives 
from different subject areas to create a more holistic learning experience. Multidisciplinary 
learning encourages students to make connections between subjects, apply knowledge in real-
world contexts, and develop a deeper understanding of concepts. 
 
In the context of accounting education, a multidisciplinary approach can involve integrating 
elements from economics, mathematics, business studies, and even information technology. For 
example, financial data analysis can be linked with mathematical concepts, while business case 
studies can provide practical insights into accounting practices. Similarly, the use of digital tools 
and software can help students understand accounting processes in a more interactive and 
engaging manner. By connecting accounting with real-world scenarios and related disciplines, 
students can develop a clearer understanding of its relevance and applications. 
 
Furthermore, multidisciplinary approaches align well with constructivist learning theories, which 
emphasize that knowledge is constructed through active engagement and meaningful experiences. 
When students are exposed to diverse perspectives and contexts, they are more likely to develop 
critical thinking skills and retain knowledge effectively. This approach also promotes collaborative 
learning, creativity, and problem-solving abilities, which are essential competencies in the modern 
world. 
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The integration of multidisciplinary strategies in accounting education also supports the 
development of higher-order cognitive skills. Instead of merely memorizing procedures, students 
learn to analyse financial information, interpret results, and make informed decisions. This shift 
from rote learning to conceptual understanding is crucial for improving academic performance and 
preparing students for future academic and professional pursuits. 
 
Moreover, the increasing use of technology in education provides new opportunities for 
implementing multidisciplinary approaches. Digital tools such as accounting software, simulation 
platforms, and online learning resources can enhance the teaching-learning process and make 
accounting more interactive. These tools can also facilitate experiential learning by allowing 
students to engage in real-life financial scenarios and problem-solving activities. 
 
Despite the potential benefits of multidisciplinary approaches, their implementation in classroom 
settings remains limited. Many teachers continue to rely on traditional teaching methods due to 
lack of training, time constraints, or rigid curriculum structures. Additionally, there is a need for 
more empirical research to examine the effectiveness of multidisciplinary strategies in improving 
student learning outcomes in accounting. 
 
In this context, the present study aims to explore the role of multidisciplinary approaches in 
addressing the difficulties faced by students in learning accounting at the senior secondary level. 
The study seeks to analyse how the integration of different disciplines can enhance conceptual 
understanding, improve student engagement, and contribute to better academic performance. 
 
By examining the challenges associated with traditional teaching methods and exploring 
alternative instructional strategies, this study attempts to contribute to the ongoing discourse on 
educational innovation. It also aims to provide practical insights for educators, curriculum 
designers, and policymakers to improve the quality of commerce education. 
 
In conclusion, the need to rethink educational practices has become increasingly important in the 
face of changing societal and economic demands. Multidisciplinary approaches offer a promising 
pathway for making learning more meaningful, engaging, and effective. In the context of accounting 
education, such approaches have the potential to transform students’ perceptions, enhance their 
understanding, and ultimately improve their academic outcomes. Therefore, this study focuses on 
examining the effectiveness of multidisciplinary strategies in overcoming learning difficulties in 
accounting and promoting holistic educational development among senior secondary students. 
 
2. REVIEW OF LITERATURE 
2.1 Challenges in Accounting Education 
Senior secondary accounting in India faces >40% failure rates in CBSE/GSEB exams due to abstract 
concepts (journal entries, trial balances, partnership/company accounts, financial statements) and 
rote memorization (CBSE, 2023; GSEB, 2024). Students perceive accounting as monotonous, 
lacking conceptual clarity (Kumar & Singh, 2022). 
2.2 Foundational Numeracy Gaps 
ASER 2024 reveals only 30.7% Class V division mastery, crippling ratio analysis and cash flow 
interpretation (ASER Centre, 2024). PARAKH 2024 confirms Gujarat's Class 9 math proficiency at 
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32%—below national averages—creating cognitive overload for procedural tasks (NCERT 
PARAKH, 2025). 
2.3 Policy Reforms 
NEP 2020 mandates multidisciplinary, experiential learning to build 21st-century skills 
(Government of India, 2020). PISA 2022 highlights India's problem-solving deficits, urging 
application-based reforms (OECD, 2024). Gujarat's PARAKH initiatives drive competency 
assessments (NCERT PARAKH, 2025). 
2.4 Multidisciplinary Approaches 
Integration with mathematics (ratios), IT (Excel/Python), economics, and business studies 
contextualizes accounting (Altbach & Salmi, 2011). PBL yields 25-40% engagement gains via MSME 
audits (Bell, 2010). 
2.5 Institutional Innovations 
IIT Delhi electives fuse accounting with data analytics (80% problem-solving gains) (IIT Delhi, 
2023). IIM Ahmedabad delivers 70% application uplift through fintech/ESG 
modules. TAPAS achieves 60% quantitative proficiency via projects. 
2.6 Implementation Barriers 
68% teachers lack interdisciplinary training (NCERT, 2023). Rural Gujarat faces IT shortages; rigid 
GSEB assessments ignore PBL outcomes. Indian Institute of Teacher Education promotes 
integrated B.Ed. programs, but scale remains limited. 

Challenge Evidence Solution 

Rote Learning >40% failures PBL integration 

Numeracy Gaps 30.7% division (ASER) Math-accounting fusion 

Teacher Training 68% unskilled SWAYAM MOOCs 

Infrastructure Rural IT deficit Samagra labs 

 
This review establishes urgency for NEP-aligned reforms targeting Gujarat's PARAKH deficits 
through scalable multidisciplinary models.  
 
3. OBJECTIVES OF THE STUDY 
This study examines challenges in senior secondary accounting education and evaluates 
multidisciplinary approaches per NEP 2020. Specific objectives include: 
To identify key learning difficulties among senior secondary students in accounting, focusing on 
conceptual understanding, problem-solving, and application of principles like journal entries, 
partnership accounts, financial statements, and IFRS. 
Analyzing root causes: numeracy gaps, rote learning, lack of real-world relevance, and traditional 
teaching. 
Assessing NEP 2020 multidisciplinary strategies' role in accounting pedagogy transformation. 
Evaluating PBL and integration impacts on engagement, clarity, and performance. 
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Comparing pre/post-intervention student outcomes. 
Developing a Gujarat-specific model with MSME financial analysis. 
Recommending scalable school strategies and policies. 
 
4. SIGNIFICANCE OF THE STUDY 
The study addresses >40% GSEB/CBSE failure rates and Gujarat's PARAKH numeracy deficits (32% 
Class 9 proficiency). It provides PBL frameworks, supports NEP reforms, fills pedagogy gaps, and 
equips educators for fintech-ready skills via training tools and curriculum redesign—enhancing 
academic reports and institutional quality.  
 
5. RESEARCH METHODOLOGY 
This study employs a mixed-methods secondary research design to systematically analyze 
challenges in senior secondary accounting education and evaluate multidisciplinary interventions. 
Data synthesis draws from over 50 credible sources spanning 2019-2026, including policy 
documents (NEP 2020), national assessments (PARAKH Rashtriya Sarvekshan 2024, ASER 2024, 
PISA 2022), empirical PBL studies, GSEB/CBSE performance metrics, and Gujarat-specific reforms. 
Sources were selected using strict inclusion criteria: peer-reviewed publications, India-focused 
with Gujarat emphasis, post-NEP relevance, and quantitative/qualitative rigor. 
5.1 Data Collection and Analysis 
Qualitative Component: Thematic analysis, inspired by NVivo coding protocols, categorizes 
challenges (e.g., rote learning, numeracy gaps) and strategies (e.g., PBL integration, technology 
fusion). Key themes emerged from policy texts, classroom case studies, and expert reports, 
ensuring contextual depth for Gujarat's competency-based shifts. 
Quantitative Component: Meta-analytic effect sizes (e.g., PBL standardized mean difference 
SMD=0.44 from Bell, 2010; 25-40% engagement gains) and assessment metrics (e.g., PARAKH Class 
9 math proficiency at 32% in Gujarat; GSEB Class 12 commerce pass rates ~73%) quantify impacts. 
Comparative pre/post-intervention data from IIT Delhi electives (80% problem-solving uplift) 
benchmarks outcomes. 
A Gujarat lens contextualizes findings, prioritizing local MSME applications and PARAKH-identified 
deficits (e.g., 30.7% Class V division mastery). 
5.2 Multidisciplinary Strategies 
The study proposes four integrated strategies to dissolve disciplinary silos, aligning with NEP 
2020's holistic, experiential vision : 

Strategy 
Disciplines 
Integrated Expected Outcomes Gujarat Application 

PBL MSME 
Audits 

Accounting + IT + 
Economics + Ethics 

40-60% conceptual 
grasp & engagement 
rise  

Local textile firms; 
Excel audits 

Flexible 
Electives (NEP 
Credit Banks) 

Accounting + Data 
Analytics + 
Economics 

Critical thinking; 80% 
problem-solving gains 
[IIT Delhi, 2023] 

School clusters; +2 
minors 
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Strategy 
Disciplines 
Integrated Expected Outcomes Gujarat Application 

Technology 
Simulations 

Accounting + Coding 
(Python/Sheets) 

IFRS mastery; reduced 
abstraction 

MOOCs; visual 
flowcharts 

Vocational 
Tracks 

Accounting + 
Entrepreneurship + 
Business 

Employability skills 
NEP 5+3+3+4; 
Grade 9+ startup 
projects 

 
These strategies foster 21st-century competencies amid fintech/ESG demands. 
5.3 Limitations and Scope 
Reliance on secondary data limits primary validation; no original surveys or classroom pilots were 
conducted. Future research should test interventions empirically in Gujarat schools. Scope focuses 
on senior secondary commerce, excluding higher education. Ethical considerations include open-
access sources and non-sensitive data synthesis. 
 
6. ACCOUNTING DIFFICULTIES AT SENIOR SECONDARY LEVEL 
Senior secondary accounting faces >40% failure rates in GSEB/CBSE exams due to abstract 
concepts and rote reliance, per PARAKH/ASER data. 
6.1 Conceptual Challenges: Students struggle with double-entry, depreciation, ratios—seen as 
formulas, not systems. Numeracy gaps (30.7% Class V division per ASER 2024) block trial balances. 
6.2 Procedural Issues: Journal/ledger formats, cash flows, International Financial Reporting 
Standards (IFRS) demand memorization; debit-credit errors persist amid Gujarat's 32% Class 9 
math proficiency (PARAKH). 
6.3 Lack of Application: No MSME/ethical audit links fuel disengagement in fintech era. 
6.4 Teaching Constraints: 68% teachers lack interdisciplinary skills; lectures limit problem-
solving. 
 
7. MULTIDISCIPLINARY APPROACHES 
NEP 2020 integration yields 25-40% engagement gains via PBL. 
7.1 Mathematics: Ratio forecasting addresses ASER gaps. 
7.2 Technology: Excel/Python for IFRS simulations. 
7.3 Business Studies: MSME cases contextualize statements. 
7.4 PBL: Firm audits blend ethics (35% ratio gains). 
7.5 Experiential: Hands-on audits replace recall. 
 
8. INNOVATIVE STRATEGIES 
From IIT Delhi/IIM models: 
Case-Based: Rajkot textile bankruptcies. 
Simulations: Google Sheets IFRS (70% gains). 
Digital Platforms: SWAYAM MOOCs. 
Discussions: Fraud ethics. 
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Activity-Based: MSME forecasting (60% uplift). 
 
9. EVIDENCE AND CASE STUDIES 
This chapter validates multidisciplinary approaches through empirical case studies and 
quantitative synthesis, demonstrating improvements in accounting learning outcomes aligned with 
NEP 2020 and Gujarat's PARAKH reforms. 
9.1 Key Case Studies 
Case 1: IIT Delhi Interdisciplinary Electives 
Engineering-commerce electives integrate accounting with Python/Excel financial modeling. 
Students built cash flow predictors, mastering IFRS/ratios. Results: 80% problem-solving gains, 
adaptable to +2 via NEP credit banks. 
Case 2: IIM Ahmedabad Executive Programs 
Outreach modules blend accounting, fintech, and ethics. Gujarat MSME audits via AI simulations 
yielded 70% application skill uplift for financial statements, scalable for senior secondary 
ESG/startup focus. 
Case 3: Gujarat MSME PBL Pilot 

Strategy Benefit Gujarat Link 

Case-Based Context MSME audits 

Simulations Mastery IFRS MOOCs 

Digital Access Samagra labs 

Discussions Reasoning NEP electives 

Activity Engagement PARAKH 

Source Metric Improvement 

PBL Meta-Analyses Engagement 25-40% 

IIT Delhi Problem-Solving 80% 

IIM Ahmedabad Application 70% 

MSME Pilot Ratio Accuracy 35% 
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Post-PARAKH 2024 (32% Class 9 math proficiency), Rajkot students audited textile firms using 
balance sheets, Excel dashboards, and forecasting. Pre-PBL numeracy modules addressed ASER 
gaps (30.7% division): 35% ratio accuracy rise, 40% engagement boost. 
Case 4: TAPAS School Model 
Scaled project-based framework delivered 60% quantitative gains via commerce simulations 
(partnership audits), supporting Gujarat's competency overhaul. 
9.2 Quantitative Evidence 
Gujarat targets 50% proficiency by 2030, emulating Maharashtra. These cases confirm potential to 
cut >40% GSEB/CBSE failures, building fintech-ready skills. 
 
10. CHALLENGES AND RECOMMENDATIONS 
10.1 Key Challenges 
Pedagogical Gaps: 68% teachers untrained in interdisciplinary methods; rote focus fails 
IFRS/financial modelling. IIT/IIM cases succeed with expert support unavailable in schools. 
Resource Constraints: Rural Gujarat lacks IT (Excel/Python) for PBL pilots; PARAKH notes 
infrastructure divides. 
Rigid Assessments: GSEB/CBSE exams ignore PBL gains (35-80%), perpetuating >40% failures 
amid ASER gaps (30.7% division). 
Scalability: TAPAS/IIM models (60-80% gains) lack +2 adaptation and MSME coordination. 
10.2 Recommendations 
Policy: Mandate 4-year B.Ed. with accounting-analytics by 2030; NEP credit banks for electives. 
Training: SWAYAM MOOCs for 50,000 educators; IIM/IIT incentives leveraging 70% application 
gains. 
Infrastructure: Samagra Shiksha digital labs; MSME PBL partnerships. 
Assessments: PARAKH rubrics (40% projects) with pass rate dashboards. 
10.3 Roadmap 

Source Metric Improvement 

TAPAS Quantitative Skills 60% 

PARAKH/ASER Numeracy Baseline 

Phase Timeline Actions Targets 

Pilot Year 1 50 Rajkot schools; MOOCs 35% ratio gain; 80% trained 

Scale Years 2-3 500 labs; electives 73%→85% pass rate 

Maturity Year 5 PARAKH metrics 
80% proficiency; <20% 
failures 
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11. CONCLUSION AND FUTURE DIRECTIONS 
Multidisciplinary NEP 2020 strategies transform accounting from rote burden to fintech 
preparation. Case studies confirm gains: IIT Delhi (80% problem-solving), IIM Ahmedabad (70% 
application), Gujarat pilots (35% ratios), TAPAS (60% quantitative). Gujarat bridges 
PARAKH/ASER gaps (32% Class 9 math), cutting >40% failures via PBL. 
 
Recommendations enable Year 1 pilots to Year 5's 80% proficiency. This dissolves silos, building 
critical thinking for India's economy. 
Future Research: 
Longitudinal RCTs in 100 schools. 
AI ethics/IFRS modules. 
PARAKH visuals; Maharashtra comparisons. 
Rural-urban scalability; MSME internships. 
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ABSTRACT 
In the contemporary era, education extends beyond academic achievement to include the 
emotional and psychological well-being of students. Increasing academic competition, parental 
expectations, peer pressure, and the rapid expansion of digital technology have contributed to a 
rise in mental health issues among students. Problems such as anxiety, depression, low self-esteem, 
and social isolation are becoming increasingly prevalent and have a direct impact on students’ 
academic performance and personal development.Artificial Intelligence (AI) has emerged as a 
powerful and innovative tool capable of addressing these challenges by offering early detection, 
personalized interventions, and continuous mental health support. AI technologies such as machine 
learning, natural language processing, and emotion recognition systems can analyse students 
behavioral and emotional patterns to provide timely assistance. This paper examines the role of AI 
in supporting students’ emotional well-being, discusses its advantages, explores ethical concerns, 
and provides recommendations for effective implementation. The study concludes that AI, when 
used responsibly alongside human support systems, can significantly enhance student well-being 
and contribute to a healthier educational environment. 
 
INTRODUCTION 
Education is a fundamental pillar of human development, shaping not only intellectual capabilities 
but also emotional and psychological well-being. Students between the ages of 6 and 18 experience 
critical developmental stages that influence their cognitive abilities, emotional stability, and social 
relationships. During this period, they encounter numerous challenges such as academic pressure, 
peer relationships, family expectations, and exposure to digital technologies. 
 
In recent decades, there has been a significant increase in emotional and psychological problems 
among students. The pressure to excel academically, combined with societal expectations and 
technological influences, has created a stressful environment. Students often struggle with anxiety, 
depression, fear of failure, and feelings of inadequacy. These issues not only affect their academic 
performance but also their overall quality of life. 
 
Traditional educational systems have primarily focused on academic achievement, often 
overlooking the importance of emotional well-being. Although schools provide counselling 
services, the growing student population and limited availability of trained professionals make it 
difficult to provide individualized attention. 
 
Artificial Intelligence (AI) offers innovative solutions to address these challenges. By leveraging 
advanced technologies such as machine learning and natural language processing, AI systems can 
analyse student data, detect emotional distress, and provide personalized support. The integration 
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of AI into education has the potential to transform how institutions address mental health issues, 
making support more accessible, efficient, and effective. 
 
UNDERSTANDING STUDENTSEMOTIONAL AND PSYCHOLOGICAL CHALLENGES 
Students today face a wide range of emotional and psychological issues that can hinder their 
development. 
1. Anxiety and Stress 
Anxiety is one of the most common mental health issues among students. Academic pressure, 
examinations, and uncertainty about the future contribute to high levels of stress. Symptoms 
include nervousness, restlessness, and difficulty concentrating. 
2. Depression 
Depression is characterized by persistent sadness, lack of interest in activities, fatigue, and changes 
in sleep or appetite. It can have serious consequences if not addressed promptly. 
3. Low Self-Esteem and Lack of Confidence 
Students often compare themselves with peers, leading to self-doubt and low confidence. Failure 
to meet expectations can further worsen these feelings. 
4. Social Problems 
Bullying, peer pressure, and difficulty maintaining relationships can lead to emotional distress and 
isolation. 
5. Behavioral Issues 
.  Emotional problems often manifest as anger, aggression, or withdrawal. These behaviours can 
disrupt both academic and social life. 
6. Fear of Failure 
The fear of failure prevents students from taking risks and exploring new opportunities, limiting 
their growth. 
7. Loneliness and Isolation 
Despite being connected through technology, many students experience loneliness due to reduced 
face-to-face interactions. 
 
CAUSES OF EMOTIONAL AND PSYCHOLOGICAL PROBLEMS 
1. Academic Pressure 
The competitive educational system places immense pressure on students to perform well, leading 
to stress and anxiety. 
2. Family Factors 
.    Parental expectations, lack of emotional support, and family conflicts can negatively affect 
students’ mental health. 
3. Social Influences 
.   Peer pressure, bullying, and social mediaposeur contribute significantly to emotional challenges. 
4. Technological Factors 
Excessive use of digital devices can lead to addiction, reduced physical activity, and social isolation. 
5. Personal Factors 
Individual personality traits, coping mechanisms, and physical health also play a role in emotional 
well-being. 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  85 
 

ARTIFICIAL INTELLIGENCE: CONCEPT AND SCOPE IN EDUCATION 
Artificial Intelligence refers to the simulation of human intelligence processes by machines. It 
includes technologies such as: 
Machine Learning (ML)  
Natural Language Processing (NLP)  
Computer Vision  
Predictive Analytics  
In education, AI is used for personalized learning, intelligent tutoring systems, automated 
assessment, and student support services. Recently, its role has expanded to include mental health 
support. 
AI systems can process large amounts of data and identify patterns that may not be visible to 
humans. This capability makes AI an effective tool for detecting emotional and psychological issues 
among students. 
 
ROLE OF AI IN ADDRESSING STUDENTS EMOTIONAL AND PSYCHOLOGICAL CHALLENGES 
1. Early Detection and Intervention 
AI systems can analyse studentsbehavior, language, and interactions to detect early signs of 
emotional distress. For example, sentiment analysis can identify negative emotions in written or 
spoken communication. 
Early detection enables timely intervention, preventing problems from becoming severe. 
2. AI-Powered Mental Health Chatbots 
Chatbots such as Woebot and Wysa provide immediate support to students. These systems use 
natural language processing to engage in conversations, understand concerns, and provide coping 
strategies. 
They offer a safe and confidential environment for students to express their feelings. 
3. Personalized Emotional Support 
AI systems can tailor support based on individual needs. By analysing data, AI can recommend 
mindfulness exercises, stress management techniques, and study strategies. 
4. Emotion Recognition Technologies 
AI can use facial recognition, voice analysis, and physiological data to assess emotional states. These 
technologies can be used in classrooms to monitor student well-being. 
5. Digital Platforms for Emotional Expression 
AI-based platforms provide opportunities for students to express their emotions through 
journaling and creative activities. These platforms can offer feedback and suggestions. 
6. Support for Teachers and Parents 
AI systems can generate insights into students’ emotional and behavioral patterns. Teachers and 
parents can use this information to provide appropriate support. 
7. 24/7 Accessibility 
AI tools are available at all times, allowing students to seek help whenever needed. 
8. Predictive Analytics and Preventive Measures 
AI can analyse historical data to predict potential emotional issues, enabling preventive 
interventions. 
 
APPLICATIONS AND CASE EXAMPLES OF AI IN STUDENT MENTAL HEALTH 
Several AI-based tools are already being used: 
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Woebot: Provides cognitive behavioral therapy-based support.  
Wysa: Offers emotional support through AI conversations.  
Replika: Acts as a conversational companion.  
Ellie (AI therapist): Uses facial expression analysis to detect emotions.  
These tools demonstrate the practical application of AI in addressing mental health challenges. 
Advantages of AI in Student Mental Health Support 
Accessibility and scalability  
Cost-effectiveness  
Personalized support  
Early detection and intervention  
Confidentiality and reduced stigma  
Data-driven decision-making  
 
CHALLENGES AND ETHICAL CONCERNS 
1. Privacy and Data Security 
AI systems collect sensitive data. Ensuring confidentiality is essential. 
2. Lack of Human Touch 
AI cannot fully replace human empathy and emotional understanding. 
3. Over-Reliance on Technology 
Excessive dependence on AI may reduce interpersonal skills. 
4. Bias in AI Systems 
Biased data can lead to unfair outcomes. 
5. Ethical Issues 
Clear guidelines are needed to ensure responsible use. 
 
FUTURE SCOPE OF AI IN STUDENT MENTAL HEALTH 
The future of AI in education is promising: 
Integration with virtual reality for immersive therapy  
Advanced emotion detection systems  
Collaboration with human counsellors 
Expansion in rural and underserved areas  
AI has the potential to make mental health support more inclusive and accessible. 
 
RECOMMENDATIONS 
Use AI as a supportive tool, not a replacement  
Implement strong data protection policies  
Train teachers and counsellors 
Promote awareness among students  
Develop ethical guidelines  
Encourage collaboration among stakeholders  
 
CONCLUSION 
Students today face complex emotional and psychological challenges that require immediate 
attention. Emotional well-being is essential for academic success and overall development. 
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Artificial Intelligence offers innovative solutions through early detection, personalized support, and 
continuous accessibility. However, it cannot replace human empathy. A balanced approach that 
combines AI with human support is necessary. 
 
With proper implementation and ethical considerations, AI can transform education and create a 
supportive environment for students. Timely emotional support, like a guiding light, can help 
students overcome challenges and achieve their full potential. 
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ABSTRACT 
The criminal justice system plays a vital role in maintaining social order and protecting the rights 
of citizens. India’s criminal law framework has undergone a historic transformation with the 
introduction of new criminal legislations such as the Bharatiya Nyaya Sanhita (BNS), Bharatiya 
Nagarik Suraksha Sanhita (BNSS), and Bharatiya SakshyaAdhiniyam (BSA) in 2023. These 
laws replaced the colonial-era statutes of the Indian Penal Code, Code of Criminal Procedure, 
and Indian Evidence Act. The reforms aim to modernize the criminal justice system, strengthen 
victim protection, incorporate technological developments, and ensure speedy justice.  
 
This research paper critically analyzes the objectives, features, and implications of these reforms 
in India. The study explores how the new laws seek to balance the rights of the accused, victims, 
and society while addressing emerging challenges such as cybercrime, organized crime, and 
technological evidence. The research adopts a doctrinal methodology and evaluates judicial 
developments, legislative reforms, and policy perspectives in criminal law. 
Keywords: Criminal Justice System, BNS 2023, BNSS 2023, BSA 2023, Criminal Law Reform, 
India. 
 
1. INTRODUCTION 
Criminal law is an essential component of the legal system that regulates conduct considered 
harmful to society and prescribes punishments for such acts. In India, criminal law historically 
evolved during the British colonial period with the enactment of the Indian Penal Code, 1860, 
which formed the foundation of substantive criminal law.  
 
However, with changing social, economic, and technological conditions, the traditional criminal law 
framework required significant reforms. The government of India introduced a comprehensive 
overhaul of criminal laws through three major statutes in 2023: 
Bharatiya Nyaya Sanhita (BNS), 2023 
Bharatiya Nagarik Suraksha Sanhita (BNSS), 2023 
Bharatiya SakshyaAdhiniyam (BSA), 2023 
These reforms became effective from 1 July 2024, replacing the earlier colonial laws and 
introducing modern provisions to address contemporary criminal challenges.  
The primary objective of these reforms is to create a justice-centric legal system that ensures 
accountability, transparency, and efficiency in criminal proceedings. 
 
2. RESEARCH OBJECTIVES 
To examine the evolution of criminal law in India. 
To analyze the features of the new criminal laws introduced in 2023. 
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To study the impact of criminal justice reforms on investigation and trial procedures. 
To evaluate the challenges and limitations in implementing the new criminal laws. 
 
3. RESEARCH METHODOLOGY 
This research adopts a doctrinal legal research methodology. The study is based on the analysis 
of statutes, judicial decisions, research articles, and government reports relating to criminal justice 
reforms in India. Secondary sources such as books, journal articles, and legal commentaries have 
been used for analysis. 
 
4. EVOLUTION OF CRIMINAL LAW IN INDIA 
The Indian criminal justice system has evolved through several phases: 
4.1 Colonial Period 
During British rule, criminal law was codified in the Indian Penal Code, 1860, drafted by Lord 
Macaulay. This code provided a uniform criminal law system across India and remained the 
primary criminal statute for over 160 years.  
4.2 Post-Independence Developments 
After independence, the criminal justice system continued to operate under colonial laws but 
underwent several amendments to address new social challenges such as corruption, terrorism, 
and organized crime. 
4.3 Modern Reforms 
In recent decades, increasing crime rates, technological developments, and the need for speedy 
justice prompted the government to reform the criminal justice system. The introduction of the 
BNS, BNSS, and BSA in 2023 represents the most significant reform in India’s criminal law 
framework. 
 
5. KEY FEATURES OF THE NEW CRIMINAL LAWS 
5.1 Bharatiya Nyaya Sanhita (BNS), 2023 
The BNS replaces the Indian Penal Code and introduces several significant changes: 
Inclusion of new offenses such as mob lynching and organized crime. 
Stronger provisions for crimes against women and children. 
Introduction of community service as punishment for minor offenses.  
5.2 Bharatiya Nagarik Suraksha Sanhita (BNSS), 2023 
The BNSS replaces the Code of Criminal Procedure and focuses on improving criminal procedure 
through: 
Time-bound investigation and trial procedures. 
Use of digital technology in criminal investigations. 
Strengthening victim rights and witness protection mechanisms.  
5.3 Bharatiya SakshyaAdhiniyam (BSA), 2023 
The BSA modernizes evidence law by incorporating: 
Recognition of digital and electronic evidence. 
Improved forensic investigation processes. 
Greater reliability in evidence evaluation. 
 
6. IMPACT OF CRIMINAL LAW REFORMS 
The new criminal laws are expected to bring several positive changes in the criminal justice system. 
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6.1 Speedy Justice 
The introduction of timeline-based investigations and trials aims to reduce delays in criminal cases 
and ensure quicker disposal of cases. 
6.2 Victim-Centric Justice 
The reforms emphasize victim rights, compensation, and protection during criminal proceedings. 
6.3 Technological Integration 
The legal system now recognizes digital evidence, cybercrime, and forensic technology as essential 
components of criminal investigation. 
6.4 Improved Law Enforcement 
The reforms strengthen police investigation procedures and encourage accountability in the 
criminal justice process. 
 
7. CHALLENGES IN IMPLEMENTATION 
Despite the progressive nature of the reforms, several challenges remain: 
Lack of awareness among law enforcement officials. 
Need for training of police and judiciary. 
Infrastructure limitations in forensic investigation. 
Digital divide affecting implementation of technology-based procedures. 
These challenges must be addressed to ensure the effective functioning of the new criminal laws. 
 
8. FINDINGS 
The criminal justice system in India required modernization to address emerging crimes. 
The new criminal laws represent a significant shift from colonial legal frameworks. 
Technological integration has become essential in criminal investigation. 
Victim protection has gained increased importance in modern criminal jurisprudence. 
Implementation challenges may affect the effectiveness of the reforms. 
 
9. SUGGESTIONS 
Conduct regular training programs for police officers and judicial officers. 
Strengthen forensic laboratories and digital investigation units. 
Increase public awareness regarding new criminal laws. 
Introduce advanced technology for crime detection and investigation. 
Establish monitoring mechanisms to ensure effective implementation. 
 
10. CONCLUSION 
The reform of criminal law in India marks a significant milestone in the evolution of the legal 
system. The introduction of the Bharatiya Nyaya Sanhita, Bharatiya Nagarik Suraksha Sanhita, and 
Bharatiya SakshyaAdhiniyam reflects the government's commitment to modernizing the criminal 
justice framework. These laws aim to ensure a more efficient, victim-centric, and technology-driven 
justice system. 
 
However, successful implementation requires coordinated efforts from the judiciary, law 
enforcement agencies, policymakers, and legal scholars. Continuous evaluation and reforms will be 
necessary to ensure that the criminal justice system effectively protects the rights of individuals 
while maintaining public order and justice. 
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ABSTRACT  
Women Empowerment is degree of autonomy and self determination in people and in 
communities. This enable them to represent their interest in a responsible and self determined way 
acting on their own authority. It is the process of becoming stronger and more confident especially 
in controlling one’s life and claiming one’s right. Empowerment as action refers to process of self 
empowerment and to professional support of people which enable them to overcome their sense 
of powerlessness and lack of influence and to recognize and use their resources.  
 
This paper presents a conceptual understanding of women empowerment, examines its 
multidimensional nature and evaluates the status, challenges and policy responses in rural 
Rajasthan. The study argues that empowerment is not merely a policy outcome but a continuous 
Socio-cultural transformation requiring structural and attitudinal change.  
KEYWORDS : EMPOWERMENT, SELF DETERMINATION, PROFESSIONAL SUPPORT, POWERLESSNESS.  
 
1. INTRODUCTION :  
The discourse on development has increasing recognized women as central agents of change rather 
than passive beneficiaries. In rural India, Women contribute significantly to agriculture livestock 
management and household sustainability, yet their roles remain undervalued and 
underrepresented in decision making processes.  
 
Rajasthan provides a critical case for analysis due to its deeply rooted socio-cultural traditions and 
persistent gender inequalities. While state and national initiatives have improved access to 
resources and opportunities, disparities in education and autonomy continue to exist.  
RESEARCH METHODOLOGY –  
The research methodology employed involved the utilization of Secondary data for result 
interpretation and quantitative analysis was applied to analyse interpret the data.  
 
OBJECTIVE :  
The objective is study analyse and create understanding women’s empowerment in India. The focus 
on understanding the current situation, identifying and exploring opportunities for women 
progress in economic, social, political and cultural aspects.  
Primary Dimensions Affecting Women Empowerment  
It involves three Primary Dimensions which are  
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Socio-Cultural Empowerment – It addresses strengthening women’s capacity to make choices 
and act within their societal and cultural context.  
Economic Empowerment – It focus on providing women with financial independence, access to 
resources and opportunities to participate fully in the economy.  
Political Empowerment – It involves increasing and improving women’s participation in political 
processes, decision making and representation in governance structures.  
 
 
       WOMEN  
EMPOWERMENT 
 
 
 
EDUCATION AND AWARENESS 
 
ECONOMIC      SIGNIFICANCE    SOCIAL  
DEVELOPMENT    OF WOMEN EMPOWERMENT   JUSTICE  
 
    POLITICAL     HEALTH AND  
    PARTICIPATION   WELL BEING  
AN OUTLOOK OF WOMEN EMPOWERMENT IN INDIA  
The outlook of Women’s empowerment in India is positive with significant progress in various 
areas. Here are some key points to consider.  

EDUCATION :  
(Female literacy has surged from 55.1% 
2001 to 2021)  

ECONOMIC INCLUSION  
(Women’s Workforce participation from 
23% to 37% with initiative like MUDRA 
YOJANA and Standup empowering India 
empowering women entrepreneurs)  

KEY FACTORS 
POLITICAL REPRESENTATION  
(Women’s Reservation Bill 33% for 
women in Parliament and State 
Assemblies with 46% of elected 
representatives in panchayats being 
women).  

SAFETY AND SECURITTY  
(Initiatives like Mission Shakti and One 
Stop Centers provide Support to Women 
affected by violence 10, 61, 33 women 
receiving assistance since the program’s 
inception.  

ETHICAL LEGAL FRAME WORK 
Constitutional Provision for Women Empowerment and Gender. Equality in India-
Constitution of India contain several provision that support cause of Women 
Empowerment. Fundamental Rights Article 14, 15(1), 15(3), 16, 21, 23, 243(D), 
243(T), 239AA, 330A, 332A, are provisions promoting gender  

 
Equality and women’s empowerment in Indian Society.  
 
STATISTICAL REVIEW ON VARIOUS ASPECTS ON WOMEN EMPOWERMENT  

POLITICAL 

SOCIO-
CULTURAL 

ECONOMIC 
EMPOWERMENT  
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Data source according National Family Health Survey (NFHS – 5); POSTED BY NITI AAYOG, 
New Delhi, India  

CRITERIA YEAR AGE  DATA 
Gender Parity and education  2019 – 21 15 – 49 age  Women – Male – 

68.8% to 71.8%  
Comparatively – 
50% increased.  

ECONOMIC (Asset, Finance Job)     
Land Assets  2015 – 16 

2019 – 21 
15 – 49 age  
(Increased 
to) 

38%  
43.3% 

Banking Saving Amount  2015 – 16 15-49 age  
(increased) 

25%  
77.4%  

Social Factor  
Married on Legal Age 

2015 – 16 
2019 – 2021 

20 – 24 17.7% 

Internet  
Accessibility  

2015 – 16  
2019 – 2021 

 33% (Increased)  
57%  

 
 Outlook of Women Empowerment with special reference to Rajasthan State  

Rajasthan Economic 
Empowerment 

Decision 
Making  

Health and 
Nutrition (0 
– 10) 

Gender 
Roles (0 – 
17 years) 

WEI  
(0 – 36 
Years)  

 2.95 1.75 10.16 4.15 19 
 
Current Situation of Women Empowerment in Rajasthan  
From specifically Rajasthan’s state point of view Women workforce has increased in positively in 
both rural and urban areas.  

Female Workforce  Year ( 2001 ) Year (2011) 
Rajasthan State in total (women 
workforce) 

33.5%  35.1%  

Urban Area  9.5% 12.0% 
Rural Areas 
(Mostly Primary Section) 

40.6% 42.7%  

 
Source Inspire – Journal Commerce Economics and Computer Science (JCE CS).  
 Women in Rajasthan contribute significantly in agriculture land, labour (workforce) and 
entreneurship (capital), but face cultural and structural barriers that limit their full participation in 
production. Their strongest presence is in agriculture and informal labour, while their 
representation in capital ownership and management remain low.  

Factors of Production Women’s Role in Rajasthan Key Challenges 
Land (Agriculture) Major contributors in 

farming and Livestock.  
Low land Ownership, 
unpaid labour. 

Labour (Workforce) 11.6M Women workers, 
mostly informal 

Cultural, limited formal 
jobs.  
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Capital (Entrepreneurship) Active in SHGs, handicrafts. Poor Credit Access, low 
representation in large 
industries. 

 
CHALLENGES OF WOMEN EMPOWERMENT IN RAJASTHAN  
Women’s empowerment is a multidimensional concept encompassing social, economic, political 
and psychological dimensions, Despite policy interventions and improvements in literacy rates, 
deep rooted Socio-cultural norms, economic constrains and regional inequalities continue to 
Women’s growth and access to resources. The determinants affecting Women Empowerment in 
Rajasthan are –  
1. Education and Literacy –  
 Gender Disparities in Education –  
Several factors contributed to gender disparities in education including early marriage, poverty, 
cultural stigma, surrounding girl’s education. In many communities girls often prioritized for 
household responsibilities or married off at young age, which limits their opportunities for formal 
education and personal development.  
According to Census Gender Disparity Index (growth) overall across five levels.  

Gender Parity 
Index Overall (1.) 
across all five 
levels  

Year Girls Boys  

Primary 2024 – 25 1.0 1.0 
Secondary 2024 – 25 1.0 1.0 
Higher Secondary  2024 – 25 0.90 1.0 

(Link Education for All in India).  
2. Access to Health Care :  
Access to healthcare remains a critical challenge for women in Rajasthan (Singhal, 2015). Many 
rural  areas lack adequate health facilities and cultural taboos surrounding reproductive health 
often prevent women from seeking necessary medical care. The situation results in poor health 
outcomes, including high maternal mortality rates and inadequate access to reproductive health 
services. According to study from Indian Journal of Science and Technology a study on a “Maternal 
Health Realities in Rajasthan”  
 
In India, particularly in State of Rajasthan various programs and initiatives have been implemented 
to improve maternal health. The Maternal Mortaility Ratio (MMR) decreased from 244 in 2011-13 
to 141 in 2017-19, indicating improved healthcare accessibility. Over time, programs like Janani 
Surksha Yojana (JSK) and Janani Shishu Suraksha Karyakaram (JSSK) have led to reduction in 
maternal and Child healthcare costs benefiting a broader spectrum of individuals. The Kushal 
Mangal Karyakram and Afe Motherhood Day Camps successfully identify and assist in high risk 
pregnancy situations. However to achieve sustainable development goals, it’s crucial to address the 
gaps in maternal care. The data revealed that less then 50% of maternal deaths are being reported 
and among case, the reported data is incomplete.  
3. Economic Empowerment –  
Women’s participation in workforce is confined to informal sectors such as agriculture and 
handicrafts. Property ownership among women in rare, limiting financial independence and 
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bargaining power. Wage disparities persist, with women earning less than men. For similar work 
the descriptive statistical data for women workforce in Rajasthan has been earlier mentioned.  
4. Political Participation (Underrepresentation)  
Women remain under represented in which limits their influence on governance and policy making 
Cultural norms often discourage women from engaging politics, leading to a lack of female voices. 
At higher level of politics female participation in minimal, reflecting structural exclusion 
Constitutional Provision Indian Constitution provide a strong framework for gender equality 
including Right To Vote and Right to Content Article 14, 15 and 16 ensure before the law and 
Prohibit Discrimination on the grounds of gender 73rd and 74th constitutional Amendments in 1992 
Amendments the Reservation of 1/3 of seats in Panchayati Raj Institution (rural local bodies and 
urban local bodies municipalities for women Rajasthan gradually increased the quota to 50% in 
2009. As of 2020, more than 54% of Gram Panchayat Seats were held by women up from 28% in 
1995.  
5. CULTURAL BARRIERS  
(i) Social Norms :-  
Cultural practices in Rajasthan such as dowry and honor in related violence play a significant role 
in perpetuating gender inequality. (Doorjee et al 2013Govindnathan, 2024). Similarly, honour 
related violence, often justified by social Norms that dictate rigid expectation of female behavior, 
contributes to a climate of fear and control (Alquahtani, 2019). Women who challenge these norms 
by pursuing education, employment, relationship outside traditional frameworks may face threats 
or acts of violence aimed at restoring perceived family honor. Challenging these deeply entrenched 
norms is crucial for promoting gender justice and creating society where women can live freely and 
safely (Cornwell and Rives, 2015)  
(ii) Violence Against Women :  
Gender based violence is pervasive issue in Rajasthan affecting women across. Socio-0economic 
strata. Forms of violence include domestic abuse, sexual harassment and human trafficking. Many 
women are reluctant to report incidents of violence due to fear of stigma, shame and retaliation 
from their families and communities. The lack of effective law enforcement and judicial support 
further discourages women from seeking help leading help. Leading to a culture of silence 
surrounding violence (Wolf et al – 2003). In Rajasthan around 24% women (aged 18 to 49 
years). Reported having experienced either. Physical or sexual violence and 4% reported 
experiencing both of women who had experienced such violence, only 13% sought help.  
RECOMMENDATION FOR IMPROVEMENT OF WOMEN STATUS THROUG GOVERNMENT 
SCHEMES  
Women empowerment in Rural Rajasthan is both a developmental necessity and a social 
imperative by focusing on education, economic independence, healthcare and governance, rural 
women can become catalyst for sustainable growth. The future lies in empowerment is not 
symbolic but transformative.  
RECOMMENDATIONS :  

 
 
STRENGTHENING 
EDUCATIONAL 
INFRASTRUCTURE 

Establish more Secondary School.  
Promote Digital Literacy.  
Vocational Training tailored to local 
industries.  
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ECONOMIC  
EMPOWERMENT  

Expand SHG’s into cooperative models for 
better bargaining power.  
Provide skill based training in crafts, 
agriculture and small scale industries.  
Ecommerce platforms for Rural Women 
entrepreneurs.  

LEGAL AND  
SOCIAL SUPPORT  

Strengthen legal awareness campaigns so 
woman understand their right related to 
property, inheritance and workplace 
equality.  
Establishment fast track grievances. 
Redressal cells for cases of domestic 
violence, workplace harassment and 
gender discrimination.  
Community sensation programs to 
challenge. Patriarchal norms and promote 
gender equality.  

HEALTH AND  
WELL BEING  

Improve maternal and reproductive health 
services with mobile clinics and 
telemedicine in remote area.  
Awareness drives an nutrition and mental 
health workers to bridge gap between 
communities and healthcare institutions.  

POLITICAL AND  
CIVIC PARTICIPATION  

Capacity building Workshops for women-
leaders in Panchayati Raj Institutions to 
Strengthen grassroots governance.  
Mentorship programs pairing experienced 
women leaders with young aspirant.  
Awareness campaign. Encouraging women 
to vote, Contest elections and participate in 
civic decision making.  

 
GOVERNMENT POLICIES AND SCHEMES FOR WOMEN EMPOWERMENT  
The Ministry has formulated “Mission Shakti” an Integrated Women. Empowerment Programme, 
as Umbrella Scheme for Safety, Security and Empowerment of Women for implementation during 
15th Finance Commission period from 2021-22 to 2025-26. The intiative has been instrumental in 
improving the lives of women across the country through its two main verticals Sambal for Safety 
and Security and Samarthy for Empowerment.)  
One Stop Centres (OSC’s)  
Women Helpline  
 
Beti Bachao Beti Padhao (BBBP)  
Nari Adalat  
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Shakti Sadans  
Sakhi Niwas  
Palna 
Pradhan Mantri  
Matru Vandana Yojana  
 
FUTURE PROSPECTS :  
The future of Women empowerment in Rajasthan is promising but conditional economic and 
educational reforms alone are insufficient without social change : Empowerment must be 
intersectional addressing caste, class and regional inequalities. Policy implementation must focus 
on quality not just access. Thus, empowerment is a long term structural transformation process. 
Some projects by government agencies to improve women Empowerment as a integrated project.  

Scheme Focus Impact / Progress  
Mission Shakti Safety, Support, Services  10.61 lakh women assisted 

via One stop centres; 
Women Helpline (181) 
widely used 
(static.pib.gov.in)  

Beti Bachao Beti Padhao Education Gender Equality  Sex Ratio Birth improved 
from 918 (2014-15) to 930 
(2023-24), Girls enrollment 
in Secondary School rose to 
78%.  

Nari Shakti Vandana 
Adhiniyam (Women’s 
Reservation Act) 

Political Empowerment  33% reservation in 
Parliament and State 
Assemblies “expected by  
2029 (The Print)  

Ujjwala Yojana Health and Dignity  Free LPG connection, reduce 
smoke related health risks 
(Source The Week) 

Mudra Yojana Financial Independence Loans for Women 
entrepreneurs to boost self 
employment (Source The 
Week) 

Sakhi Niwas and Palna  Economic Empowerment  Secure housing for working 
women and daycare support 
for mothers (static.pib-
gov.in) 

Nari Adalat Justice and Grievance 
redressal 

Local level dispute 
resolution at Gram 
Panchayat.  

 
CONCLUSION :  
The future prospects for women empowerment in Rajasthan are Optimistic, driven by policy 
innovation, educational expansion and economic inclusion. The transition from welfare based 
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approaches 60 empowerment oriented frameworks marks a Significant Shift. In this study we had 
tried to address deep rooted socio cultural, economic, underrepresentation barriers towards 
women empowerment and ensuring table access to resources. A holistic and integrated approach 
combining education, economic opportunities, digital inclusion and social reform is essential for 
achieving sustainable and inclusive women empowerment in Rajasthan.  
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A REVIEW ON LUNG CANCER DETECTION 
USING CONVOLUTION NEURAL NETWORK 

SMIT M. SONI 
SHREE P. M. PATEL COLLEGE OF ELECTRONICS AND COMMUNICATION, 

SARDAR PATEL UNIVERSITY, ANAND-388 001, GUJARAT- INDIA 
ABSTRACT  
Cancer is the most prominent cause of death in both, men and women. If the cancer can be detected 
in its early stages, then it is helpful for curing the disease in time because it is easier to treat and 
prevent the cancer tumor from expansion. Lung cancer can be classified in two different stages: 1. 
Non-small cell lung cancer and 2. Small cell lung cancer. As per the review of the different research 
papers, small cell lung cancer can be found in those patients who have never smoked, and non-
small cell lung cancer can be found in those patients who have smoked. As lung cancer has a poor 
prognosis, it can be regularly analyzed at advanced stages. In this review paper, number of image 
processing techniques are analyzed for detecting lung cancer in both the stages, benign (small cell 
lung cancer) and malignant (non-small cell lung cancer). 
Therefore, the use of advanced deep learning models can support more accurate and timely 
detection of lung cancer in clinical practice. 
KEYWORD-  LUNG CANCER, IMAGE PROCESSING, BENIGN, MALIGNANT, DICOM. 
 
INTRODUCTION 
In U.S. total number of cases register for lung cancer is 225,000, among them 150,000 deaths are 
result of it and overall cost was spending for Lung cancer is $12 billion in health. When the lung 
cancer is detected in human life then, the average surviving years’ in U.S is approximately 5 years 
after diagnosis. In all developing countries, the survival rate is even lower. Based on the stage of the 
lung cancer, it is classified into stage 1 and stage 2, which are starting stage of the lung cancer and 
in stage 3, organs of the lung are getting separated. There are number of method are available like 
imaging and biopsies such as CT scan. If the lung cancer will have detected in earlier stage weather 
in stage 1 or stage 2, then the possibilities of survival of lung cancer is maximum. But the major 
problem is that the lung cancer detection in early stage is quite difficult. Overall ratio of detection 
of lung cancer is 55% and 15% for men and women. When the lung cancer reaches to final stage 
then the patients feel sick and suffers a lot. After detection of the cancer is done, then the number 
of methods are used for the treatment of the lung cancer like, radio therapeutic and 
chemotherapeutic [1]. Mostly the lung nodules are identified as rounded shape. The radius of the 
lung cancer nodules is not more than 6cm and the diameter are smaller than 3cm. There are two 
common causes of lung nodule 1) Granulomatous disease 2) lung cancer.  The contrast between the 
nodule and lung in the CT scan image is higher than that of chest radiography [1]. 

 
Fig 1. Image of lung cancer nodule [1] 
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LITERATURE REVIEW 
In this section, number of research papers with their publication, description of each paper is 
mentioned as well as at the table of survey methods of each paper with its advantages and 
disadvantages is also given. 
Wafaa Alakwaa, Mohammad Nassef, Amr Badr, Lung Cancer Detection and Classification 
with 3D Convolutional Neural Network (3D-CNN) [1] In this paper unmark nodules are used for 
classification of lung-nodules using computer-aided diagnosis (CAD) system for CT scan images, for 
this research work author used the dataset from Kaggle Data Science Bowl 2017. For the 
segmentation of lung nodules, the thresholding techniques was use for CT scan images. 
Azian Azamimi Abdullah, Hasdiana Mohamaddiah, Development of Cellular Neural Network 
Algorithm for Detecting Lung Cancer Symptoms [2] In this research work X-Ray images was 
used for detection of lung cancer using CNN algorithm. In this work the author detected the 
boundary and area of lung cancer from X-Ray images. Based on this research work, they proved 
that the CNN is the most effective method for lung cancer diagnosis. 
Prajwal Rao, Nishal Ancelette Pereira,and Raghuram Srinivasan, Development of 
Convolutional Neural Networks for Lung Cancer Screening in Computed Tomography (CT) 
Scans [3] In this paper researcher detected whether the lung cancer is malignant or benign by using 
the Convolution Neural Network (CNN). The reason was specified by the author in this paper why 
they select the CNN method for detection of lung cancer. CNN have some special properties like 
spatial invariance and based on CNN they can extract the number of feature like mean, variance, 
major axis, Minor axis and etc. In this work authors designed a new CNN for CT scan image for 
detecting lung Cancer. The results of new CNN are batter compared to the traditional neural 
networks. 
Raunak Dey, Zhongjie Lu, Yi Hong Development of Diagnostic Classification of Lung Nodules 
Using 3d Neural Networks 
[4] in this paper authors considered the problem of diagnostic Classification between benign and 
malignant lung nodules in CT images, which aims to learn a direct mapping from 3D images to class 
labels. To achieve this goal, four two-pathway Convolutional Neural Networks (CNN) are proposed, 
including a basic 3D CNN, a novel multi-output network, a 3D DenseNet, and an augmented 3D 
DenseNet with multi-outputs. These four networks are evaluated on the public LIDC-IDRI dataset 
and outperform most existing methods. In particular, the 3D multi-output DenseNet (MoDenseNet) 
achieves the state-of-the-art Classification accuracy on the task of end-to-end lung nodule 
diagnosis. 
Taolin Jin, Hui Cui, Shan Zeng, Xiuying Wang, learning deep spatial lung features by 3D 
convolutional neural network for early cancer detection [5] From the deep spatial lung feature 
they explore the lung cancer in early stage by learning method. A 3D CNN architecture is creating 
with segmented CT lung images for training and testing sample. In this new CNN architecture, the 
hidden layer is also extracted base on the CT slices. The new CNN model are containing 11 layer 
and they generate the 12,544 neurons and 16 million parameters classifying either it is malignant 
or benign. Classification of lung cancer author use different method of activation base on the ReLU 
nonlinearity and Sigmoid function. So that they can achieve the 87.5% accuracy. 
Mehdi Fatan Serj, Bahram Lavi, Gabriela Hoff and Domenec Puig Valls had been developed A 
Deep Convolutional Neural Network for Lung Cancer Diagnostic [6] In this paper authors 
proposed a new deep learning architecture for learning high-level image representation to achieve 
high Classification accuracy with low variance in medical image binary classification tasks. They 
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aimed to learn discriminate compact features at beginning of deep convolutional neural network. 
They evaluated our model on Kaggle Data Science Bowl 2017 (KDSB17) data set, and compared it 
with other related works proposed in the Kaggle competition. 
Abdelwadood M. Mesleh, Lung Cancer Detection Using Multi-Layer Neural Networks with 
Independent Component Analysis [7] This paper presents a Computer-Aided Design (CAD) 
system that detects lung cancer. Lung cancer detection uses Multi-Layer (ML), Neural Networks 
(NNs) and Independent Component Analysis (ICA). ICA aims to speed the detection by decreasing 
the number of features. It investigates the performance of the ML NN classifier trained by these 
training algorithms with ICA feature extraction. Results reveal the robustness of the detection 
algorithm for real CT images. Among the 11 training algorithms, Levenberg–Marquardt achieves a 
classification accuracy of 100% with least number of ICA features. 
Wafaa Alakwaa, Mohammad Nassef, Amr Badr, Lung Cancer Detection: A Deep Learning 
Approach [8] 
Pre-processing techniques is used to highlight lung regions vulnerable to cancer and extract 
features using UNet and ResNet models. The feature set is fed into multiple classifiers viz., XGBoost 
and Random Forest and the individual predictions are ensemble to predict the likelihood of a CT 
scan being cancerous. The accuracy achieved is 84% on LIDCIRDI out-performing previous 
attempts. 
 
METHODOLOGY 
There are two steps for diagnosis of lung cancer. The first step is the detection task and second step 
is classification task. Abnormality of lung will be detected in the detection task. After detecting 
abnormality of the lung, the radiologist can take the proper action for solution. Following figure 
show the common steps for the lung cancer detection [7] . 

 
Fig 2. Methodology of Lung Cancer Detection [7] 

 
IMAGE ACQUISITION 
In image acquisition the number of CT images and slice of each image are given as an input in CAD 
system for training and testing purpose. Malignant or benign both the images are use in image 
acquisition. Based on the malignant and benign images of CT scan we can perform the feature 
extraction easily. Due to privacy problem all the hospitals maintain the recored of medical images. 
 
IMAGE PREPROCESSING 
Main process of lung cancer detection is the image preprocessing because in this process all the 
unwanted information is removed from the original images. In this preprocessing we can perform 
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the following task like edge detection, Morphological operations, noise removal methods mainly 
used for pre-processing of images. 
 
NODULE SELECTION 
After completion of preprocessing of lung image the next step is to find the lung nodules from the 
lung images. For detecting the nodules from the lung images number of segmentation method like 
region growing are used. 
 
FEATURE EXTRACTION 
The result of the nodule selection can be classified into two different categories either it is benign 
nodules or it is malignant nodules. Both the nodules are responsible for the lung cancer. In feature 
extraction process nodules are differentiate in two categories like  
1) non-nodules (vessels, benign nodules, airways etc.) and  
2) nodules (Actual cancerous regions) 
 
DATASET DESCRIPTION 
In most research work, Kaggle and LIDC dataset is used. LIDC dataset contain 1397 CT scan and 
24850 slices. Multiple slices are used for each CT scan image and each scan with multiple variable 
of 2D slices. In each data labels are used like (0 for no cancer and 1 for cancer). In Kaggle dataset 
this kind of label are not provided. Normally the CT scan images are in the form of 512*512 pixels. 
All 500 images are use for training and testing purpose. 
 
The Kaggle lung cancer datasets are also widely used for experimental research because they 
provide preprocessed CT scan images suitable for machine learning applications. Some Kaggle 
datasets include patient-level labels indicating whether cancer is present, while others require 
additional preprocessing to generate image-level labels. These datasets are useful for validating 
algorithms under different conditions because they contain images from patients of different age 
groups, genders, and smoking histories. 
 
Before training the model, the dataset generally undergoes preprocessing steps such as image 
normalization, noise reduction, segmentation of the lung region, and resizing of image dimensions. 
These preprocessing operations improve image consistency and reduce irrelevant background 
information. After preprocessing, the dataset is usually divided into training, validation, and testing 
subsets so that the performance of the proposed model can be measured objectively. A larger and 
well-annotated dataset improves the reliability of the system and increases the accuracy of early 
lung cancer detection. 
 
RESULT ANANLYSIS 
The main reason for selecting image in dicom format because dicom image can contain number of 
information like patient ID, slice thickness and mostly it is freely available in Kaggle site. From the 
literature review of the number of papers, it is analyzed that the CNN outer performs the other 
methods. 
 
The study also indicates that proper preprocessing and feature extraction significantly enhance 
classification results by improving the distinction between benign and malignant lung nodules. 
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Overall, deep learning models demonstrate better reliability and efficiency for early lung cancer 
detection. 

ORIGINAL IMAGE RE-CONSTRUCTED IMAGE 

 
WATERSHED IMAGE ACQUISITION IMAGE 

 
BINARY IMAGE INVERTED IMAGE 

  
Fig 3. Out-put of Existing System 

CONCLUSION 
In this review paper, the different methods of lung cancer detection are discussed. This research 
can give the basic overview for detection of lung cancer, and can help to identify best methods for 
lung cancer detection. Because day by day the lung cancer detection techniques are improved, all 
these techniques have some disadvantages. As per the literature review and different authors, CNN 
is the best method for lung cancer detection. 
 
Although the results are encouraging, several challenges still remain in this field. The accuracy of 
detection systems depends heavily on dataset quality, proper image preprocessing, and the 
availability of expert annotations. In addition, false positive predictions may create unnecessary 
concern for patients and increase the burden on healthcare professionals. Therefore, future 
research should focus on improving model precision, reducing computational complexity, and 
integrating clinical information with imaging data for more accurate diagnosis. 
 
In conclusion, the review indicates that deep learning-based approaches, particularly convolutional 
neural networks, represent one of the most effective solutions for automated lung cancer detection. 
Continued improvements in medical imaging technology and artificial intelligence are expected to 
further enhance the reliability of these systems and support early diagnosis, which can ultimately 
contribute to better treatment planning and improved patient outcomes. 
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ABSTRACT 
Machine learning (ML) has established itself as a transformative paradigm within contemporary 
computational sciences, facilitating data-driven decision-making across numerous domains, 
including healthcare, finance, cybersecurity, and environmental science. Nevertheless, the efficacy 
of ML systems remains fundamentally contingent upon the quality, volume, and heterogeneity of 
data collectively denoted as "n data." This paper investigates the concept of ML under data-
constrained conditions, with particular emphasis on the challenges posed by limited, noisy, and 
heterogeneous datasets. A critical examination of recent advancements (2022–2025) in data-
centric artificial intelligence, synthetic data generation, transfer learning, and foundation models 
for tabular data is presented. The study further underscores the significance of data quality 
dimensions, ethical considerations, and reproducibility standards within ML research. 
Additionally, a conceptual framework integrating data preprocessing, model optimization, and 
evaluation strategies for robust ML deployment is proposed. The findings indicate that future 
innovations in ML will increasingly transition from model-centric to data-centric methodologies, 
prioritizing data engineering, augmentation, and governance. 
KEYWORDS: MACHINE LEARNING, DATA-CENTRIC AI, SMALL DATA, SYNTHETIC DATA, DATA QUALITY, DEEP 
LEARNING, TABULAR DATA, ARTIFICIAL INTELLIGENCE 
 
1. INTRODUCTION 
Machine learning (ML), a fundamental subfield of artificial intelligence (AI), empowers 
computational systems to autonomously identify patterns within data and generate predictions or 
decisions without recourse to explicit, task-specific programming (4). This capacity for inductive 
learning has positioned ML as a cornerstone of modern computational science, enabling data-
driven decision-making across a diverse array of domains, including clinical diagnostics, financial 
forecasting, recommendation systems, and autonomous vehicle control (6). Over the preceding 
decade, the field of machine learning has experienced exponential growth, driven by three 
converging forces: (1) substantial advances in computational capacity, particularly the 
proliferation of graphics processing units (GPUs) for parallel processing ; (2) the increasing 
availability of large-scale datasets often termed "big data"; and (3) continuous algorithmic 
innovations, including the development of transformer architectures and foundation models (7). 
Contemporary ML applications are now pervasive across virtually every sector of scientific and 
commercial activity. 
1.1 The Persistent Challenge of Data Dependence 
Notwithstanding these remarkable advancements, a persistent and fundamental challenge 
remains: the substantial reliance of conventional ML models upon extensive volumes of high-
fidelity data. State-of-the-art deep learning architectures are characteristically data-intensive, 
necessitating large, meticulously labelled datasets to achieve optimal generalization performance 
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(1). This dependency creates a significant bottleneck in numerous real-world applications where 
data acquisition is expensive, time-consuming, or practically infeasible. Recent empirical 
investigations have quantified this challenge. Research published in the Journal of Intelligent 
Information Systems demonstrates that the transition from model-centric to data-centric AI 
represents a paradigm shift wherein improving data quality and representational fidelity assumes 
importance comparable to, and in many cases exceeding, the design of sophisticated algorithms (2). 
The Data-Centric AI (DCAI) paradigm systematically emphasizes training data development, 
inference data evaluation, and ongoing data maintenance as critical components of successful ML 
deployment. 
1.2 The "N Data" Problem 
Numerous real-world scenarios present researchers and practitioners with only limited or 
imperfect datasets collectively referred to in this paper as "n data” (8). Such datasets may be 
characterized by one or more of the following attributes: 
Small sample sizes (n << p): Where the number of observations is substantially smaller than the 
number of features, a condition that violates conventional statistical assumptions 
Incomplete data: Containing missing values across features or samples 
Class imbalance: Where certain categories or outcomes are severely underrepresented 
Label noise: Containing erroneous or inconsistent annotations 
Temporal distribution shifts: Where the relationship between features and outcomes changes 
over time  
Research has demonstrated that the presence of these data quality issues can substantially degrade 
ML performance, yielding unreliable predictions and potentially biased outcomes (3). A 
comprehensive study by Google researchers identified the phenomenon of "data cascades" 
compound events causing negative downstream effects due to data quality issues, leading to 
technical debt accumulation over time (8). Crucially, 92% of surveyed AI practitioners reported 
experiencing at least one data cascade in their projects (4). 
1.3 Empirical Evidence on Data Quality Impact 
The critical importance of data quality for ML performance is increasingly supported by rigorous 
empirical evidence. A 2024 study published in the journal Neurocomputing examined the combined 
challenges of label noise and imbalanced distributions, demonstrating that conventional sample 
selection methods based on the "small-loss criterion" tend to favour majority classes under 
imbalanced conditions, thereby exacerbating rather than mitigating performance degradation (9). 
The authors proposed a divergence-based separation mechanism to address these intertwined 
challenges. Similarly, research published in IEEE Transactions on Knowledge and Data 
Engineering in 2024 investigated whether automated data cleaning procedures commonly 
deployed in production ML systems impact the fairness of downstream predictions (5). Through 
an extensive empirical study involving more than 26,000 model evaluations, the authors found that 
while automated data cleaning is unlikely to worsen accuracy, it is "more likely to worsen fairness 
than to improve it, especially when cleaning techniques are not carefully chosen” (9). This finding 
has profound implications for the deployment of ML systems in high-stakes domains such as 
healthcare, finance, and criminal justice. Furthermore, the phenomenon of temporal distribution 
shift presents a nuanced challenge to the conventional assumption that "more data is better." A 
recent study presented at the AAAI/ACM Conference on AI, Ethics, and Society (2025) 
demonstrated that expanding training windows with historical data can paradoxically degrade 
model performance in the presence of concept shifts changes in the relationship between features 
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and outcomes over time (10). The authors caution that "conventional wisdom that 'more data is 
better” may not hold when historical data is subject to distribution shifts” (6). 
1.4 The Emerging Data-Centric Paradigm 
In response to these challenges, recent scholarly discourse has emphasized a paradigm shift from 
model-centric to data-centric AI. As articulated by researchers at the Karlsruhe Institute of 
Technology and the University of Bayreuth, "data-centric artificial intelligence represents an 
emerging paradigm that emphasizes the importance of enhancing data systematically and at scale 
to build effective and efficient AI-based systems” (10). This novel paradigm complements rather 
than replaces model-centric approaches by shifting focus toward systematic data improvement. 
The Data-Centric AI framework encompasses three primary dimensions: 
Training Data Development: Including data collection, labelling, preparation, reduction, and 
augmentation 
Inference Data Development: Generating evaluation sets that provide detailed insights into 
model behaviour, including both in-distribution and out-of-distribution evaluation 
Data Maintenance: Ensuring ongoing data quality through understanding, quality assurance, and 
storage/retrieval mechanisms 
A Note on Terminology: "N Data" 
Throughout this paper, we employ the term "n data" to denote datasets characterized by limited 
sample size, restricted feature diversity, incomplete entries, or noisy observations. This 
terminology deliberately contrasts with the "big data" paradigm that has dominated much of recent 
ML research, highlighting the distinct challenges and necessary methodological adaptations when 
working with constrained datasets. The use of "n" (conventionally representing sample size in 
statistical notation) serves as a reminder that data quantity is not merely a technical parameter but 
a fundamental determinant of methodological appropriateness and model reliability (7). 
This paper pursues the following objectives: 
- To analyse the role of n data within ML systems 
- To examine challenges associated with limited and low-quality data 
- To review recent advancements (2022–2025) in data-centric ML approaches 
- To propose a framework for effective ML implementation under data-constrained conditions 
 
2. LITERATURE REVIEW 
2.1 Data Quality and Machine Learning Performance 
Contemporary investigations reveal that ML performance exhibits high sensitivity to data quality 
attributes, including accuracy, completeness, and consistency. Empirical research demonstrates 
that corrupted or incomplete datasets adversely affect classification and regression outcomes (9). 
 2.2 Data-Centric AI Paradigm 
The data-centric AI paradigm prioritizes dataset improvement over exclusive model optimization. 
This transition reflects growing recognition that superior data quality frequently yields greater 
performance enhancements than increasingly complex algorithmic architectures. 
 2.3 Synthetic Data Generation 
Synthetic data has emerged as a promising solution to data scarcity, enabling researchers to 
generate artificial datasets while preserving the statistical properties of authentic data. This 
approach addresses privacy concerns and enhances training efficiency. 
2.4 Integration of ML in Qualitative Research 
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Recent investigations explore the integration of ML techniques into qualitative data analysis, 
facilitating accelerated coding and improved thematic extraction. Nevertheless, challenges persist 
in ensuring interpretability and resolving ambiguity in automated coding procedures (10). 
2.5 Advances in Tabular Data Models 
The development of foundation models, including TabPFN, demonstrates substantial progress in 
managing small tabular datasets. These models leverage transformer architectures to achieve high 
accuracy with limited data. 
2.6 ML in Predictive Analytics 
Machine learning occupies a crucial role in predictive analytics by identifying patterns and trends 
within datasets. Contemporary studies emphasize its application in security, marketing, and 
decision-support systems. 
 
3. CONCEPT OF "N DATA" IN MACHINE LEARNING 
The term "n data" denotes datasets characterized by the following attributes: 
- Limited sample size 
- Restricted feature diversity 
- Incomplete or missing values 
- Noisy or inconsistent entries 
In contrast to big data, which provides extensive training samples, n data presents distinct 
challenges, including overfitting, inadequate generalization, and model instability. 
3.1 Typology of N Data 
1. Small Data:  Limited number of observational samples 
2. Noisy Data: Contains errors, outliers, or inconsistencies 
3. Non-Representative Data: Biased or incomplete sampling 
4. Non-Structured Data: Unorganized or heterogeneous data formats 
 
4. CHALLENGES IN MACHINE LEARNING WITH N DATA 
4.1 Overfitting 
Under data-limited conditions, models tend to memorize training samples rather than learn 
generalizable patterns, resulting in suboptimal performance on unseen data. 
4.2 Data Quality Issues 
Low-quality data significantly compromises model reliability. Errors, missing values, and 
inconsistencies diminish predictive accuracy. 
4.3 Imbalanced Datasets 
Class imbalance engenders biased models that favour majority classes, adversely affecting 
classification tasks. 
 4.4 Lack of Generalization 
Limited datasets constrain the model's capacity to learn diverse patterns, thereby reducing 
robustness. 
 4.5 Ethical and Bias Concerns 
Incomplete datasets may introduce systematic bias, leading to unfair or discriminatory outcomes. 
 
5. TECHNIQUES FOR HANDLING N DATA 
5.1 Data Augmentation 
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Data augmentation involves generating novel samples from existing data through transformations, 
including rotation, scaling, and noise injection. 
 5.2 Transfer Learning 
Transfer learning enables models to leverage knowledge acquired from pre-trained models, 
thereby reducing data requirements. 
 5.3 Synthetic Data Generation 
Generative models, such as generative adversarial networks (GANs), produce synthetic datasets 
that approximate real-world data distributions. 
5.4 Regularization Techniques 
Regularization methods, including L1 and L2 regularization, mitigate overfitting by penalizing 
model complexity. 
5.5 Cross-Validation 
K-fold cross-validation enhances model reliability by ensuring robust evaluation across data 
subsets. 
5.6 Ensemble Learning 
Combining multiple models improves predictive accuracy and reduces variance. 
 
6. PROPOSED FRAMEWORK FOR ML WITH N DATA 
This paper proposes a Data-Centric ML Framework comprising six sequential stages: 
Stage 1: Data Collection and Pre-processing 
- Data cleaning 
- Missing value imputation 
- Normalization and scaling 
Stage 2: Data Enhancement 
- Data augmentation 
- Synthetic data generation 
- Feature engineering 
Stage 3: Model Selection 
- Lightweight models appropriate for small data 
- Pre-trained models for transfer learning 
Stage 4: Model Training 
- Application of regularization techniques 
- Hyperparameter optimization 
Stage 5: Evaluation 
- Cross-validation procedures 
- Performance metrics (accuracy, precision, recall, F1-score) 
Stage 6: Deployment and Monitoring** 
- Model validation 
- Continuous learning mechanisms 
 
7. APPLICATIONS OF ML WITH N DATA 
7.1 Healthcare 
Machine learning models are employed for disease prediction, medical image analysis, and 
personalized treatment planning. Data scarcity in rare disease contexts renders n data approaches 
particularly critical. 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  112 
 

7.2 Cybersecurity 
Machine learning algorithms detect anomalies and intrusions in cloud-based systems using limited 
datasets. 
 7.3 Finance 
Fraud detection and risk analysis depend upon small yet high-quality datasets. 
 7.4 Environmental Science 
Machine learning models analyse climatic patterns using restricted historical data. 
 
8. ETHICAL CONSIDERATIONS 
 8.1 Data Privacy 
Synthetic data facilitates the protection of sensitive information while enabling effective model 
training. 
8.2 Bias and Fairness 
Ensuring unbiased datasets is essential for the ethical deployment of AI systems. 
 8.3 Transparency and Explain ability 
Explainable AI (XAI) techniques enhance trust and accountability in ML systems. 
 
9. Future Research Directions 
 9.1 Data-Centric AI 
Future ML research is anticipated to prioritize data quality over model complexity. 
 9.2 Foundation Models 
Pre-trained models tailored for tabular and small datasets are expected to gain prominence. 
 9.3 Automated Data Engineering 
Artificial intelligence-driven data pre-processing and augmentation will enhance efficiency. 
 9.4 Interdisciplinary Research 
Integration of ML with disciplines such as biology, economics, and the social sciences will expand 
application domains. 
 
10. CONCLUSION 
Machine learning under n data conditions presents substantial challenges while simultaneously 
offering opportunities for innovation. By prioritizing data quality, leveraging synthetic data, and 
adopting advanced techniques such as transfer learning and foundation models, researchers can 
surmount limitations associated with small datasets. The transition toward data-centric AI signifies 
a new epoch in ML research, underscoring the importance of data engineering alongside 
algorithmic development. This paper provides a comprehensive synthesis of challenges, 
techniques, and future directions, thereby contributing to the advancement of ML research in data-
constrained environments. 
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ABSTRACT: 
Marital satisfaction plays a crucial role in determining overall well-being, particularly among 
parents of differently abled children who experience unique emotional, social, and economic 
challenges. The present study aimed to examine marital satisfaction among parents of differently 
abled children with reference to gender, types of area (urban/rural), and children’s age. A sample 
of 320 parents was selected through stratified random sampling from four special schools located 
in Anand and Nadiad districts of Gujarat. The sample was equally distributed across gender, area, 
and children’s age groups (5–10 years and 11–15 years). Marital satisfaction was assessed using 
the Marital Satisfaction dimension of the Life Satisfaction Scale developed by Alam and Srivastava 
(1996). The scale demonstrated high internal consistency (r = 0.90) and satisfactory test–retest 
reliability (r = 0.84). Data were analyzed using a three-way ANOVA to examine the main and 
interaction effects of gender, area, and children’s age on marital satisfaction. The results revealed a 
significant main effect of gender (F = 139.05, p < .01), indicating that fathers reported higher marital 
satisfaction than mothers. A significant main effect of types of area was also found (F = 69.57, p < 
.01), with urban parents reporting higher marital satisfaction compared to rural parents. However, 
no significant difference was observed with respect to children’s age (F = .40, ns). Furthermore, no 
significant interaction effects were found among gender, area, and children’s age. The findings 
suggest that gender and residential area are significant determinants of marital satisfaction among 
parents of differently abled children, whereas the age of the child does not significantly influence 
marital satisfaction. The study highlights the need for gender-sensitive and area-specific marital 
and family support interventions to enhance the well-being of parents raising children with 
disabilities. 
KEYWORDS: MARITAL SATISFACTION, DIFFERENTLY ABLED CHILDREN, PARENTS, GENDER DIFFERENCES, 
URBAN–RURAL DIFFERENCES, ANOVA, FAMILY WELL-BEING 
 
INTRODUCTION: 
Life satisfaction is a central component of subjective well-being and refers to an individual’s overall 
cognitive evaluation of the quality of life according to personal standards and expectations (Diener, 
Emmons, Larsen, & Griffin, 1985). It reflects how individuals perceive their achievements, 
relationships, and circumstances across various domains of life. Among different relational and 
contextual determinants, marital satisfaction has been consistently identified as a significant 
predictor of overall life satisfaction (Glenn & Weaver, 1981; Proulx, Helms, & Buehler, 2007). 
Parenting a child with disabilities presents unique emotional, social, and financial challenges that 
may influence both marital relationships and overall well-being. The World Health Organization 
(2001) defines disability as impairments, activity limitations, and participation restrictions that 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  115 
 

interact with environmental and personal factors. Parents of differently abled children often 
experience increased caregiving burden, chronic stress, social isolation, and economic strain 
(Gupta & Singhal, 2004). These stressors may adversely affect marital quality and life satisfaction 
if adequate coping resources are not available. 
 
Marital satisfaction refers to an individual’s subjective evaluation of the quality, stability, and 
functioning of the marital relationship, including emotional intimacy, communication, trust, and 
conflict resolution (Spanier, 1976). A supportive and cohesive marital relationship can function as 
a protective factor, promoting resilience and psychological adjustment in the face of parenting 
stress. Conversely, marital discord may amplify stress and negatively impact mental health and 
overall life satisfaction (Bradbury, Fincham, & Beach, 2000). 
 
Research indicates that parents of children with disabilities often report higher levels of 
psychological distress compared to parents of typically developing children; however, outcomes 
vary depending on relational and social support factors (Hastings & Brown, 2002). Studies have 
further demonstrated a strong positive association between marital satisfaction and life 
satisfaction, suggesting that the quality of the marital relationship significantly contributes to 
global well-being (Proulx et al., 2007). 
 
From a theoretical perspective, family systems theory emphasizes that changes or stressors 
affecting one family member influence the entire family system. In this context, the presence of a 
differently abled child may alter marital dynamics, which in turn affects overall life satisfaction. 
Therefore, examining marital satisfaction as a determinant of life satisfaction among parents of 
differently abled children is essential for understanding relational mechanisms that contribute to 
psychological well-being. Such insights may guide the development of marital counseling 
interventions, family-based support programs, and psychosocial services aimed at enhancing 
parental well-being. 
 
Marriage is widely recognized as a fundamental social institution that provides emotional 
companionship, social support, economic cooperation, and psychological security. Marital 
satisfaction refers to the subjective assessment of the quality, stability, and functioning of the 
marital relationship, including aspects such as emotional intimacy, communication patterns, trust, 
role distribution, and conflict resolution (Spanier, 1976). Research indicates that higher marital 
satisfaction is positively associated with psychological well-being, physical health, and global life 
satisfaction (Bradbury, Fincham, & Beach, 2000; Glenn & Weaver, 1981). Conversely, marital 
conflict and dissatisfaction are linked to stress, depression, and reduced life satisfaction. 
 
OBJECTIVE: 
1. To study the marital satisfaction among differently abled children’s parents 
2. To study the marital satisfaction among male and female differently abled children’s parents  
3. To study the marital l satisfaction among urban and rural area’s differently abled children’s 
parents 
4. To study the marital satisfaction among low and high age’s differently abled children’s parents 
 
HYPOTHESIS: 
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H11. There will be significant difference between marital satisfaction of male and female of 
differently abled children’s parents. 
H12. There will be significant difference between marital satisfaction of urban and rural aeras 
differently abled children’s parents. 
H03. There will be no significant difference between marital satisfaction of low and high age 
differently abled children’s parents. 
H04. There will be no significant interaction effect between marital satisfaction of gender and types 
of aeras of differently abled children’s parents. 
H05. There will be no significant interaction effect between marital satisfaction of gender and ages 
of differently abled children’s parents. 
H06. There will be no significant interaction effect between marital satisfaction of age and types of 
aeras of differently abled children’s parents. 
H07. There will be no significant interaction effect between marital satisfaction of gender, age and 
types of aera of differently abled children’s parents. 
 
VARIABLES: 
1. Categorial Variable: 
1. Gender: Male/Female  
2. Aera: Urban/Rural 
3. Children’s age: Low (5 to 10 year) / High (11 to 15 Years)  
2. Criterion Variable: 
1. Personal Satisfaction  
Samples:  
As a sample of this study, parents of children with disabilities were chosen from the Anand & 
Nadiad district from Gujrat state. Parents of children with special needs was chosen by stratified 
random sampling from 4 schools in the districts. 320 parents were chosen by the researcher who 
had children with disabilities. Research divided it into gender, area & children’s age. Details of the 
sample are provided in table No. 1 below. 

Table: 3.1 N=320 
Various level wise Distribution of the sample 

 

 
TOOLS:  
For the present study, the Personal Satisfaction subscale of the Life Satisfaction Scale developed by 
Q. G. Alam and Srivastava (1996) was used. Although the original scale consists of 60 items covering 
six areas—health, personal, economic, marital, social, and job satisfaction—only the marital 
satisfaction dimension was selected as it was most relevant to the objectives of the study. The 

Variables↓→ Male Female Total 

Children Age: Urban Rural Urban Rural  

Low: (5-10) 40 40 40 40 160 

High: (11-15) 40 40 40 40 160 

Total 80 80 80 80 320 
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reliability coefficient was found to be 0.90, indicating high internal consistency. Additionally, test–
retest reliability, calculated after an interval of six weeks, yielded a coefficient of 0.84, 
demonstrating satisfactory stability of the measure over time. 
Statistical Tools 
’F’ test (Anova)  
4.2.8. Marital satisfaction: Mean, SD reference to gender, types of area & children’s age 
The birth and upbringing of a special child is not only a responsibility for the patent but also for the 
entire family. Many challenges come in a person's life, in which the present study has been done on 
marital satisfaction as a part of life satisfaction. For the upbringing of a special child, it is necessary 
for both the couple to cooperate, share and accept responsibilities, only then can marital 
satisfaction develop in the best form. But in this time, due to many conflicts, the level of stress 
increases, which somewhere or the other harms their marital satisfaction. The main purpose of the 
research here is to see how much influence is seen on marital satisfaction due to changes in gender, 
area and age of the child. Naturally, the level of satisfaction may not be completely the same, but 
extreme changes can have a negative impact somewhere, so the results obtained will clarify what 
factors are significant in the marital satisfaction of parents, based on which steps need to be taken 
in the future. 
Table No. 1 Marital satisfaction: Mean, SD reference to gender, types of area & children’s age 

 Gender 

  
Male Female 
Types of Area 
Urban  Rural Urban  Rural 

Low (5-10 
Years) 

Mean 7.73 7.08 6.45 5.55 
SD .75 .94 1.13 .99 
N 40 40 40 40 

High (11-15 
Years) 

Mean 7.73 6.70 6.58 5.52 
SD .72 1.20 .98 .96 
N 40 40 40 40 

Table No 2. ANOVA Result of Marital satisfaction: with reference to gender, children’s age & 
types of Family 

Source of Variance 
Sum of 
Squares 

Df 
Mean Sum of 
Square 

F 

Gender 131.33 1 131.33 139.05** 
Types of area 65.70 1 65.70 69.57** 
Children age .38 1 .38 .40 NS 
Gender * Types of area .38 1 .38 .40 NS 
Gender * Children age 1.13 1 1.13 1.20 NS 
Types of area * Children’s age 1.38 1 1.38 1.46 NS 
Gender * Types of area * Children 
age 

.25 1 .25 .27 NS 

Error 294.68 312 .94  
Corrected Total 495.222 319  
0.01**, NS= Not Significant, 0.01=6.64 
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Table No. 3 Mean score and difference between mean score Marital satisfaction: with 
several variables 

Independent Variables n 
Mean 
Score 

Difference between Mean 
Score 

Gender 
Male 160 7.31 

1.29 
Female 160 6.02 

Types of aera 
Urban 160 7.12 

0.91 
Rural 160 6.21 

Children’s age 
Low 160 6.70 

0.04 
High 160 6.74 

 
H1 1. There will be significant difference between Marital Satisfaction of Male and female of 
differently abled children’s parents. 
Gender with reference to marital satisfaction have 139.05 ‘F’ ratio, which is statistically significant. 
The results show significant difference and the hypothesis got accepted. Behind this result many 
factors are affection like social responsibility, economic independence, work life balance etc. in 
social context, the responsibilities of special child to care is always on mother more compare to 
father. Some conflict may raise after having special child in marital life. Most of time times gone on 
caring of child. Many studies are showing that mother have more stress and low martial adjustment 
as compare to father because day to day having more challenges of responsibilities. Due to social 
expectation mother cannot express their feeling truly sometimes.  
Graph No. 1 Effect of Gender on Marital satisfaction among differently abled children’s parents 
 

The 

above graph is about mean score of male and female. Male is having 7.31 mean score and female 
score is having 6.02 mean score. The female having low marital satisfaction as compare to male. 
The result suggesting that social context of only female responsibilities to caring should be change. 
Both partners should understand each other and help each other to care their special child. Both 
partners have comfortable zone to expression feeling with each other.   
H1 2. There will be significant difference between Marital Satisfaction of Urban and rural 
aeras differently abled children’s parents. 
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Types of area with reference to marital satisfaction having 69.57 ‘F’ ratio, which is higher and 
showing significant difference. The alternative hypothesis got accepted. Financial viability can raise 
many problems in marital adjust. Special child needs more economic cost on caring. 
Communication skills are important because some parents are not able to express their feelings 
about needs of their child. This are affecting because to types of area. Some disabilities may take 
long time and adjustment and responsibilities of long term can create issues in marital life. In urban 
area there are many ways of special child care compare to rural area. Couples with having strong 
social support can reduce the conflict of marital satisfaction.  
Graph no. 2 Effect of Types of area on Marital satisfaction among differently abled children’s 
parents 

Above chart is about the mean score of parents with reference to types of area. The mean score of 
urban area is 7.12 whereas rural area is having 6.21. The difference between both is 0.91. The result 
showing that in rural area parents needs more marital satisfaction compare to urban area. Marital 
satisfaction of differently abled children’s parents depends on various factors like economic 
stability, parenting style, health satisfaction. These things should improve through awareness and 
support from society and families for different area parents.   
H03. There will be no significant difference between Marital Satisfaction of Low and high age 
differently abled children’s parents. 
Special child challenge and limitation are directly affects on the marital satisfaction of parents. after 
collect the responses of low and high age children ‘F’ value is .40 which is not showing significant 
different between both. Null hypothesis 52 got accepted. Gaining age can bring challenges but do 
not have different on marital satisfaction level. Mean score almost has same that show not 
significant difference. 
H04. There will be no significant interaction effect between Marital Satisfaction of gender 
and types of aeras of differently abled children’s parents. 
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‘F’ value of interaction effect of gender and types of area on marital satisfaction is .40 which is very 
low and showing not significant interaction effect. Null hypothesis 53 got accepted. Gender and are 
both have different living style and culture which on marital satisfaction differently but to see both 
have interaction effect, it too low which suggest that gender and types of area changes can’t affect 
the score of marital satisfaction. 
H05. There will be no significant interaction effect between Marital Satisfaction of gender 
and ages of differently abled children’s parents. 
‘F’ value 1.20 saw in ANOVA table about interaction effect of gender and children age of marital 
adjustment which is low and not significant result. Null hypothesis 54 got accepted. Area has 
significant impact where urban area and rural area have different view point on marital life & also 
for a male and female have different view point of marital life. But when gender and age come 
together, they do not interact significantly on marital satisfaction. That mean gender and age 
changes doesn’t significantly interact to change the score of marital satisfaction.  
H06. There will be no significant interaction effect between Marital Satisfaction of age and 
types of aeras of differently abled children’s parents. 
age and types of area both are most important things which can directly related to marital 
satisfaction level. ‘F’ value about both interaction effect is 1.46 which is not significant & null 
hypothesis 55 got accepted. Urban are rural area have different life style where urban area people 
live with technology more and rural area people connect with nature more and second side 
different age also put significant difference but both are age and area are working together. Like 
male having low age child and having high child age both of have same marital adjustment level. 
Which showing that marital adjustment doesn’t get influenced by combine of age and types of area.  
H07. There will be no significant interaction effect between Marital Satisfaction of gender, 
age and types of aera of differently abled children’s parents. 
gender, age and type of area is curious part to put impact on marital satisfaction. For to check the 
interaction effect, ‘F’ value .27 clearly showing that no any significant interaction effect on marital 
satisfaction. null hypothesis 56 got accepted. Of course, gender, age and types of area is important 
for impact but when it comes to interact it is not working in combination significantly. That mean 
changes in any variable can’t differently affect to marital adjust which result is clearly suggesting.   
 
CONCLUSION: 
1. There is significant difference between marital satisfaction of male and female of differently 

abled children’s parents male’s marital satisfaction is high compare to females. 

2. There is significant difference between marital satisfaction of urban and rural aeras differently 

abled children’s parents. Urban areas parents marital satisfaction is high compare to rural area’s 

parents. 

3. There is no significant difference between marital satisfaction of low and high age differently 

abled children’s parents. 

4. There is no significant interaction effect between marital satisfaction of gender and types of aeras 

of differently abled children’s parents. 

5. There is no significant interaction effect between marital satisfaction of gender and ages of 

differently abled children’s parents. 
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6. There is no significant interaction effect between marital satisfaction of age and types of 

aeras of differently abled children’s parents. 

7. There is no significant interaction effect between marital satisfaction of gender, age and 

types of aera of differently abled children’s parents. 
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दǔ¢णी राजèथान मɅ बाल अिधकारɉ के संर¢ण मɅ गैर-सरकारȣ 
संगठनɉ कȧ भूिमका: एक ǒवƲेषणा×मक अÚययन 

डॉ Ĥतीक जांिगड 
अिसèटɅट Ĥोफेसर, ǒविध ǒवभाग जनाद[न राय नागर राजèथान ǒवƭापीठ (डȣàड टू बी ǒवƳǒवÚयालय) उदयपुर 

सुनील शमा[ 
शोधाथȸ, ǒविध ǒवभाग जनाद[न राय नागर राजèथान ǒवƭापीठ (डȣàड टू बी ǒवƳǒवÚयालय) उदयपुर 

सारांश  

“बाल अिधकारɉ का संर¢ण Ǒकसी भी लोकतांǒğक समाज कȧ मूलभूत आवæयकता है। ǒवशेषकर दǔ¢णी 
राजèथान जैसे जनजातीय एवं ǒपछड़े ¢ğेɉ मɅ बÍचɉ के अिधकारɉ का हनन एक गंभीर सामाǔजक समèया के 
Ǿप मɅ सामने आता है। इस सदंभ[ मɅ गैर-सरकारȣ सगंठन (NGOs) बाल अिधकारɉ के संर¢ण मɅ मह×वपणू[ 
भूिमका िनभाते हɇ। यह शोध लखे दǔ¢णी राजèथान मɅ NGOs कȧ भूिमका का ǒवƲेषणा×मक अÚययन Ĥèतुत 
करता है। अÚययन मɅ यह पाया गया Ǒक NGOs न केवल िश¢ा, èवाèØय और पोषण के ¢ेğ मɅ काय[ कर 
रहे हɇ, बǔãक बाल Įम, बाल ǒववाह, यौन शोषण और तèकरȣ जैसे गंभीर मुƧɉ पर भी सǑĐय हèत¢ेप कर रहे 
हɇ। गैर-सरकारȣ संगठनɉ Ʈारा सामुदाियक जागǾकता, नीित-िनमा[ण मɅ सहयोग तथा बÍचɉ के पुनवा[स और 
संर¢ण मɅ मह×वपणू[ योगदान Ǒदया जा रहा है। हालाǑंक, संसाधनɉ कȧ कमी, Ĥशासिनक सहयोग का अभाव 
तथा सामाǔजक बाधाएँ इनके कायɟ मɅ चुनौती उ×पÛन करती हɇ। इस लखे मɅ NGOs कȧ भिूमका, उनके 
योगदान, चुनौितयɉ और सधुार के सझुावɉ का ǒवèततृ ǒवƲेषण Ǒकया गया है।“ 

मÉुय शÞद : बाल अिधकार, गरै-सरकारȣ सगंठन, दǔ¢णी राजèथान, बाल सरं¢ण, बाल Įम, बाल ǒववाह, 

सामाǔजक जागǾकता, पनुवा[स 

 

Ĥèतावना 
बाल अिधकारɉ का संर¢ण Ǒकसी भी समाज के ǒवकास और Ĥगित का मह×वपणू[ संकेतक होता है। भारत मɅ 
बÍचɉ के अिधकारɉ कȧ र¢ा के िलए अनेक संवैधािनक और कानूनी Ĥावधान Ǒकए गए हɇ, ǑकÛतु इनका 
वाèतǒवक लाभ सभी बÍचɉ तक समान Ǿप से नहȣं पहँुच पाता है। ǒवशेष Ǿप से दǔ¢णी राजèथान जैसे ¢ेğɉ 
मɅ, जहाँ जनजातीय आबादȣ अिधक है और आिथ[क तथा सामाǔजक ǒपछड़ापन åयाƯ है, वहाँ बÍचɉ के अिधकारɉ 
का हनन एक सामाÛय ǔèथित बन चुकȧ है। इस ¢ेğ मɅ बाल Įम, बाल ǒववाह, कुपोषण और िश¢ा से वंिचत 
रहना जैसी समèयाएँ åयापक Ǿप से देखी जाती हɇ। 
 

ऐसी पǐरǔèथितयɉ मɅ गैर-सरकारȣ संगठन मह×वपणू[ भूिमका िनभाते हɇ। ये संगठन सरकारȣ योजनाओं और 
नीितयɉ को जमीनी èतर तक पहँुचाने मɅ सहायता करते हɇ और उन वगɟ तक सेवाएँ पहँुचाते हɇ जो मÉुयधारा 
से दरू हɇ। NGOs समाज के ǒविभÛन वगɟ को जोड़कर बÍचɉ के अिधकारɉ के Ĥित जागǾकता बढ़ाते हɇ और 
सामाǔजक पǐरवत[न कȧ Ǒदशा मɅ काय[ करते हɇ। इस Ĥकार, इनकȧ भूिमका केवल सेवा Ĥदान करने तक सीिमत 
नहȣं है, बǔãक यह सामाǔजक Ûयाय और समानता को èथाǒपत करने का एक माÚयम भी है। 
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बाल अिधकारɉ कȧ अवधारणा 
बाल अिधकारɉ कȧ अवधारणा इस िसƨांत पर आधाǐरत है Ǒक Ĥ×येक बÍचे को एक सàमानजनक और सुरǔ¢त 
जीवन जीने का अिधकार है। अंतरराƶीय èतर पर संयƠु राƶ बाल अिधकार अिभसमय (UNCRC) ने बÍचɉ 
के अिधकारɉ को चार Ĥमखु Įǔेणयɉ मɅ ǒवभाǔजत Ǒकया है, ǔजनमɅ जीवन, ǒवकास, संर¢ण और सहभािगता के 
अिधकार शािमल हɇ। भारत मɅ भी संǒवधान और ǒविभÛन कानूनɉ के माÚयम से इन अिधकारɉ को माÛयता 
दȣ गई है। 
 

बाल अिधकारɉ का उƧेæय केवल बÍचɉ को सरु¢ा Ĥदान करना नहȣं है, बǔãक उÛहɅ एक ऐसा वातावरण देना है 
ǔजसमɅ वे अपने शारȣǐरक, मानिसक और सामाǔजक ǒवकास को पूण[ Ǿप से ĤाƯ कर सकɅ । दǔ¢णी राजèथान 
मɅ यह अवधारणा ǒवशेष Ǿप से मह×वपणू[ हो जाती है, ÈयɉǑक यहाँ बÍचɉ को कई Ĥकार कȧ सामाǔजक और 
आिथ[क चुनौितयɉ का सामना करना पड़ता है। NGOs इस अवधारणा को åयवहार मɅ लागू करने का काय[ 
करते हɇ। वे बÍचɉ के अिधकारɉ को केवल कानूनी Ǻǒƴ से नहȣं देखते, बǔãक सामाǔजक और मानवीय Ǻǒƴकोण 
से भी उनका संर¢ण करत ेहɇ। इस Ĥकार, बाल अिधकारɉ कȧ अवधारणा एक समĒ Ǻǒƴकोण Ĥदान करती है, 

ǔजसमɅ बÍचɉ के सवाɍगीण ǒवकास को Ĥाथिमकता दȣ जाती है। 
 

दǔ¢णी राजèथान मɅ बाल अिधकारɉ कȧ ǔèथित 

दǔ¢णी राजèथान कȧ भौगोिलक और सामाǔजक पǐरǔèथितयाँ बाल अिधकारɉ कȧ ǔèथित को गहराई से Ĥभाǒवत 
करती हɇ। इस ¢ेğ मɅ बड़ȣ सÉंया मɅ जनजातीय समुदाय िनवास करते हɇ, जहाँ िश¢ा का èतर अप¢ेाकृत कम 
है और आिथ[क संसाधनɉ कȧ कमी पाई जाती है। इसके पǐरणामèवǾप बÍचɉ को अÈसर बाल Įम मɅ लगाया 
जाता है और उनकȧ िश¢ा बािधत होती है। इसके अितǐरƠ, बाल ǒववाह जैसी Ĥथाएँ अभी भी कुछ ¢ğेɉ मɅ 
Ĥचिलत हɇ, जो बÍचɉ ǒवशषेकर बािलकाओं के जीवन को गंभीर Ǿप से Ĥभाǒवत करती हɇ। 
 

èवाèØय और पोषण कȧ Ǻǒƴ से भी यह ¢ेğ चुनौतीपणू[ है। कुपोषण और èवाèØय सेवाओं कȧ कमी के कारण 
बÍचɉ का शारȣǐरक ǒवकास Ĥभाǒवत होता है। इसके साथ हȣ, सामाǔजक ǾǑढ़याँ और लɇिगक भेदभाव भी बाल 
अिधकारɉ के संर¢ण मɅ बाधा उ×पÛन करते हɇ। इस ǔèथित मɅ NGOs कȧ भूिमका अ×यंत मह×वपणू[ हो जाती 
है, ÈयɉǑक वे इन समèयाओं कȧ पहचान कर उनके समाधान के िलए काय[ करते हɇ। वे èथानीय समुदाय के 
साथ िमलकर बÍचɉ कȧ ǔèथित मɅ सधुार लाने का Ĥयास करते हɇ और उÛहɅ उनके अिधकारɉ के Ĥित जागǾक 
बनाते हɇ। 
 

गरै-सरकारȣ सगंठनɉ कȧ भिूमका 
दǔ¢णी राजèथान मɅ गैर-सरकारȣ संगठन बाल अिधकारɉ के संर¢ण के िलए बहुआयामी भूिमका िनभाते हɇ। 
ये संगठन िश¢ा, èवाèØय, पोषण, सुर¢ा और पुनवा[स जैसे ǒविभÛन ¢ेğɉ मɅ काय[ करते हɇ। िश¢ा के ¢ğे मɅ 
ये èकूल छोड़ चुके बÍचɉ को पुनः िश¢ा स ेजोड़ने का Ĥयास करते हɇ और उÛहɅ गुणवƣापूण[ िश¢ा Ĥदान 
करने के िलए वैकǔãपक åयवèथाएँ ǒवकिसत करते हɇ। èवाèØय और पोषण के ¢ेğ मɅ ये संगठन जागǾकता 
काय[Đम चलाते हɇ और बÍचɉ को आवæयक सेवाएँ उपलÞध कराते हɇ। इसके अितǐरƠ, NGOs बाल Įम और 
बाल ǒववाह जैसी कुĤथाओं के ǒवǽƨ अिभयान चलाते हɇ और समाज को इनसे होने वाले दçुĤभावɉ के बारे मɅ 
जागǾक करते हɇ। ये संगठन बÍचɉ के पुनवा[स और संर¢ण के िलए आĮय, िश¢ा और परामश[ सेवाए ँभी 
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Ĥदान करते हɇ। NGOs का एक मह×वपणू[ काय[ समाज मɅ जागǾकता फैलाना है, ǔजसस ेअिभभावक और 
समुदाय बÍचɉ के अिधकारɉ को समझ सकɅ । साथ हȣ, ये संगठन नीित िनमा[ण मɅ भी सहयोग करते हɇ और 
सरकार को जमीनी èतर कȧ समèयाओं से अवगत कराते हɇ। इस Ĥकार, NGOs बाल अिधकारɉ के संर¢ण मɅ 
एक मह×वपूण[ और Ĥभावी भूिमका िनभाते हɇ। 
 

NGOs के कायɟ का Ĥभाव 

दǔ¢णी राजèथान मɅ गैर-सरकारȣ संगठनɉ के Ĥयासɉ का Ĥभाव ǒविभÛन èतरɉ पर देखा जा सकता है। सबस े
पहल,े िश¢ा के ¢ğे मɅ उãलेखनीय सधुार देखने को िमला है, जहाँ कई बÍचे जो पहले èकूल नहȣं जाते थ,े 

अब िश¢ा स ेजुड़ रहे हɇ। इसके अितǐरƠ, बाल ǒववाह और बाल Įम जैसी कुĤथाओं मɅ भी कमी आई है, जो 
NGOs Ʈारा चलाए गए जागǾकता अिभयानɉ का पǐरणाम है। 
 

èवाèØय और पोषण के ¢ğे मɅ भी सुधार हुआ है, जहाँ बÍचɉ को बेहतर èवाèØय सेवाएँ और पोषण संबंधी 
जानकारȣ ĤाƯ हो रहȣ है। NGOs ने बÍचɉ के पुनवा[स और संर¢ण मɅ भी मह×वपूण[ योगदान Ǒदया है, ǔजसस े
कई बÍचɉ को सुरǔ¢त और सàमानजनक जीवन जीने का अवसर िमला है। इसके साथ हȣ, समाज मɅ बाल 
अिधकारɉ के Ĥित जागǾकता बढ़ȣ है, ǔजससे लोग बÍचɉ के अिधकारɉ का सàमान करने लगे हɇ। हालाǑंक, इन 
Ĥयासɉ का Ĥभाव अभी भी सीिमत है और इसे और अिधक åयापक बनाने कȧ आवæयकता है। Ǒफर भी, यह 
कहा जा सकता है Ǒक NGOs ने बाल अिधकारɉ के संर¢ण मɅ मह×वपणू[ सकारा×मक पǐरवत[न लाने मɅ 
सफलता ĤाƯ कȧ है। 
 

NGOs के सम¢ चुनौितया ँ
दǔ¢णी राजèथान मɅ काय[रत गैर-सरकारȣ संगठनɉ को अनेक चुनौितयɉ का सामना करना पड़ता है, जो उनके 
कायɟ कȧ Ĥभावशीलता को Ĥभाǒवत करती हɇ। सबसे Ĥमुख चुनौती ǒवƣीय संसाधनɉ कȧ कमी है, ÈयɉǑक 
अिधकाशं NGOs दान और अनुदानɉ पर िनभ[र होते हɇ। इसके अितǐरƠ, Ĥशासिनक ĤǑĐयाओं कȧ जǑटलता 
और सरकारȣ सहयोग का अभाव भी इनके कायɟ मɅ बाधा उ×पÛन करता है। 
 

सामाǔजक èतर पर भी कई बाधाएँ मौजदू हɇ। पारंपǐरक माÛयताएँ और ǾǑढ़वाǑदता समाज मɅ पǐरवत[न को 
धीमा कर देती हɇ, ǔजससे NGOs के Ĥयासɉ को अपǔे¢त समथ[न नहȣं िमल पाता है। इसके अलावा, कुछ मामलɉ 
मɅ NGOs कȧ पारदिश[ता और जवाबदेहȣ पर भी Ĥư उठते हɇ, जो उनकȧ ǒवƳसनीयता को Ĥभाǒवत करते हɇ। 
इन सभी चुनौितयɉ के बावजूद, NGOs िनरंतर Ĥयास करते हुए बाल अिधकारɉ के संर¢ण मɅ योगदान दे रहे 
हɇ। इन समèयाओं का समाधान Ǒकए ǒबना इनकȧ Ĥभावशीलता को पणू[ Ǿप स ेबढ़ाना संभव नहȣं है। 
 

िनçकष[ एव ंसझुाव  

दǔ¢णी राजèथान मɅ बाल अिधकारɉ के संर¢ण मɅ गरै-सरकारȣ संगठनɉ कȧ भूिमका अ×यंत मह×वपणू[ और 
Ĥभावशाली है। ये संगठन न केवल बÍचɉ के अिधकारɉ कȧ र¢ा करत ेहɇ, बǔãक समाज मɅ जागǾकता और 
सकारा×मक पǐरवत[न भी लाते हɇ। हालाǑंक, उनकȧ काय[¢मता को बढ़ाने के िलए आवæयक है Ǒक उÛहɅ पया[Ư 
संसाधन, सरकारȣ सहयोग और सामाǔजक समथ[न ĤाƯ हो। 
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भǒवçय मɅ NGOs कȧ भिूमका को और Ĥभावी बनाने के िलए आवæयक है Ǒक सरकार और गैर-सरकारȣ 
संगठनɉ के बीच समÛवय को मजबूत Ǒकया जाए। साथ हȣ, ǒवƣीय संसाधनɉ कȧ उपलÞधता सिुनǔƱत कȧ जाए 
और Ēामीण ¢ेğɉ मɅ जागǾकता काय[Đमɉ को बढ़ावा Ǒदया जाए। इसके अितǐरƠ, पारदिश[ता और जवाबदेहȣ 
को मजबूत करना भी आवæयक है, ǔजससे इन संगठनɉ कȧ ǒवƳसनीयता बढ़ सके। 
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EDUCATION AND ICT 

ડો.જયશેકમુાર અબંાલાલ સોનારા  
I/C િṔિḍસપાલ, ṝી પી.એમ. પટલે કૉલજે ઓફ એḁયુકશેન આણદં 

િશ᷵ણ અન ેICT શુ ંછે? 

ICT (Information and Communication Technology) એટલ ેમાિહતી અને સચંાર માટ ેઉપયોગમાં લવેાતી 

ટે᷺ નોલોἓ. િશ᷵ણમા ં ICT નો અથ᷷ છે ટે᷺ નોલોἓનો ઉપયોગ કરીન ે શીખવવાની અને શીખવાની ṔἵṀયાને સરળ અન ે

અસરકારક બનાવવી. 
ઉદાહરણ તરીક:ે 
કḒḎયુટર  
ઇḍટરનટે  
મોબાઇલ ફોન  
Ṕોજે᷺ટર  
Ḛમાટ᷷ બોડ᷷  

િશ᷵ણમા ંICTનુ ંમહḉવ 

1. શીખવાની ṔἵṀયા રસṔદ બન ેછે 

િવἵડયો, એિનમશેન અને Ṕેઝḍટેશનથી અḑયાસ સરળ બન ેછે  

િવὸાથὁઓન ેિવષય સારી રીત ેસમἒય છે  

2. માિહતી સરળતાથી મળ ેછે 

ઇḍટરનટે ḋવારા દુિનયાભરની માિહતી મળી શકે છે  
ઓનલાઈન પુḚતકો અન ેકોસ᷷ ઉપલḐધ છે  

3. િશ᷵ણ પḋધિત સધુર ેછે 

િશ᷵કો ἵડિજટલ ટḕૂસથી સાἘં શીખવી શકે છે  
સમય અન ેમહેનત બḍને બચાવે છે  

4. ઓનલાઇન િશ᷵ણ શ᷺ય બન ેછે 

ઘરેથી ભણવાની સુિવધા મળે છે  
દૂરના િવḚતારોમાં પણ િશ᷵ણ પહἼચે છે  

5. ἵડિજટલ કૌશḕય િવકસ ેછે 

િવὸાથὁઓ ટે᷺ નોલોἓ ઉપયોગ શીખે છે  
ભિવḙય માટે તૈયાર થાય છે  

િશ᷵ણમા ંICTના ઉદાહરણો 

Google Classroom – ઓનલાઇન ᷺લાસ અને અસાઇḍમḍેટ માટે  



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  127 
 

ગગૂલ ᷺લાસἙમ 

 
 

ગુગલ ᷺ લાસἙમ એ ᷺ લાઉડ-આધાἵરત લὈનὑગ મેનેજમḍેટ િસḚટમ (LMS) છે જે ગૂગલ ḋવારા િશ᷵ણ અન ેશીખવાના 

કાય᷷Ṕવાહને સḗુયવિḚથત કરવા માટે િવકસાવવામાં આવી છે. તે ગુગલ વક᷷Ḛપેસ ફોર એḁયુકશેન ટḕૂસ સાથે સંકિલત થાય છે 
જેથી િશ᷵કો ભૌિતક અને વ᷿યુ᷷અલ ᷺લાસἙમ બનેંમાં િશ᷵કો અન ે િવὸાથὁઓ વ᷿ચે વાતચીતને સરળ બનાવી શક ે અને 
સἼપણીઓ બનાવી શકે. 
મુ᷻ ય હકીકતો 
ડેવલપર: ગુગલ એલએલસી 

લોḍચ વષ᷷: 2014 

Ḏલેટફોમ᷷: વેબ, એḍṌોઇડ, iOS 

મુ᷻ ય એકીકરણ: ગુગલ Ṍાઇવ, ડો᷺સ, શીḄસ, મીટ અને કેલḍેડર 

Ṕાથિમક વપરાશકતા᷷ઓ: K–12 શાળાઓ, યુિનવἿસ᷷ટીઓ અને તાલીમ કાય᷷Ṁમો 

હતે ુઅન ેસિુવધાઓ 

ગુગલ ᷺લાસἙમ સલુભ ἵડિજટલ વાતાવરણમાં વગ᷷ સામṂી, ઘોષણાઓ અને સἼપણીઓને કેિḍṑત કરે છે. િશ᷵કો પાઠ પોḚટ 

કરી શકે છે, ગગુલ Ṍાઇવમાથંી સંસાધનો જોડી શકે છે અને સકંિલત ḚવἙપો અને ἙિṖ᷺સ ḋવારા Ṃેἷડંગને Ḛવચાિલત કરી શકે 

છે. િવὸાથὁઓ ἵડિજટલ રીતે કાય᷷ સબિમટ કરે છે અન ેસમાન ઇḍટરફેસમાં Ṕિતસાદ ṔાḎત કર ેછે. સḗુયવિḚથત સચંાર સાધનો 
વગ᷷-ḗયાપી ચચા᷷ઓ અને ḗયિ᷺તગત સમથ᷷ન માટ ેડાયરે᷺ ટ મેસἶેજંગને સ᷵મ કર ેછે. 
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Google Workspace for Education સાથ ેએકીકરણ 

Google Workspace for Education ઇકોિસḚટમના ભાગ Ἑપ,ે Classroom Docs, Slides અન ે

Meet જેવી ઉḉપાદકતા એિḎલકેશનો સાથે એકીકૃત રીતે જોડાય છે. સંચાલકો કḍેṑીયકૃત િનયંṏણો ḋવારા પરવાનગીઓ, ડેટા 

સુર᷵ા અને વપરાશકતા᷷ ઍ᷺સેસનું સંચાલન કરી શક ેછે. આ એકીકરણ સહયોગી, પેપરલેસ વક᷷ḏલોને સપોટ᷷ કરે છે અને ἵરમોટ 

અથવા હાઇિṖડ સચૂનાને સમાવી શકે છે. 
અપનાવવા અન ેઅસર 

તેની રજૂઆત પછી, Google Classroom િવὴવભરમાં સૌથી વધુ ઉપયોગમાં લેવાતા LMS ḎલેટફોḒસ᷷માનંું એક 

બની ગયું છે, ખાસ કરીને 2020 પછી ἵરમોટ લὈનὑગ તરફના િશḏટ દરિમયાન. તેણે શૈ᷵ િણક સḚંથાઓ માટે મફત ઉપલḐધતા 

ḋવારા ઉપયોગમા ંસરળતા, રીઅલ-ટાઇમ સહયોગ અને સમાિવὼ ઍ᷺સેસને Ṕોḉસાહન આપીને ἵડિજટલ િશ᷵ણશાḚṏને 

Ṕભાિવત કયુὑ છે. 
ગોપનીયતા અન ેસુલભતા 

Google Classroom કૌટંુિબક શૈ᷵ િણક અિધકારો અને ગોપનીયતા અિધિનયમ અને સમાન વૈિὴવક ગોપનીયતા 

ધોરણોનું પાલન કરે છે. ḚṀીન રીડર સપોટ᷷, બંધ કḎૅશḍસ અન ેબહુભાષી િવકḕપો જેવી ઍ᷺સેિસિબિલટી સુિવધાઓ િવિવધ 

શીખનારાઓ માટે ઉપયોગીતાની ખાતરી કરે છે 

Zoom – ઓનલાઇન મીἷટગં અન ે᷺લાસ માટ ે 

 
 

ઝૂમ એ ᷺લાઉડ-આધાἵરત િવડીયો કોḍફરἶḍસંગ સોḏટવેર Ḏલેટફોમ᷷ છે જે વપરાશકતા᷷ઓને વ᷿યુ᷷અલ મીἷટં᷼ સ, 

વેિબનાસ᷷ અને ઓનલાઈન ઇવેḍḄસ હોḚટ કરવાની મંજૂરી આપ ેછે. તનેો ḗયાપકપણે ઉપયોગ િબઝનેસ કોḒયુિનકશેન, ἵરમોટ 

એḁયુકશેન, ટેિલહેḕથ અન ેસામાિજક મેળાવડા માટ ેથાય છે, જે રીઅલ-ટાઇમ ἵડિજટલ સહયોગ માટે સૌથી વધુ માḍય 

સાધનોમાંનું એક બની ગયું છે. 
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મુ᷻ ય હકીકતો 
િવકાસકતા᷷: ઝૂમ િવડીયો કોḒયુિનકશેḍસ 

Ṕારિંભક Ṕકાશન: 2013 

Ḛથાપક: એἵરક યુઆન 

Ṕાથિમક કાયὅ: િવડીયો મીἷટં᷼ સ, ચેટ, વેિબનાસ᷷, ᷺લાઉડ ફોન િસḚટમ 

મુ᷻ ય મથક: સને જોસ, કેિલફોἿન᷷યા, યુ.એસ. 

સુિવધાઓ અન ેકાય᷷᷵ મતા 

ઝૂમ ડḚેકટોપ અને મોબાઇલ ઉપકરણો પર હાઇ-ડἵેફનેશન િવડીયો અને ઓἵડયો કોḍફરἶḍસંગ, ḚṀીન શેἷરંગ અન ે

લાઇવ ચેટ ઓફર કરે છે. મુ᷻ ય સુિવધાઓમા ંનાના જૂથ ચચા᷷ઓ માટે Ṗેકઆઉટ Ἑમ, ᷺લાઉડ રેકોὉડὑગ, વ᷿યુ᷷અલ બકેṂાઉḍડ 

અને Ḛલેક, માઇṀોસોḏટ ટીḒસ અન ેકેલḍેડર એિḎલકશેḍસ જેવા ઉḉપાદકતા સાધનો સાથ ેએકીકરણનો સમાવેશ થાય છે. તનેી 

Ḛકેલિેબિલટી હἒરો સહભાગીઓ સાથનેા ઇવેḍḄસ સુધીના સṏોને મજૂંરી આપે છે. 
લોકિṔયતા અન ેઅસર 

કોિવડ-19 રોગચાળા દરિમયાન Ḏલેટફોમ᷷મા ં િવḚફોટક વૃિḋધ જોવા મળી હતી કારણ કે ἵરમોટ વક᷷ અને લὈનὑગ 

િવὴવભરમાં વḌયું હતું. તેના ઉપયોગમા ંસરળતા, િવὴવસનીયતા અને મફત ઍ᷺સેસ Ḛતર ેતેને સḚંથાઓ અને ḗયિ᷺તઓ માટે 

એક લોકિṔય ઉકેલ બનાḗયો. દૈિનક ઉપયોગ વધતાં "ઝૂમ થાક" અને ગોપનીયતા ચચા᷷ઓ પણ ἒહેર ચચા᷷મા ંṔવેશી. 
સુર᷵ા અન ેઅપડેḄસ 

"ઝૂમબોἶḒબંગ" જેવી સુર᷵ા ખામીઓ માટે શἙઆતમાં ટીકા કરાયેલ, કંપનીએ વપરાશકતા᷷ સુર᷵ા વધારવા માટે એḍડ-

ટ-ુએḍડ એિḍṀḎશન િવકḕપો, મીἷટંગ પાસકોડ અને વેઇἷટંગ Ἑમ લાગુ કયા᷷. ચાલુ અપડેḄસ AI-સંચાિલત મીἷટંગ સારાંશ, 

ṊાḍસἵṀḎશન અને હાઇિṖડ વક᷷Ḛપેસ ટḕૂસ પર Ḍયાન કેિḍṑત કરે છે. 
બἒર િḚથિત 

ઝૂમ ગૂગલ મીટ, માઇṀોસોḏટ ટીḒસ અન ેિસḚકો વેબે᷺ સ સિહત અḍય મુ᷻ ય કોḍફરἶḍસંગ સોḕયુશḍસ સાથે Ḛપધા᷷ કરે 

છે. તે એકીકૃત સદંેશાḗયવહારમા ંએક કેિḍṑય ખેલાડી રહે છે, એḍટરṔાઇઝ સહયોગ માટે ઝૂમ ફોન અને ઝૂમ ἙḒસ સાથે તેના 

ઇકોિસḚટમનો િવḚતાર કરે છે. 

Khan Academy – મફત િશ᷵ણ માટ ે 

ખાન એકડેમેી  
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ખાન એકેડેમી એક મફત ઓનલાઈન લὈનὑગ Ḏલેટફોમ᷷ છે જે િવિવધ િવષયોમાં શૈ᷵િણક સંસાધનો Ṕદાન કર ેછે. 2008 

મા ંિશ᷵ક સાલ ખાન ḋવારા Ḛથાિપત, તે િવἵડઓ પાઠ, Ṕેિ᷺ટસ કસરતો અને ḗયિ᷺તગત િશ᷵ણ ડશેબોડ᷷ Ṕદાન કર ેછે જે તમામ 

ὤમરના શીખનારાઓન ેતેમની પોતાની ગિતએ અḑયાસ કરવામા ંમદદ કરવા માટ ેરચાયેલ છે. 
મુ᷻ ય હકીકતો 

Ḛથાપના: 2008 

Ḛથાપક: સાલ ખાન 

મુ᷻ ય મથક: માઉḍટેન ḗય,ૂ કેિલફોἿન᷷યા, યુ.એસ. 

Ṕાથિમક વપરાશકતા᷷ઓ: K–12 િવὸાથὁઓ, િશ᷵કો અને Ḛવ-શીખનારા 

ભાષાઓ: િવὴવભરમાં 30 થી વધુ ઉપલḐધ 

મળૂ અન ેિમશન 
ખાન એકેડેમીની શἙઆત ḉયારે થઈ ḁયારે સાલ ખાને તેના િપતરાઈ ભાઈઓને ગિણતમાં મદદ કરવા માટે 

YouTube Ḅયુટોἵરયḕસ બનાḗયા. તે િવἵડઓઝની સફળતાએ "કોઈપણ માટે, ગમે ḉયા ંમફત, િવὴવ-Ḛતરીય િશ᷵ણ" Ṕદાન 

કરવાના િમશન સાથે એક માળખાગત િબનનફાકારક પહેલ તરફ દોરી. ḉયારથી ત ેવૈિὴવક િશ᷵ણ સસંાધનમા ંિવકḚયું છે, જેને 

મુ᷻ ય પરોપકારી સંḚથાઓ ḋવારા સમથ᷷ન આપવામા ંઆḗયું છે. 
Ḏલેટફોમ ᷷અન ેસામṂી 

આ Ḏલેટફોમ᷷ ગિણત, િવ᷶ાન, કḒḎયἷુટંગ, અથ᷷શાḚṏ, ઇિતહાસ અને પરી᷵ાની તૈયારી (જેમ કે SAT) સિહતના 

િવષયોમાં ટૂંકા સચૂનાḉમક િવἵડઓઝ, ઇḍટરેિ᷺ટવ કસરતો અને મḕૂયાકંન Ṕદાન કરે છે. તેના અનુકૂલનશીલ િશ᷵ણ સાધનો 

વપરાશકતા᷷ઓન ેṔગિતને Ṋેક કરવા અન ે᷶ાનના અંતરન ેઓળખવાની મંજૂરી આપ ેછે, ḁયારે િશ᷵કો િશ᷵ક ડશેબોડ᷷ ḋવારા 

િવὸાથὁઓના Ṕદશ᷷નનું િનરી᷵ણ કરી શક ેછે. 
ભાગીદારી અન ેઅસર 

ખાન એકેડેમીએ િવષય કવરેજ અન ેṔમાિણત પરી᷵ણ તયૈારીને િવḚતૃત કરવા માટે NASA, ધ Ḓયુિઝયમ ઓફ મોડ᷷ન 

આટ᷷ અને ધ કોલેજ બોડ᷷ જેવી સḚંથાઓ સાથ ેભાગીદારી કરી છે. આ Ḏલેટફોમ᷷ 190 થી વધુ દેશોમાં લાખો શીખનારાઓને 

સેવા આપે છે અને સલુભ, ટેકનોલોἓ-સ᷵મ િશ᷵ણન ેṔોḉસાહન આપવામા ંમુ᷻ ય ભૂિમકા ભજવી છે. 

ભડંોળ અન ેિબન-લાભકારી િḚથિત 

501(c)(3) િબન-લાભકારી સḚંથા તરીક,ે ખાન એકેડેમી િબલ અન ેમેિલḍડા ગેḄસ ફાઉḍડેશન અને ગૂગલ જેવા 

ḗયિ᷺તઓ અને ફાઉḍડેશનો તરફથી દાન અને અનુદાન ḋવારા કાય᷷ કર ેછે. તનેો ઓપન-એ᷺સેસ અિભગમ ખાતરી કરે છે કે બધી 
શૈ᷵ િણક સામṂી વૈિὴવક Ḛતર ેવપરાશકતા᷷ઓ માટે મફત રહે. 

Microsoft PowerPoint – Ṕઝેḍટશેન બનાવવા માટ ે 

માઈṀોસોḏટ પાવરપોઈḍટ 
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માઈṀોસોḏટ પાવરપોઈḍટ એ માઈṀોસોḏટ ḋવારા િવકસાવવામાં આવેલ Ṕેઝḍટેશન સોḏટવેર ṔોṂામ છે. ત ે

વપરાશકતા᷷ઓન ેટે᷺Ḛટ, Ṃાἵફ᷺સ, િવડીયો અને ઇḍટરેિ᷺ટવ તḉવોનો સમાવેશ કરીન ેḚલાઇડ-આધાἵરત Ṕેઝḍટેશન બનાવવા, 

ṔદἿશ᷷ત કરવા અને શેર કરવા સ᷵મ બનાવે છે. પાવરપોઈḍટનો ḗયાપકપણ ેḗયવસાય, િશ᷵ણ અન ેḗયિ᷺તગત સદંેશાḗયવહાર 

માટે ઉપયોગ થાય છે, જે માઈṀોસોḏટ ઓἵફસ Ḛયુટનો મુ᷻ય ઘટક છે. 

મુ᷻ ય તḊયો 

Ṕારિંભક Ṕકાશન: 1987 

મૂળ િવકાસકતા᷷: ફોરથોટ, ઇḍક. (માઈṀોસોḏટ ḋવારા 1987 માં હḚતગત) 

સમἿથ᷷ત Ḏલેટફોમ᷷: િવḍડોઝ, મેકઓએસ, વેબ, એḍṌોઇડ, iOS 

ἵડફોḕટ ફાઇલ ફોમὂટ: .pptx (ઓἵફસ ઓપન XML) 

ભાગ: માઈṀોસોḏટ 365 

િવકાસ અન ેઇિતહાસ 

માઈṀોસોḏટ ḋવારા ખરીદતા પહેલા પાવરપોઈḍટ એપલ ઇḍક. મἵેકḍટોશ માટ ે"Ṕેઝેḍટર" તરીકે ઉḋભḗયું. 1990 મા ં

માઈṀોસોḏટ ઓἵફસમાં સકંિલત, તેણ ે ἵડિજટલ Ṕેઝḍટેશન Ḛટાḍડડ᷷ Ḛથાિપત કરવામાં મદદ કરી. Ṁિમક સંḚકરણોમા,ં તે 

માઇṀોસોḏટ 365 ḋવારા Ḛટἵેટક ḚલાઇḆસથી મḕટીમીἵડયા અને ᷺લાઉડ-કને᷺ ટેડ સહયોગમાં િવકિસત થયું છે. 

િવશષેતાઓ અન ેકાય᷷᷵ મતા 

આ ṔોṂામ ટેḒḎલḄેસ, ἵડઝાઇન થીḒસ, એિનમેશન અને Ṋાિḍઝશન Ṕદાન કર ેછે જેથી ἗િὼની આકષ᷷ક ḚલાઇḆસ 

બનાવી શકાય. વપરાશકતા᷷ઓ મḕટીમીἵડયા એḒબેડ કરી શકે છે, Ḛમાટ᷷આટ᷷ ડાયાṂામ લાગુ કરી શકે છે અન ેOneDrive 

અથવા SharePoint ḋવારા રીઅલ ટાઇમમાં સહયોગ કરી શકે છે. Ṕેઝḍટર ḗય,ૂ Ḛલાઇડ માḚટર અને ἵડઝાઇનર ટૂḕસ 

ḗયાવસાિયક લેઆઉટ અને ἵડિલવરીન ેસુḗયવિḚથત કરે છે. 
ઉપયોગ અન ેṔભાવ 
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પાવરપોઇḍટ િવὴવભરમાં Ṕેઝḍટેશન-મἷેકંગનો પયા᷷ય બની ગયું છે, જે ḗયવસાય, શૈ᷵ િણક અને સરકારી 

સંદેશાḗયવહારને Ṕભાિવત કરે છે. તનેા વચ᷷Ḛવથી વધુ પડતા સરળ "Ḛલાઇડ ἶથἷંકંગ" ન ેṔોḉસાહન આપવા માટે ટીકા પણ 

Ṕેἵરત થઈ છે, છતા ંતે ṑḘય ṔḚતુિત માટે બેḍચમાક᷷ ટૂલ રહે છે. 

વત᷷માન એકીકરણ અન ેઇકોિસḚટમ 

આધુિનક પાવરપોઇḍટ ટીḒસ અન ેઅḍય માઇṀોસોḏટ 365 એિḎલકશેḍસ સાથે સંકિલત થાય છે, જે સહ-લેખન, 

᷺લાઉડ ઓટોસેવ અને AI-સંચાિલત ἵડઝાઇન સૂચનોને સમથ᷷ન આપ ેછે. સોḏટવેરની ઍ᷺સેિસિબિલટી સુિવધાઓ અન ેṀોસ-

Ḏલેટફોમ᷷ સુસંગતતા ḗયાવસાિયકો અને િવὸાથὁઓમા ંતેની પહἼચને સમાન રીત ેિવḚતૃત કરવાનું ચાલ ુરાખે છે. 
પડકારો 
બધા પાસે ઇḍટરનેટ અને સાધનો ઉપલḐધ નથી  
ખચ᷷ વધારે હોઈ શકે છે  
િશ᷵કોને તાલીમની જἙર પડ ેછે  
િવὸાથὁઓનું Ḍયાન ભંગ થવાની શ᷺યતા  
િનḙકષ ᷷

િશ᷵ણમાં ICTનો ઉપયોગ શીખવાની ṔἵṀયાને સરળ, રસṔદ અને આધુિનક બનાવે છે. યો᷼ય રીતે ઉપયોગ કરવાથી 

િશ᷵ણની ગુણવήામા ંવધારો થાય છે. 

સદંભ ᷷(References) 

UNESCO  

ICT in Education અગંનેા અહવેાલો અન ેમાગદ᷷Ἷશક᷷ા  

વબેસાઇટ: https://www.unesco.org  

NCERT  

િશ᷵ણમા ંICTના ઉપયોગ અગં ેપાḅયપḚુતકો અન ેમાગદ᷷Ἷશક᷷ા  

વબેસાઇટ: https://ncert.nic.in  

Ministry of Education India  

ἵડિજટલ િશ᷵ણ અન ેICT નીિતઓ  

વબેસાઇટ: https://www.education.gov.in  

Khan Academy  

ઓનલાઈન િશ᷵ણ માટ ેમફત સામṂી  

વબેસાઇટ: https://www.khanacademy.org  

Google Classroom  

ἵડિજટલ ᷺લાસἙમ માટ ેઉપયોગી ટલૂ  

વબેસાઇટ: https://classroom.google.com  

 



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  133 
 

 

ભારતમા NBFC નો CSRમા ફાળો : એક 

િવὴલષેણાḉમક અḑયાસ 

ἷકજંલબને.એમ.વસાવા  

ἵરસચ ᷷Ḛકૉલર, ἵડપાટમ᷷ḍેટ ઓફ કોમસ ᷷ṝી.ગોἶવદં ગἙુ યિુનવἿસ᷷ટી ગોધરા ,ગજુરાત 

ડૉ.આરતી એ મોિહત ે
ἵડપાટમ᷷ḍેટ ઓફ કોમસ ᷷ṝી.સી.એચ.ભીલ સરકારી િવનયન એḍડ વાિણḁય કોલજે,નસવાડી 

સારાશં :  

આ અḑયાસમા ંનોન-બἹἷકંગ નાણાકીય કંપનીઓ ḋવારા CSR Ṕવૃિήમા ંતેમનો ફાળો અને સામાિજક ફાળા િવશેનો અḑયાસ 

કરવામાં આḗયો છે. કંપની એ᷺ટ ૨૦૧૩ દરિમયાન CSR ફરિજયાત બḍયું હતું ḉયારબાદ NBFC(નોન-બἹἷકંગ ફાઇનાંિḍસયલ 

કંપનીઓ) પયા᷷વરણ, આરો᷼ય, Ṃામિવકાસ તેમજ િશ᷵ણ ᷵ેṏે મહḉવપૂણ᷷ યોગદાન આપી રύા છે નોન-બἹἷકંગ નાણાકીય 

કંપનીઓની સં᷻ યા ઓછી હોવા છતાં પણ નવા અને ટારગેટેડ Ṕોજે᷺ટ ḋવારા સમાજ પર ગુણાḉમક અસર કરી રύા છે વત᷷માન 

અḑયાસનો મુ᷻ ય હેતુ ભારતમા ંપસંદ કરેલ NBFC ḋવારા કરવામા ંઆવતી CSR Ṕવૃિήઓનું િવὴલેષણ કરવાનો છે.આ 

અḑયાસ ગૌણ ડેટા પર આધાἵરત છે. જેમા ંRBI ἵરપોટ᷷, પુḚતકો,CSR ἵરપોટ᷷, કંપનીના વાἿષ᷷ક અહેવાલો,સરકારી Ṕકાશનો 

જેવા િḋવતીય ડેટાનો સમાવેશ કરવામાં આḗયો છે.આ અḑયાસના િનḙકષ᷷ થી ἒણવા મળે છે કે પસદં કરેલી NBFC જેમાં 

બἒજ ફાઇનાḍસ કપંનીઓનો ફાળો CSR ખચ᷷મા ંઅḍય NBFC કંપનીઓ કરતા વધારે છે તેમજ ἒણવા મḖયું ક ેNBFC 

કંપનીઓ પોતાના નફા મજુબ CSR ખચ᷷મા ંપોતાનો ફાળો આપી રύા છે કૌશલ િવકાસ ᷵ેṏમા ંબἒજ ફાઇનાḍસ, િશ᷵ણ 

᷵ેṏમા ંમિહḍṑા ફાઇનાḍસ, આરો᷼ય ᷵ ેṏમા ંચોલામંડલમ ફાઇનાḍસ તમેજ Ṃામીણ િવકાસમાં ṝીરામ, મિહḍṑા અન ેચોલામડંલ 

ફાઇનાḍસ સરખો ફાળો આપી રύા છે. ગરીબ અને પછાત વગὅ પર CSR Ṕવૃિήઓનો Ṕભાવ ખાસ કરીન ેવધુ જોવા મḖયો 

છે. નોન-બἹἷકંગ નાણાકીય કંપનીઓને સુધારાની જἙર છે નોન-બἹἷકંગ નાણાકીય કંપનીઓએ આયોજન, અમલીકરણ અન ે
મḕૂયાકંન પḋધિήઓમાં સુધારો કરવાની જἙર છે      

કીવḆસ:᷷CSR, NBFC,ભારત ,નાણાકીય સમાવશે, સામાિજક િવકાસ,કોપὅરટે સામાિજક જવાબદારી    

પἵરચય  

NBFC (નોન-બἹἷકંગ નાણાકીય કંપનીઓ ) બἹકો જેવા જ કાયὅ કર ેછે લોન આપે છે અને નાણાકીય સવેાઓ પૂરી 

પાડ ેછે છતા ંપણ બἹἷકંગ લાઈસḍસ વગર કાય᷷ કર ેછે.CSR એટલ ેકે કંપનીઓ પોતાનો નફાનો એક ભાગ સમાજના િવકાસ 

માટે ખચ᷷ કરે છે corporate social responsibility (CSR)  ભારતમાં NBFC કંપનીઓ પોતાનો નફાના િહḚસાનો 

અમુક ભાગ CSR મા ંઆપી રύા છે વત᷷માન સમયગાળામાં CSR ખૂબ જ મહḉવપૂણ᷷ બની ગયું છે કારણ કે CSR કંપની 

અને સમાજ વ᷿ચે સંતુલન બનાવી રાખે છે તેમજ Sustainable Development માટે પણ મહḉવપૂણ᷷ છે CSR લાંબા-

ગાળાના વેપાર માટે ફાયદાકારક નીવડે એમ છે CSR ની િવિવધ Ṕવૃિήઓ છે જેમાં પયા᷷વરણ સંર᷵ણ, Ṃામ િવકાસ, Ḛવ᷿છતા 

અિભયાન, િશ᷵ણ, ગરીબી િનવારણ, આરો᷼ય અને Ḛṏી સશિ᷺તકરણ વગેરે.  
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ભારતમાં CSRને કપંની અિધિનયમ ૨૦૧૩ હેઠળ નἼધવામાં આḗયું છે. જે કંપનીનું ટનઓવર Ἑ ૧૦૦૦ કરોડ અથવા તથેી 

વધુ હોય, જે કંપનીનું નેટ Ṕોἵફટ Ἑ 5 કરોડ અથવા તથેી વધુ હોય અન ેકંપનીનું નેટવથ᷷ Ἑ ૫૦૦ કરોડ અથવા તથેી વધુ હોય તો 

એ કંપનીઓએ પોતાના સરેરાશ નફાના 2% જેટલો િહḚસો CSR માં આપવો ફરિજયાત છે.(ICRA ESG Rating 

press Release 24 February 2025 ) મુજબ ἒણવા મḖયું છે ક ેનોન-બἹἷકંગ નાણાકીય કપંનીઓમા જે ટોચની 

NBFC છે તેઓ Ṕિત કંપની Ἑ ૫૦ કરોડ CSR ખચ᷷ માં પોતાનો ફાળો આપી રύા છે. 

સાિહḉયની સમી᷵ા  
1.ṝીવાḚતવ.પἒૂ િનગમ, શાલીની અને ગોિગયા ,ḁયોિત (2013) ભારતીય કંપનીઓમા કોપὅરેટ સામાિજક જવાબદારી અને 
પયા᷷વરણીય ટકાઉપἛં. આ અḑયાસનો મુ᷻ ય હેતુ ભારતની કોપὅરેટ સામાિજક જવાબદારીઓ અને પયા᷷વરણીય સἵṀયતા ને 

ઓળખવાનો છે અને તેમની તુલના કરવાનો છે. અḑયાસના સાધનોમા Ṕὴનાવિલનો ઉપયોગ કરવામાં આḗયો હતો તેમજ Z 

ટḚેટ ANOVA ટḚેટ વગેર.ે આ અḑયાસથી ἒણવા મḖયું હતું કે ભારતમાં CSR ની કામગીરી ખૂબ ધીમી ચાલી રહી છે  

2.કુમાર દીપક ,ṝીિનવાસ સુરેશ (2017) ભારતમાં નોન-બἹἷકંગ નાણાકીય કપંનીઓનું નાણાકીય Ṕદશ᷷ન એક અથ᷷િમિત 
અḑયાસ. આ અḑયાસથી ἒણવા મḖયું છે ક ેનોન-બἹἷકંગ નાણાકીય કંપનીઓ અથ᷷તṏંમાં ખૂબ જ મહḉવપૂણ᷷ ભૂિમકા ભજવે 

છે NBFC એવા િવḚતારમાં કાય᷷રત છે ḁયા ંબἹકો પોતાની પહોચ ધરાવતા નથી. 

૩.શેખર આર ચṑં, પરમાર એમ. એન (2021) ગુજરાતમાં CSR Ṕવૃિήઓમા કોપὅરેટ સંḚથાઓના શૈ᷵ િણક યોગદાન પર 

એક Ṕાથિમક િશ᷵ણના ચો᷺કસ સદંભ᷷મા ંિશ᷵ણ ᷵ેṏમા ંગુજરાતની ટોચની 5 ખાનગી ᷵ેṏની કપંનીઓની CSR Ṕવૃિήનો 

અḑયાસ કરવાનો હતો,આ અḑયાસથી ἒણવા મḖયું ક ેકોપὅરેટ સḚંથાઓ શૈ᷵ િણક CSR Ṕવૃિήઓ ખબૂ ગંભીરતાથી ચલાવી 

રહી છે. 
4.સાં᷵ ી રામદેવા, લતા રમેશ, મેરનેા મḊેયુ, મન ુકે. એસ (2023) ભારતીય સંદભ᷷મા ંનાણાકીય કંપનીઓની કોપὅરેટ સામાિજક 

જવાબદારીનું માપન. આ અḑયાસનો મુ᷻ ય હેતુ ભારતમાં બἹકો અન ેNBFC જેવી નાણાકીય કંપનીઓની કોપὅરેટ સામાિજક 

જવાબદારી Ṕવૃિήઓન ુમાપન કરવાનું છે. બἹકો અને NBFC નાણાકીય કપંનીઓના CSR Ṕદશ᷷નનુ માપન કરવા માટે 

સામṂી િવὴલેષણ ઉપયોગ કરવામાં આḗયો છે.આ અḑયાસથી ἒણવા મḖયું છે ક ેખાનગી ᷵ેṏની બἹકો એ ἒહેર ᷵ેṏની બἹકો 

અને NBFC કંપનીની તુલનામાં સામાિજક Ṕવૃિήમાં સἵṀયપણ ેભાગ લીધો છે. 

5.ડૉ.જગદીપ ἶસંગલ,ડૉ.સંજયનંદલ, ડૉ.સુગંધરાવલ,ઋિષ ચૌધરી (2021) નોન-બἹἷકંગ નાણાકીય સḚંથાઓ પર કોપὅરેટ 

સામાિજક જવાબદારીનો ટકાઉ Ṕભાવ. આ અḑયાસનુ મુ᷻ ય હેતુ ભારતમાં િબન-બἹἷકંગ નાણાકીય કંપનીના કોપὅરેટ સામાિજક 
જવાબદારીના ટકાઉ Ṕભાવ ,નાણાકીય રીપોટὊગ ḗયૂહરચનાઓ અને નાણાકીય પἵરણામો પર તેમની અસરનું મḕૂયાકંન કરવાનો 

છે નોન-બἹἷકંગ નાણાકીય ᷵ેṏમાં CSR Ṕવૃિήઓ ખૂબ મોટો ફાળો આપી રύા છે.  

અḑયાસના હતેઓુ : 

1. પસંદ કરલેી NBFC ḋવારા કરવામાં આવતી CSR Ṕવૃિήઓનું િવὴલેષણાḉમક અḑયાસ કરવો. 

2. પસંદ કરલેી NBFC ḋવારા CSR ખચ᷷ અને તેમનો સમાજ પર પડતો Ṕભાવનો અḑયાસ કરવો. 

૩. CSR Ṕવૃિήઓના પડકારો અને તકો ઓળખવા તેમજ તેમને સુધારવાનાં માગὅ અને માḌયમો સૂચવવા. 

  NBFC નો CSRમા ંફાળો :  
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ભારતમાં વત᷷માન સમયગાળામાં ટકાઉ ḗયવસાયીક Ṕથાઓનું કોપὅરેટ સોિશયલ રીḚપોḍસીબીિલટી (CSR) એ મુ᷻ ય પાસંુ 

બની ગયું છે. નૈિતક શાસન અને સામાિજક િવકાસન ેṔોḉસાહન આપવા માટે રીઝવ᷷ બἹક ઓફ ઇિḍડયા CSR નાં મહḉવને 

ઓળખે છે. NBFC ને રીઝવ᷷ બἹક ઓફ ઇિḍડયા પયા᷷વરણીય ટકાઉપἛં સમુદાય િવકાસ અને સામાિજક કḕયાણ જેવી CSR 

પહેલોમા સἵṀય પણ ેજોડવા માટે Ṕોḉસાિહત કરી રύા છે. 

નોન-બἹἷકંગ નાણાકીય કંપનીઓ અલગ અલગ ᷵ેṏોમાં CSR Ṕવૃિήઓ કર ેછે. 

1.િશ᷵ણ  

નોન-બἹἷકંગ નાણાકીય કંપનીઓ િવિવધ ᷵ેṏોમા ં ઈḍṕાḚṊ᷺ચર િવકાસને Ṕોḉસાહન આપી રύા છે.NBFC કપંનીઓ 

Ḛકૉલરિશપ કાય᷷Ṁમો ḋવારા િશ᷵ણ ᷵ેṏમા ંમહḉવનો ભાગ ભજવી રύા છે. િશ᷵ણ ᷵ેṏે ડીિજટલ લὈનὑગ ṔોṂામ ḋવારા 

િવધાથὁઓને િશ᷵ણ આપવામાં આવે છે તેમા ંપણ NBFC મહḉવનો ફાળો આપી રύા છે. 

2. આરો᷼ય  
ભારતના Ṃામીણ િવḚતારમાં મફત આરો᷼ય સવેાઓ પૂરી પાડવામા ંઆવી રહી છે જેમાં મફત મἵેડકલ કḒેપ યોજવામા ંઆવે 

છે.COVID-19 ના સમયગાળા દરિમયાન નોન-બἹἷકંગ નાણાકીય કંપનીઓ મદદἙપ બḍયા હતા. 

૩.Ṃામ િવકાસ  

નોન-બἹἷકંગ નાણાકીય કંપનીઓ ṂાḒય િવકાસ માટે રોજગાર સજ᷷ન,પાણી અને Ḛવ᷿છતા Ṕોજે᷺ટ અન ેમિહલા સશિ᷺તકરણ 

જેવા મίુાઓમાં મહḉવપૂણ᷷ ફાળો આપે છે  
4.પયાવ᷷રણ સરં᷵ણ  

ભારત દેશમાં પયા᷷વરણ સરં᷵ણ એ વત᷷માન સમયગાળામાં મહḉવપૂણ᷷ મίુો રύો છે.NBFC ઓ ḋવારા વૃ᷵ારોપણમાં તમેજ 

કાબ᷷ન ઉḉસજ᷷ન ઘટાડાના Ṕયાસોમાં ફાળો આપે છે. 
અḑયાસની જἙἵરયાત : 

1.નોન-બἹἷકંગ નાણાકીય કંપનીઓ નો CSR ફાળા િવશે બહુ ઓછા અḑયાસો કરવામાં આḗયા છે માટે આ અḑયાસની જἙર 

છે. 
2.નોન-બἹἷકંગ નાણાકીય કપંનીઓની Ṃામીણ િવકાસના સંદભ᷷મા ંમહḉવપૂણ᷷ ભૂિમકા સમજવાની જἙર છે. 

૩.નોન-બἹἷકંગ નાણાકીય કંપનીઓ કેટલો િહḚસો CSRમા ંખચ᷷ કરે છે તેમના Ṕભાવનુ મḕૂયાંકન કરવાનો છે. 

અḑયાસના મુ᷻ ય Ṕὴનો : 

1.શું NBFC ઓ CSR માટે Ṃામીણ િવḚતારમાં વધુ ફોકસ કરે છે ? 

2.CSR Ṕવૃિήમા ંNBFC કંપની પોતાના નફાના કેટલા ટકા ખચ᷷ કરે છે ? 

૩.ટોચના NBFC જેમક ેબἒજ ફાઇનાḍસ, બἒજ હાઉἶસંગ ફાઇનાḍસ, મિહḍṑા ફાઇનાḍસ વગેરે CSR ખચ᷷મા ંશું તફાવત 

છે ? 
સંશોધન પḋધિત : 
આ અḑયાસ માટે વણ᷷નાḉમક અન ેિવὴલેષણાḉમક  સંશોધન ἵડઝાઇનનો ઉપયોગ કરવામા ંઆḗયો છે. 

માિહતીના Ḛṏોતો  આ અḑયાસમાં િḋવતીય માિહતીમાં પḚુતકો,સંશોધન પપેર, વાἿષ᷷ક અહેવાલો,CSR ἵરપોટ᷷ વગેરનેો 

ઉપયોગ કરવામાં આḗયો છે. 
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નમનૂાની પસદંગી : 

ભારતની ટોપ 4 NBFC ઓની સરળ રેḍડમ નમૂના પḋધિત ḋવારા પસંદગી કરવામા ંઆવી છે  

1.બἒજ ફાઇનાḍસ  
2.ṝીરામ ફાઇનાḍસ  
૩.મિહḍṑા ફાઇનાḍસ  
4.ચોલામંડલમ ફાઇનાḍસ  

NBFC કંપની                                  CSR (ખચ᷷) 

બἒજ ફાઈનાḍસ                             ૨૮૯ કરોડ  
ṝીરામ ફાઈનાḍસ                             131 કરોડ  
મિહḍṑા ફાઈનાḍસ                             95 કરોડ  
ચોલામંડલ ફાઈનાḍસ                         65 કરોડ 

 

 
 ઉપર આલેખમા ંદશા᷷ḗયા Ṕમાણ ેબἒજ ફાઇનાḍસ કપંની CSR ખચ᷷મા ંસૌથી આગળ જોવા મળે છે અને ṝીરામ ફાઇનાḍસ 

કંપની બીજો Ṁમાંક ધરાવે છે તેમજ મિહḍṑા ફાઇનાḍસ કંપની 95 કરોડ જેટલો મḌયમ Ḛતર ેCSR ખચ᷷ માં ફાળો આપે છે. 

Sector  Bajaj finance  Shriram finance  Mahindra 

finance  

Chola finance  

Educational  35% 30% 40% 25% 

Healthcare 25% 30% 20% 40% 

Skill dev. 30% 25% 25% 20% 
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ઉપર ચાટ᷷ મા ંદશા᷷ḗયા મુજબ Education ᷵ેṏે મિહḍṑા ફાઈનાḍસ કપંની નો ફાળો સૌથી વધાર ેરύો છે ḁયારે ચોલામંડલમ 

ફાઇનાḍસ કપંનીઓ Healthcare ᷵ેṏમા ંઅḍય NBFC કંપની કરતા સારો Ṕભાવ દશા᷷વે છે. બἒજ ફાઇનાḍસ Skill 

development મા ંઅḍય NBFC કરતા આગળ છે. 

બἒજ ફાઇનાḍસ િશ᷵ણ અને િḚકલ ડેવલપમḍેટ ᷵ેṏમા ંCPBFI મા ંવષ᷷ 2025મા ંતાલીમ લીધેલા િવὸાથὁઓની સં᷻યા 

46,807 હતી. કલુ લાભાથὁમાં 100,૦૦૦ િવὸાથὁઓ હતા.161 ἓḕલાને આવરી લીધેલ હતા તમેજ મિહલાઓનો િહḚસો 
61% છે અન ેṔથમ પેઢીના Ṃેḁયુએટ 68% હતા. આ ṔોṂામ િશ᷵ણ અન ેરોજગાર બનેં મુίાઓને આવરી લ ેછે વષ᷷ 2025 
મા ંકુલ િḚકલ ડવેલપમḍેટ Ṃાḍટ આધાἵરત ḚકીલἸગ લાભાથὁ 1.77 લાખ જેટલા છે.2.24 લાખ જેટલા કુલ યવુાનોને તાલીમ 
આપી છે. તેમજ હἒરો બાળકોને આરો᷼ય અને પોષણ ની સહાય પૂરી પાડી રહી છે. 

ṝીરામ ફાઇનાḍસ CSR બજેટમાં િશ᷵ણ માટે 97.72 કરોડનો ફાળો આપે છે.વષ᷷ 2025 માં 14 લાખથી વધુ લોકોને 

આરો᷼ય સેવા પૂરી પાડી છે તેમજ િḚકલ ડેવલોપમḍેટમા ંCSR બજેટ Ἑ.50.60 કરોડ જેટલો ફાળો આપી રύા છે. 

મિહḍṑા ફાઈનાḍસ કપંની 250,૦૦૦ લોકો સુધી financial literacy પોહચાડવાનો લḜય ધરાવે છે ṂાḒય અન ેઅધ᷷-શહેરી 

િવḚતારોમાં લખો લોકોન ેઆરો᷼ય સવેા પૂરી પાડે છે અન ેἒગૃત કરી રહી છે દેશભરમાં skill development project 

ચલાવી રહી છે  
ચોલામંડલમ ફાઇનાḍસ કપંની િશ᷵ણ ᷵ેṏોમાં વષ᷷ 2025 દરિમયાન ૨૦.૦૦૦ િવὸાથὁઓને સહાય કરી છે. તમેજ હેḕથકરે 

સેવાઓ 25000 લોકો સુધી અન ેિḚકલ ડેવલોપમḍેટ વષ᷷ 2025માં 10,૦૦૦ લાભાથὁઓન ેસહાય પૂરી પાડી છે. 

NBFC                                          Rural  developmentમા ંફાળો (2025) 

બἒજ ફાઈનાḍસ                       10% 
ṝીરામ ફાઈનાḍસ                       15%  
મિહḍṑા ફાઈનાḍસ                       15% 
ચોલામંડલમ ફાઈનાḍસ                 15%  
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િનḙકષ ᷷: 

વત᷷માન અḑયાસના આધારે Ḛપὼ થાય છે કે નોન-બἹἷકંગ નાણાકીય કંપનીઓ અલગ અલગ ᷵ેṏોમાં CSR Ṕવૃિήઓ કરે છે. 

પસદં કરેલી NBFC જેમા ંબἒજ ફાઇનાḍસ કપંનીઓનો ફાળો CSR ખચ᷷મા ંઅḍય NBFC કંપનીઓ કરતા વધારે છે. 

ἒણવા મḖયું છે ક ેNBFC કંપનીઓ પોતાના નફા મજુબ CSR ખચ᷷મા ંપોતાનો ફાળો આપી રύા છે. કૌશલ િવકાસના 

᷵ેṏમા ંબἒજ ફાઇનાḍસ અḍય NBFC કરતા સારો એવો ફાળો આપે છે. િશ᷵ણ ᷵ેṏમા ંમિહḍṑા ફાઇનાḍસ ,આરો᷼ય ᷵ેṏમાં 

ચોલામંડલમ ફાઇનાḍસ તેમજ Ṃામીણ િવકાસમાં ṝીરામ ફાઇનાḍસ,ચોલામંડલમ ફાઇનાḍસ સરખો ફાળો આપી રύા છે. 

Ṃામિવકાસ અને નાણાકીય સમાવેશ ᷵ેṏમા ંનἼધપાṏ સુધારો જોવા મળે છે ગરીબ અને પછાત વગὅ પર CSR Ṕવૃિήઓનો 

Ṕભાવ ખાસ કરીન ેવધુ જોવા મળી રύો છે.CSR Ṕવૃિήના મારફતે NBFC સામાિજક અન ેઆἿથ᷷ક િવકાસમા ંમહḉવપૂણ᷷ 

ભાગ ભજવી રύા છે છતાં પણ CSR Ṕવૃિήઓમા ં અસમાનતા અન ે અસરના માપનમાં પારદἿશ᷷તાનો અભાવ તેમજ 

સુધારાની જἙર પણ ἒય છે. 
પડકારો : 

નોન-બἹἷકંગ નાણાકીય કંપનીઓ ṂાḒય િવકાસમાં CSR Ṕવૃિήઓ કરી રહી છે છતાં પણ ṂાḒય િવḚતારોમા ંઅમલીકરણની 

મḘુકેલીઓ જોવા મળે છે. 

નાના અને મḌયમ NBFCનો નફો અને આવક જેના કારણે િḚથર રહેતો નથી જેના કારણે CSR ખચ᷷ કરવો મḘુકેલ બની ἒય 

છે. 

કંપની એ᷺ટ 2013 હેઠળ CSR ફરિજયાત છે પરંત ુિનયમોમાં વારવંાર ફેરફાર થતા હોય છે જેના કારણે નોન-બἹἷકંગ નાણાકીય 

કંપનીઓ માટે િનયમોનું પાલન કરવંુ જἵટલ બની ἒય છે. 
તકો:   

નોન-બἹἷકંગ નાણાકીય કંપનીઓનંુ rural finance સાથે સીધું જોડાણ ધરાવતી હોવાથી financial inclusion વધારી 

શકાય છે. 

મોટા Ṕોજે᷺ટ શ᷺ય બનાવવા માટે સરકાર અને NBFC વ᷿ચે સહયોગ કરવો જોઈએ. 

10%

15%

15%

15%

(2025) Rural dev

બĤજ ફાઈનાƛસ  

̒ીરામ ફાઈનાƛસ  
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સચૂનો : 

આરો᷼ય, રોજગાર િશ᷵ણ જેવા CSR Ṕોજે᷺ટ Ṃામીણ અને આἵદવાસી િવḚતારોમાં હાથ ધરવાની જἙર છે. નોન-બἹἷકંગ 

નાણાકીય કપંનીઓએ CSR Ṕવૃિήઓન ેવધુ અસરકારક બનાવવા માટે િવὴવસનીય NGO સાથ ેભાગીદારી કરવી જોઈએ 

તેમજ નોન-બἹἷકંગ નાણાકીય કંપનીઓએ CSR Ṕવૃિήઓન ેસરકારી યોજના સાથ ેજોડવી જોઈએ જેના કારણે સાἘં પἵરણામ 

મેળવી શકાય. 
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ભારતીય ḍયાય તṏંના પἵરપે᷵ મા ંલો ἵરપોટὊગ અન ે

કસેોન ુસદંભὁકરણ 

િમલન એમ. દવેાયḉકા 

Ṃથંપાલ -િજḕલા અન ેસṏ ḍયાયાલય, રાજકોટ તથા  સશંોધક, પીએચડી. ἵરસચ ᷷Ḛકોલર, વીર નમદ᷷ દિ᷵ણ ગજુરાત 

યુિનવἿસ᷷ટી, સરુત. 

ડૉ. તિૃḎતબને મિહડા 

માગદ᷷શક᷷ તથા  Ṃથંપાલ, અṂવાલ િવὸા િવહાર અṂંἓે માḌયમ કોલજે, વસે ુરોડ, સરુત. 

૧-ṔાḚતાવીક:  

  િવિવધ િવὸાશાખાઓની પોતાના ᷵ ેṏમા ંમાિહતી અḌયતન કરવાની ṔἵṀયા માટ ેજુદા જુદા સંસાધનો અન ેયુિ᷺તઓનો 

ઉપયોગ કરતા હોય છે. આ સસંાધનો અન ે યુિ᷺તઓની Ṕકૃિત તથા સંરચના તેના ḗયવસાયીક મહḉવ અન ે ḗયવસાયીકોની 

માિહતીની સમજણ ઉપર િનભ᷷ર કરતી હોય છે. માિહતી સજ᷷ન અન ેસમવધ᷷ન ની ṔἵṀયા એ ḗયવસાયીક િવકાસ માટ ેમહḉવની 

ભુમીક ભજવે છે.  

  માિહતી સંસાધનોન ુ બંધારણીય માળખુ ḗયવસાયીકોના માિહતીના યો᷼ય અન ે મહήમ ઉપયોગની સમજ માટે 

જવાબદાર હોય છે. આ સંસાધનોના િવિવધ મોḆયુલ અન ેતેને સંદભὁત કરવાની ṔἵṀયા ત ેḗયવસાય સાથે જોડાયેલા ત᷶ોના 

કૌશલન ેઆભારી હોય છે.  

 ૨-ચાવી Ἐપ શḐદો: ḍયાયાલય, કાયદા ḗયવસાયીકો, માિહસી સસંાધનોની સરંચના, સદંભὁકરણ, ḍયṊુલ સાઇટશેન, હડે નોટ, 

લો ἵરપોટર᷷. 

૩-સારાશં: 

આટὁફીસીયલ ઇḍટેલીજેḍસની Ṁાḍતીને પἵરણામ ેમાિહતી શોધ માટેની સમṂ ṔἵṀયા જળ મુળ થી પરીવત᷷ન પામી 

છે. માિહતી Ṁાંતી નો યુગ હવ ેતેના ચરમ પર પહો᷿યો છે અન ેઆટὁફીસીયલ ઇḍટેલીજેḍસના સાધનન ેપἵરણામે માિહતી 

શોધકનો સમય, શ᷺તી, આથὁક ખચ᷷ ઉપર સીધી અસર થવા પામી છે. સાથે સાથે માિહતી Ṕḉયેની સમજ, ḚવἘપ, ઉપયોગીતા 

ઉપર સીધો Ṕભાવ પḆયો છે. પહેલા જે માિહતી સરળતા થી ફ᷺ત Ṕાથિમક ḚવἘપ ેṔાḎતી થતી હતી, ત ેમાિહતી હવે કોઇ પણ 

Ṕયḉન વગર સીધા જ ઉપયોગ પાṏ ḚવἘપમાં મેળતી થયલેી છે. કાયદા િવὸાશાખા સાથ ેસંકળાયેલા ḗયવસાયીકો, િવὸાથὁઓ 

અન ેસંશોધકો માટે પણ માિહતી શોધ માટેના પરંપરાગત િવકḎલ થી વધુ અસરકાર બḍય ુછે. રાώીય Ḛતર ેમાનનીય સવὅ᷿ચ 

ḍયાયાલયના નἒે હેઠળ નેશḍલ કોટ᷷ મેનજેમેḍટ િસḚટમ માટ ે િવિવધ સમીતીઓ િનમવામા ંઆવેલ છે આ સમીતીઓની 

ભલામણોન ેઆધારે ḁયુἵડḘયલ ṕેમ વક᷷મા ંમાળખાગત ફેરફારો થવા લા᷼યા છે.  

એપે᷺ સ ḍયાયાલયો ḋવારા આપવામાં આવેલ ચુકાદાઓ કાયદા િવḌયા શાખામાં  િવધાનસભાઓ અન ેધારાસભાઓ 

ḋવારા પસાર કરવામા ંઆવેલા કાયદાઓના િવḚતૃત અથ᷷ધટનો માટે ખુબ મહḉવના અન ેચાવી Ἐપ હોય છે. આ ચુકાદાઓ 
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ἵરપોટὂબલ જજમḍેટના ḚવἘપ ેṔકાિશત થતા હોય છે. જે ḗયાપારીક ધોરણ ેપારપંરીક રીત ેજુદા જુદા ἵરપોટ᷷રોમાં ખાનગી અન ે

સરકારી Ṕકાશનો ḋવારા ખુબ બહોળા Ṕમાણમા ંṔકાિશત કરવામાં આવતા હોય છે. આટὁફીસીયલ ઇḍટેલીજેḍસના માિહતી 

શોધમાં ઉપયોગના પἵરણામે આ ἵરપોટ᷷રો તેમનુ મહḉવ ખોવા લા᷼યા છે. ઇḍટરનટે ઉપરના િવિવધ સચ᷷ એḍἓનો ḗયવસાયીકોને 

ફ᷺ત ચાવી Ἐપ શḐદોની મદદ થી ટુંક સમયમા ં અન ે જἙરીયાત મુજબના મહḉવના ચુકાદાઓની યાદી  આટὁફીસીયલ 

ઇḍટેલીજેḍસ ટḕુસનો ઉપયોગ કરી તૈયારી કરી આપવા લા᷼યા છે. ἵરપોટ᷷રન ુṔકાશન કરતી સંḚથાઓએ પણ આ પἵરવત᷷નન ે

િḚવકાયુ᷷ છે અને જુદા જુદા Ṕકાશનોમા ંἵરપોટ᷷ થયેલા લૉ ἵરપોટ᷷સ᷷ન ેએક Ḛથાને જ સરળતા થી તેઓ ḋવારા િવકસાવાયલે વેબ 

પેઇજ અન ેએḎલીકેશન ઉપર  આટὁફીસીયલ ઇḍટેલીજેḍસની સેવા સાથ ેઆપવા લા᷼યા છે. જેથી કરી કહી શકાય ક,ે ૧૨મી 

સદી થી શἙ થયેલી લૉ ἵરપોટὊગની આ ઉમદા ḗયવસાયીક સેવાઓ ઇḍફોમὂશન ટે᷺ નોલોἓના આ યગુમા ંપણ પોતાનુ અḚતીḉવ 

ટકાવી શક ેતેમ છે. 

૪-લૉ ἵરપોટὊગ ની સમજુતીઃ 

િવિવધ િવὸાશાખાઓમાં નવી સજ᷷ન પામતી માિહતીઓને યો᷼ય Ἐપ ેસાચવવા માટે ત᷶ો ḋવારા ચો᷺કસ પḋધિતઓ 

િવકસાવવામા ંઆવતી હોય છે. માિહતી સંવધ᷷ન માટેની આવી િવિશὼ પḋધિતઓનો ḗયાપક ઉપયોગ લાબંા ગાળે ḗયાવસાયીક 

અન ેḗયાપારીક રીત ἵરવાજોમાં પરીણમતી હોય છે. માિહતી સંવધ᷷ન થયા બાદ તનેો ḗયવહારીક રીતે ḗયાવસાયીક અન ેશૈ᷵ િણક 

ઉપોયગમા ંલાવવી જἙરી છે અને આવી ઉપયોગીતા જ સંવધὁત માિહતીન ુમḕુય વધ᷷ન કર ેછે.  

કોઇપણ તḉવન ુઆથὁક મḕુય સજ᷷ન જ માિહતીની ḗયાપકતા અન ેṔસારને બળ આપ ેછે. જેમ જેમ તḉવન ુઆથὁક 

મḕુય સજ᷷ન પામત ુἒય છે, તેમ તેમ તનેા િવકાસની ἵદશા આગળ વધતી ἒય છે. ḍયાય અન ેકાયદા સાથ ેસંકળાયેલા ḗયવસાયમા ં

પણ ḍયાયાલય ḋવારા અપાતા ચુકાદાઓ ḚવἘપ ેસἕત થતી માિહતીન ેપણ સમય સાથ ેઆવુ જ મḕુય ધારણ કરતા થય ુછે.  

૫-ḗયા᷻યા 

લૉ ἵરપોટὊગ એ કાયદા થી Ḛથાિપત થયેલા અન ેસ᷵મ સήા ધરાવતા ḍયાયાલયો ḋવારા આપવામા ંઆવતા ચુકાદાઓ 

અન ેઅન ેહુકમોનુ ચો᷺કસ Ṕકારના માળખામાં ગોઠવી એક ṝણેી ḚવἘપ ેસંચીત કરી Ṕકાિશત કરવાની ḗયાવસાયીક ṔἵṀયા છે.  

સમાજમા ંઅનેક Ṕકારના આથὁક, સામાિજક, રાજનૈિતક, શૈ᷵િણક, ધામὁક, ḗય᷺ગત, િવગેર ેṔકારની સમḚયાઓ 

ઉદભવતી હોય છે. આ સમḚયઓના આિધકારીક અને માḍય િનકાલ માટ ેસḑય સમાજ તેને ḍયાયાલયો સમ᷵ કેસો ḚવἘપ ે

લઇ આવે છે. ઉ᷿ચ ḍયાયાલયો સમ᷵ આવતા મહḉવના કેસમા ંṔὴન વાળા કાયદાઓના Ṕὴનોન ુગંભીરતા થી અન ેὤડાણ પુવ᷷ક 

િવὴલેષણ કરી ḍયાયાલયો તેમનો અિભṔાય હુકમ ḚવἘપ ેઆપતા હોય છે.   

કોમન લૉમા ંકાયદા અહેવાલ એ એવા Ṕકાિશત ચુકાદાઓ છે, જેનો ઉપયોગ વકીલો અન ેḍયાયાધીશો ḋવારા િનણὁત 

કરવામા ંઆવતા અનુગામી કેસોમાં પૂવ᷷િનણὁત થઇ ચુકેલા Ṕὴનો સંદભ᷷ લઇ ઉપયોગ કરવમા ંઆવ ેછે. િનણ᷷યના અહેવાલમાં 

સામાḍય રીત ેકેસનંુ શીષ᷷ક, ઉપἒવવામા ંઆવેલ મίુાન ેજḍમ આપતા તḊયોનુ ંિનવેદન અન ેઅદાલતોમાં તેનો ઇિતહાસ હોય 

છે અન ેકોટ᷷ના હાલના કેસમા ંઆપવામા ંઆવેલ અિભṔાયનંુ પુનરાવત᷷ન કર ે છે, જે કોટ᷷ના ચુકાદા સાથે સમાḎત થાય છે. 

ચુકાદામા ંપૂવ᷷િનણὁત ચુકાદાઓન ેસમથ᷷ન મળે છે ક,ે ઉલટાવી દેવામાં આવેલ છે, તનેી પણ નἼધ કરવામા ંઆવ ેછે. આધુિનક 
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કેસ લૉના અહેવાલોમાં સામાḍય રીતે સારાંશ આગળ Ṕકાિશત કરવામાં આવે છે, જે હેડનોટ તરીક ેṔચિલત પદ થી ઓળખાય 

છે.(Britannica, 2025) 1 

િવધી તṏં કાયદાઓનુ સજ᷷ન કર ે છે, પરંત ુઆ કાયદાઓના અમલ અને િવḚતૃત અથ᷷ધટન કરવાન ુકામ સાવ᷷ભોમ 

રાώના યો᷼ય ḍયાયીક અિધકાર ᷵ેṏ અન ેવૈધાિનક સήાધરાવતા સવὅ᷿ચ ḍયાયાલયોના ચુકાદાઓ એટલ ેક,ે કેસ લો કરતા હોય 

છે. જુદા-જુદા રાώોમાં આ કસે લોના ἵરપોટὊગ સંદભὂ જુદી જુદી િનયṏંણ સήાઓ છે, કોઇ ચો᷺કસ અન ેḚપὼ Ṕકાશન િનયમો 

સવ᷷ સામાḍય િસḋધાંતો Ṕમાણે Ḛથાિપત થયલેા નથી. વળી ભારતમાં કેસ લૉના ἵરપોટὊગ સંદભὂ હાલ કોઇ કાયદો અિḚતḉવમાં 

નથી.  

૬-ઇતીહાસ 

િબટὂનમા ં૧૨મા ંસદી થી જ ḍયાય તંṏનો િવકાસ થવા લાગેલો. િṖટીનની ઔપિનવેશીક Ṕવૃિή સાથ ેસાથે િવὴવમાં 

કોમન લૉ અવધારણાની િḚવકૃતી થવા લાગી અન ેિṖટીશ કોલોનીઓમા ંિṖટીશ ḍયાય ḗયવḚથા Ḛથાપીત થવા લાગી. િṖટનમાં 

ઉ᷿ચ ḍયાયાલયોની સήા અને માḍયતાઓએ પૂવ᷷િનણὁત વાદ ના િસḋધાંતને Ḛથાિપત કયὅ. શἙઆતમા ં આ પૂવ᷷િનણὁત 

ચુકાદાઓન ેḍયાયાધીશો ḋવારા ડાયરીઓમા ંટુંકમાં નἼધવામા ંઆવતા હતા, જે તેઓન ેભાવી કેસમાં અગાઉ ન᷺કી થઇ ગયેલા 

ત ેજ Ṕકારના કેસોમા ંિનણ᷷ય કરવા માટે મદદἘપ બનતા. સમય જતા વકીલોએ પણ આ Ṕવૃિήન ેિḚવકારી, પરંત ુત ેમાટ ેકોઇ 

ચો᷺કસ પḋધિતઓ ન હતી. ḉયાર બાદ ૧૩મા ંથી ૧૬મી સદી દરḒયાન વાષὁકી ḚવἘપ ેખાનગી Ṕકાશકો ḋવારા Ṕકાશન કરવામા ં

આવવા લાગી.  કાળṀમ ેલૉ ἵરપોટὊગની ઉપયોગીતા વધતા ત ેṔચિલત બḍય ુઅન ેધણા દેશોના ḍયાય તṏં ḋવારા તેના Ṕકાશનને 

િનયṏંીત કરવા આિધકારીક કાયદાઓ બનાવામા ંઆḗયા. Mittal (n.d.)2 

૬.૧ભારતમા ંલૉ ἵરપોટὊગનો ઇતીહાસ  

ભારતમાં િṖટન પાસથેી ḍયાયતંṏ વારસામા ંમળેલ ુહોવા થી આવી કોઇ લો ἵરપોટὊગ પḋધિત નો િવકાસ થયેલ નહી, 

પરંત ુિṖટનની લૉ ἵરપોટὊગની Ṕણાલીને િḚવકારી લેવામા ંઆવેલ. હાઇકોટ᷷ની નીચેની તમામ કોટὅએ હાઇકોટ᷷ અને સṔુીમ 

કોટ᷷ના ચુકાદાઓ કે પૂવ᷷ િનણὁત ચુકાદાઓની માḍયતા િḚવકારવી રહે છે, ḁયારે હાઇકોટ᷷ અન ેસṔુીમ કોટ᷷ નીચેની કોટὅના 

ચુકાદાઓ િḚવકારવા બાḌય હોતી નથી. વધુમાં આ એપે᷺ સ કોટὅ તેઓના કાયદામાં ἒહેર િહતમા ંજἙરી જણાય તો પૂવ᷷િનણὁત 

ચુકાદાઓ મા ંજો ખામી રહી ગયેલી હોય તો તેવા ચુકાદાઓ ઉલટાવી નવા ચુકાદાઓ આપી શક ેછે. 

 
1 Britannica Editors (2025, July 23). law report. Encyclopedia Britannica. available at 

https://www.britannica.com/topic/law-report https://www.sciencedirect.com/topics/social-
sciences/information-source 

2 Mittal, J. K. (n.d.). History of law reporting in 

India. https://www.allahabadhighcourt.in/event/HistoryOfLawReportingInIndiaJKMittal.pdf 
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ભારતમાં લૉ ἵરપોટὊગના ઇતીહાસને િવḋવાન Ṕા.ṝી જે.ક.ે િમήલ બ ેભોગોમાં વહἹચતા જણાવે છે ક,ે Ṕથમ તબ᷺કો 

િવકાસનો હતો જેનો સમય ગાળો ૧૮૧૩ થી ૧૮૬૧ નἼધ ેછે અને બીજો તબ᷺કો િનયમીત આવૃિήનો ગાળો છે જે ૧૮૬૨ 

મા ંિવિવધ Ṕાંતોમાં Ṕેિસડેનીસ હાઇકોટ᷷ ની Ḛથાપના બાદ શἘ થયેલો અન ેવત᷷માનમાં પણ ત ેયથાવત છે.  

૬.૧.૧) શἙનો િવકાસનો તબ᷺કો (૧૮૧૩ થી ૧૮૬૧) 

 આ શἙઆતી સમયગાળામા ં કોઇ િનયમો વગર જ કોટὅ તેઓના ḋવારા આપવામા ંઆવતા ચુકાદાઓથી પોતાના 

અગાઉ અપાયલેા ચુકાદાઓ થી િનયṏંીત રહેતી અન ેતેની તાબાની કોટὅન ેપણ આ િનયṏંણ માટ ેફરજ પાડતી. આ તબકકામા ં

વકીલો ક ેપ᷵કારો ḍયાયાધીશોને અગાઉના ચુકાદાઓ થી અવગત કરાવવાનો કોઇ Ṕણાિલ ક ેἵરવાજ ન હતો.  

આ પἵરḚથીતીએ લૉ ἵરપોટὊગના Ṕકાશન માટ ેઅવકાશ પુરો પાḆયો જે Ṕાદેિશક કાયદાના Ṕὴનો અન ે દાવાઓ 

Ṕકાિશત કરતા થતા અને વધુમાં લૉ ἵરપોટ᷷ ḍયાયાધીશો અન ેકાયદા ḗયવસાિયકો માટ ેપણ માગ᷷શ᷷ક અન ેસહાયક બનવા લા᷼યા.  

િવિલયમ મેકફસ᷷ન ે૧૮૫૦મા ંઅવલોકન કયુὑ ક,ે ἵદવાની ḍયાયાલયોની Ṕથા અન ે િસḋધાંતો આપવા માટે બહોળા 

Ṕમાણમા ં િનણ᷷યોની તપાસ કરીન,ે ઉદાહરણἘપ Ṕકાિશત થયેલા અન ેસદર ḍયાયાલયોના સામાḍય ḗયવહારોના રેકોડ᷷ તરીકે 

માિસક આપવામા ંઆવેલા ḍયાિયક િનણ᷷યોની તપાસ કરીને Ṕકાિશત કરવા જોઇએ, કારણ કે બધા િનણ᷷યો ḗયવહાἵરક રીતે 

દશા᷷વે છે ક ેḍયાયલયો કયા િસḋધાંતો ḋવારા સંચાિલત થાય છે અને ત ેિનણ᷷યો જ કાયદો બની ἒય છે, એટલ ેક,ે ḍયાયાધીશો 

તથા વકીલોને આ િનણ᷷યોમા ંમાગ᷷દશ᷷ન આપ ેછે. તેઓએ જે ઉḕલેખ કરલેા િસḋધાતોને અનુભવી ḍયાિયક અિધકારીઓના 

મનમાં ધીમે ધીમે પἵરપ᷺વ થતો દેખાય છે, પરંત ુજે કોઈપણ ચો᷺કસ ḚવἙપમાં પૂણ᷷ થવાનો નથી. છતાં આ િનણ᷷ય Ṕકાશનની 

ṔἵṀયા ḋવારા નીચલી અદાલતોના ચુકાદાઓનો ચો᷺કસપણ ેિનયṏંીત કરવા અન ેમાગ᷷દશ᷷ન આપવા Ṕયાસ કરવામાં આવ ેછે 

અન ેતેમાંથી સામાḍય Ṕકારની ભૂલભરેલી ṔἵṀયા માટ ેઅટકાવી શકાય. 

૬.૧.૨) ૧૮૧૩ થી ૧૮૬૧ ના ગાળામા ંભારતમા ઉપયોગમા ંઆવતા Ṕમુખ લૉ ἵરપોટὊગની Ḛથીતી 

િṖટનેની Ṁાઉન કોટન᷷ા કેસોના લૉ ἵરપોટર᷷ 

આ લૉ ἵરપોટ᷷મા ંિṖટનની Ṁાઉન કોટ᷷ ḋવારા આપવામા ંઆવતા ḍયાિયક િનણ᷷યો Ṕકાિશત કરવામા ંઆવતા હતા. આ 

ઉપરાતં તેમાં ઘણી વખત ભારતની સુિṔમ કોટ᷷ ḋવારા અપાયલેા િનણ᷷યો ઉપર થયેલી િṔવી કાઉḍસની અપીલોના િનણ᷷યો પણ 

Ṕકાિશત કરવામા ંઆવતા હતા, જેન ેઅગલ થી ઇિḍડયા કેસીસ તરીકે પણ Ṕકાિશત કરવામા ંઆવેલા.  ડḐḕય.ુએસ. મોલὂય ેપણ 

તેના ડાયજેḚટ ઓફ ઇિḍડયન કેસીસના Ṕકાશનમા ંઆ લૉ ἵરપોટ᷷નો સંદભ᷷ નἼધેલ.  

ઇḚટ ઇિḍડયા કપંનીની કોટὅના કેસોના લૉ ἵરપોટર᷷ 

કલકήા સદર કોટ᷷ના રિજḚṊાર સર િવલીયમ ḋવારા Ṕથમ વખત કપંની કોટὅ ḋવારા આપવામાં આવેલા ચુકાદાઓને 

Ṕકાિશત કરવામા ંઆવેલા. શἘઆતમા ંતેના બે વૉḕયુમ Ṕકાિશત કરાયા અન ેપાછળ ἒતા તેન ેઅḌયતન કરી ચાર વૉḕયુમ સાથે 

Ṕકાિશત કરવામા ંઆવેલ. ૧૮૪૪ થી આ ἵરપોટ᷷રને િસકḕેટર ἵરપોટ᷷ર તરીકે ἒણીત ુથયુ અને Ṕકાશકન ે ḍયાયાલય ḋવારા 

આિધકારીક Ṕકાશક તરીક ેમાḍયતા મળી. ḉયાર બાદ ૧૮૪૯ થી આ Ṕકાશને ḍયાયાલય ેએક અḌયાદેશ લાવી િનરḚત કયુ᷷. 
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૧૮૪૩ ના કાયદા અનસુાર અṂંેἓમા ંનἼધાયલેા નીચલા Ṕાંતોની િજḕલા અદાલતોના િનણ᷷યો, અગાઉના ઉપર 

મુજબના લૉ ἵરપોટ᷷રોના ḚવἙપમાં જ માિસક છાપવામા ંઆવતા હતા. ઉήર-પિὴચમ Ṕાંતોની િજḕલા અદાલતોના િનણ᷷યો 

પણ એ જ રીત ેઅન ેḚવἙપમાં Ṕકાિશત થતા હતા. આ Ṕકાશનોની શἙઆત ઇ.સ. ૧૮૪૮ માં થઈ હતી. ઇ.સ.૧૮૫૧ થી 

મṑાસ Ṕેિસડḍેસીની િજḕલા અદાલતો અને સહાયક અદાલતોના િનણ᷷યો પણ માિસક Ṕકાિશત થતા હતા. જોક,ે િજḕલા 

અદાલતોના આ બધા કસેોના સṂંહ તુલનાḉમક રીતે કોઇ મહḉવના ન હતા કારણ ક ેતેમન ેઉ᷿ચ અદાલતોમા ં᷺યારેય પૂવ᷷વતὁ 

િનણ᷷ય તરીક ેઓળખવામા ંઆḗયા ન હતા. 

૬.૩) ૧૮૬૧ થી  ભારતમા ંઉપયોગમા ંઆવતા Ṕમખુ લૉ ἵરપોટὊગની Ḛથીતી 

ઇ.સ. ૧૮૬૧ સુધી કાયદાના ἵરપોટ᷷રોન ુṔકાશન િનયિમત અન ેḗયવિḚથત ન હતુ.ં ૧૮૬૨મા ંṔેિસડેḍસી ટાઉḍસમા ં

હાઇકોટὅની Ḛથાપના સાથ ેજ કાયદાના ἵરપોટ᷷રોન ુṔકાશન િનયિમત રીત ેશἙ થયું. ત ેસમયથી અધ᷷-સήાવાર અન ેખાનગી રાહ ે

કાયદાના ἵરપોટ᷷રોનુ Ṕકાશન િનયિમત અન ેḗયવિḚથત રીત ેṔકાિશત થવા લા᷼યા. 

ગવન᷷ર જનરલ કાઉિḍસલમા ંકાયદા સḑય સર જેḒસ Ḛટીફને એક િમિનટ નἼધી હતી ક ેકાયદાના ἵરપોટὊગને કાયદાની 

એક શાખા તરીકે ગણવો જોઈએ; તેમણ ેએ િસḋધાંત Ḛવીકાયὅ ક ેસરકારની તનેા ἵṊḐયુનḕસ ḋવારા ઘડવામાં આવેલા કાયદાન ે

Ṕકાિશત કરવાની ફરજ તનેા કાયદાન ેἒહેર કરવા કરતાં ઓછી મહḉવપૂણ᷷ નથી. આગળ જતા આ િવષય ઉપર િવિવધ Ḛથાિનક 

સરકારો અન ેઉ᷿ચ અદાલતોને  પἵરપṏો Ἐપ ેઆદેશો કરવામાં આḗયા હતા. ḉયાર બાદ સર Ḛટીફન પછી કાયદા સḑય તરીકે 

િનમἜક પામલેા હોબ હાઉસને કાયદા ἵરપોટὊગના િવષયમા ંરસ પḆયો અન ે૧૮૭૫મા ંકાયદા અહેવાલોના સુધારણા માટ ેલૉ 

ἵરપોટ᷷ગ અિધિનયમ પસાર કરવામા ંપહેલ કરી. ઇિḍડયાન લૉ ἵરપોટὁગ એ᷺ટની કલમ ૩ અિધકૃત અહેવાલોને જ સήા આપી 

હતી, જેમાં એવી જોગવાઈ કરવામા ંઆવી હતી ક ેકોઈપણ કોટ᷷ કોઈપણ ઉ᷿ચ અદાલત ḋવારા ન᷺કી કરાયેલા કોઈપણ કસેના 

ἵરપોટὊગ ઓથોરીટીન ેસાંભળવા, ṔાḎત કરવા અથવા તેના પર બંધનકતા᷷ સήા તરીકે ગણવા માટ ેબંધાયલેી રહેશે નહἸ, િસવાય 

ક ેતેના સરકારના અિધકાર હેઠળ Ṕકાિશત થયેલા અહેવાલ િસવાય. આ કાયદો પસાર થયા પછી અનેક ઉ᷿ચ ḍયાયાલયોમા ંલૉ 

ἵરપોટὊગ માટે આિધકારીક સમીતીઓની Ḛથાપના કરવામા ંઆવી અને સરકારની દેખરેખ અન ેસήા હેઠળ લૉ ἵરપોટ᷷રો Ṕકાિશત 

થવા લા᷼યા. 

૭-Ṕકાર 

લૉ ἵરપોટ᷷ર મા ંṔકાિશત િવષયાથ᷷ના આધારે તેના Ṕકાર પાડવામા ંઆવ ેછે. સામાḍય રીત ેલૉ ἵરપોટ᷷રના બ ેṔકારો 

કરવામા ંઆવ ેછે. લૉ ἵરપોટ᷷રના કોઇ િનિὴવત ક ેસાવ᷷ભૌિમક Ṕકારો નથી પરંત ુ ḗયવસાયીક ઉપભો᷺તાઓના ઉપયોગ અને 

ઓળખન ેઆધાર ેલૉ ἵરપોટ᷷રના બ ેṔકારો જણાવી શકાય છે. ૧) પૂણ᷷/િવḚતૃત(Full Text) લખાણ વાળા લૉ ἵરપોટ᷷ર અન ે

૨) સારાંશ લખાણ વાળા (Summery) લૉ ἵરપોટ᷷ર. (Iclr-Admin-3lr9nq3zv, 2025)3 

 
3 Iclr-Admin-3lr9nq3zv. (2025, September 19). What is a Law Report? - ICLR. ICLR. 

https://www.iclr.co.uk/blog/archive/what-is-a-law-report/ 
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૭.૧) પણૂ/᷷િવḚતૃત(Full Text) લખાણ વાળા લૉ ἵરપોટર᷷ 

ḍયાયાલયો ḋવારા સવાલ વાળા દાવાઓમાં આપવામા ંઆવતા િનણ᷷યો ન ેજેના તે ḚવἘપ ેઅન ેસંપુણ᷷ લખાણને લૉ 

ἵરપોટ᷷ર તરીકે સંપાદકો ḋવારા Ṕકાિશત કરવામા ંઆવ ેછે,  જેને પૂણ᷷/િવḚતૃત(Full Text) લખાણ વાળા લૉ ἵરપોટ᷷ર તરીક ે

ઓળખી શકાય છે. સાથ ેસાથ ેતમાં હેડ નોટનો પણ ઉḕલેખ કરવામા ંઆવે છે. 

૭.૨) સારાંશ લખાણ વાળા (Summery) લૉ ἵરપોટ᷷ર 

લૉ ἵરપોટ᷷રના સંપાદકો ḋવારા ḍયાયાલય ḋવારા આપવામા ંઆવતા ચુકાદાઓમા ંફ᷺ત મહḉવના કḍટḍેટ ન ેચાવી Ἐપ 

શḐદો અન ેફકરાઓ સાથ ેṔકાિશત કરવામા ંઆવ ેછે, જે કાયદાના ḗયવસાયીકોનો સમય બચાવરનારા હોય છે અને ચુકાદાઓની 

સતત આવતી આવૃિήઓમાથંી જἙરી એવા ચુકાદાઓને શોધવા તથા તેની સરળ નἼધ કરવા ઉપયોગી બન ેછે.  

વધુમા,ં તેની આિધકારીક િḚવકૃતીના આધાર ેપણ તેના બે Ṕકાર પાડી શકાય છે.  

૭.૩.૧) આિધકારીક લૉ ἵરપોટὊગ 

કાયદાના આધારે ḍયાયાક સήા ધરાવતી ઉ᷿ચ અદાલતો ḋવારા િનયમો ઘડી યો᷼ય ṔἵṀયામાંથી અન ેચો᷺કસ માળખા 

સાથે સમયાંતરીક ેṝેણી ḚવἘપે Ṕકાિશત કરવામાં આવતા લૉ ἵરપોટ᷷ર આ Ṕકારના છે, જેને રાḁય ḋવારા માḍય લૉ ἵરપોટ᷷ 

ગણવામા ંઆવે છે.  

૭.૩.૨) િબન આિધકારીક લૉ ἵરપોટર᷷ 

લૉ ἵરપોટὊગના ḗયવસાયમા ંખાનગી Ṕકાશકો ḋવારા Ṕકાિશત લૉ ἵરપોટ᷷ર આ Ṕકારના છે, જેને કોઇ આિધકારીક 

માḍયતા ṔાḎત હોતી નથી, પરંતુ તેઓ ઉપભો᷺તાઓમા ંવધુ Ṕચલીત અન ેસમયના ચો᷺કસ હોય છે, જેની એἵડટોરીયલ ટીમમાં 

પણ તજ᷶ અન ેિવḋવાન વકીલોને કામ સἼપવામા ંઆવત ુહોય છે, જેથી આ Ṕકારના લૉ ἵરપોટ᷷રોની લોકિṔયતા આિધકારીક 

લૉ ἵરપોટ᷷રો કરતા વધુ છે.  

૮-માળખ ુ

એક જ ચુકાદા/ કેસ લૉન ેજુદા જુદા ખાનગી Ṕકાશકો જુદા જુદા સરંચનામાં ગોઠવી અલગ ḚવἘપ ેṔકાિશત કરતા 

હોય છે. પરંત ુઆ સરંચનામાં તેના ચુકાદા/ કેસ લૉનો એક પણ શḐદ બદલવામા ંઆવી શકે નહી ક ેતેના એક પણ શḐદન ુ

અથ᷷ધટન કરવા માટ ેસંયોજકને તનેી મૌિલ᷺તા આપનાનો અવકાશ હોતો નથી. કોઇ પણ કેસ લૉને Ṕકાિશત કરવામા ંઆવ ે

ḉયારે તેન ુમાળખુ સામાḍય રીતે સમાન જ રહે છે. જેમા ંનીચે મુજબના તḉવો તેના તે જ Ṁમમા ંગોઠવવામાં આવ ેછે, જેથી 

કોઇણ કેસન ેસરળતા થી અન ેએક જ ભાતમા ંસમἓ શકાય. 

સામાḍય રીત ેચુકાદાઓની શἙઆત ḍયાયાલયના નામ સાથ ેથતી હોય છે, ḉયાર બાદ કેસ નંબર, પ᷵કારોના નામ, 

પ᷵કારો તરફે કેસ રજૂ કરતા અિધવ᷺તાઓના નામ, ટુંકી હἵકકત, મુ᷻ ય મίુાઓ(Issues), આ᷵ેિપત િવષય(Charge), 

પુરાવાઓ અન ેસાિ᷵ઓની રજુઆતો, કાયદાન ુઅથ᷷ધટન, અિધવ᷺તાઓની દલીલો, ઉ᷿ચ ḍયાયાલયો ḋવારા સંબધં ધરાવતા 

પૂવ᷷િનણὁત ચુકાદાઓન ુઅથ᷷ઘટન, િનḙકષ᷷ અન ેઅંત ેઅંતીમ િનણ᷷ય અન ેઆદેશો ક ેમાગ᷷દશ᷷ન/દોરવણી આપવામાં આવતી હોય 

છે. આજ Ṁમમાં Ṕકાશન પામતા લૉ ἵરપોટ᷷ર વાધારાના તḉવો જોડી Ṕકાશન પામતા હોય છે, જેમા ંસૌથી ઉપર લૉ ἵરપોટ᷷રનુ 
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ટુંક ુઅન ેṔચિલત નામ, વષ᷷, મિહનો, ઇḚય,ુ વૉḕયુમ, ભાગ, પાના નંબર, ચુકાદો આપનાર ḍયાયાલયની Ṕચિલત સં᷶ ા, ચાવી 

Ἐપ શḐદો, દરેક ફકરાની હેડ નોટ ḚવἘપ ેટુંકી િવગતો, હાલના કેસ સાથ ેસંગત હોય અને જેના ઉપર િવὴવાસ રાખવામા ં

આવેલ હોય તેવા ચુકાદાઓની સચુી, જેનો સંદભ᷷ લેવામાં આવેલ હોય, તવેા ચુકાદાઓની સુચી િવગેરે નἼધો રાખવામાં આવતી 

હોય છે. 

૯-Ṕકાિશત થતા ᷻યાતનામ ἵરપોટર᷷ોની યાદી 

ભારતીય ḍયાયાલયોમા ંἒણીતા અન ેખુબ ઉપયોગમા ંઆવતા ἒણીતા લૉ ἵરપોટ᷷રોની યાદી નીચ ેમજુબ છે. 

૧) િબન-આિધકારીક ખાનગી ઓલ ઇિḍડયા ἵરપોટર᷷ોની યાદી . 

૧-ઓલ ઇિḍડયા ἵરપોટ᷷ર(AIR).૨-ἵṀિમનલ લો જન᷷લ(CrLR).૩ - સુિṔમ કોટ᷷ કેસીસ (SCC), ૪ - એ᷺સીડેḍટ 

લૉ જન᷷લ (ACJ), ૫ - ṀાઇḒસ (CRIMES), ૬- સીવીલ કોટ᷷ કેસીસ (CCC), ૭ - ગુજરાત લૉ ἵરપોટ᷷સ᷷ (GLR),  ૮- 

ગુજરાત લૉ હેરાḕડ (GLH) (બાર કાઉḍસીલ ઓફ ગુજરાત થી િનયિંṏત) 

૨) આિધકારીક અન ેસήાવાર લો ἵરપોḄસ ᷷

૧-  ઇḍડીયન લૉ ἵરપોટ᷷ર અḕહાબાદ , ૨ -  ઇḍડીયન લૉ ἵરપોટ᷷ર આṒંṔદેશ, ૩- ઇḍડીયન લૉ ἵરપોટ᷷ર અḕહાબાદ, 

આસામ, ૪ -  ઇḍડીયન લૉ ἵરપોટ᷷ર આṒંṔદેશ, ૫ -  ઇḍડીયન લૉ ἵરપોટ᷷ર, બોḒબ,ે ૬-  ઇḍડીયન લૉ ἵરપોટ᷷ર, કલકήા,૭-  

ઇḍડીયન લૉ ἵરપોટ᷷ર,કટક,૮ -  ઇḍડીયન લૉ ἵરપોટ᷷ર,જḒમ ુઅન ેકાḘમીર,૮-  ઇḍડીયન લૉ ἵરપોટ᷷ર, કેરળ,૯ -  ઇḍડીયન લૉ 

ἵરપોટ᷷ર, મḌય Ṕદેશ,૧૦ -  ઇḍડીયન લૉ ἵરપોટ᷷ર, મṑાસ. ૧૧-  ઇḍડીયન લૉ ἵરપોટ᷷ર, મૈસુર,૧૨-  ઇḍડીયન લૉ ἵરપોટ᷷ર, 

પટના, ૧૩-  ઇḍડીયન લૉ ἵરપોટ᷷ર,પἒંબ, ૧૪-  ઇḍડીયન લૉ ἵરપોટ᷷ર, રાજḚથાન, ૧૫-સṔુીમ કોટ᷷ ἵરપોḄસ᷷(SCR) 

૧૦-ḍયṊુલ સાઇટશેન 

ભારતીય ḍયાય તṏં હાલ ડીἓટલાઇઝેશન ṔἵṀયામાંથી પસાર થઇ રύુ છે. તેના બે તબ᷺કા પૂણ᷷ થઇ ચુકેલા છે અને 

ṏીજો તબ᷺કો તેની પૂણ᷷તાના આર ેછે. સંપૂણ᷷ Ṋાયલ ṔἵṀયાન ેḍયાયાલયોમાં પેપરલેસ કરવાની કવાયતો ચાલી રહી છે. આ સમય ે

સṔુીમ કોટ᷷ ઇ કોટ᷷ કમીટીએ ḍયુṊલ સાઇટેશન માટે ભલામણો કરેલી છે. ૨૩મી ફેṖુઆરી, ૨૦૨૩ના રોજ સṔુીમ કોટ᷷ ઑફ 

ઇિḍડયાએ એક Ṕેસ રીલીઝ આપી ḍયṊુલ સાઇટેશન માટ ેના અમિલકરણ માટેનો માગ᷷ ṔસḚથ કરેલ છે. (SUPREME 

COURT OF INDIA, 2023)4 . 

સṔુીમ કોટ᷷ ઑફ ઇિḍડયાની ભલામણોન ેḌયાન ેરાખી િવિવધ હાઇકોટὅએ તેઓના ચુકાદાઓ ḍયુṊલ સાઇટેશન ḚવἘપ ે

Ṕકાિશત કરવાના શἙ કરી આપેલા છે અન ેજેત ેહાઇકોટὅની સાઇટો ઉપર તેન ેઅલગ થી એ᷺સેસ આપવામા ંઆવેલ છે.  

૧૧-ઉપસહંાર:  

 
4 SUPREME COURT OF INDIA (Feb.,2023). Neutral citations in Supreme Court of India, 

PR/SCI/2023/02/01,The Supreme Court of India.  
  



VIEW OF SPACE – INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF APPLIED RESEARCH 
ISSN (P): 2320-7620 | PEER REVIEWED & REFEREED JOURNAL 

 

Volume: 1 Issue: 4 Month: August - 2026 Year: 14 
https://anantagoj.org/viewofspace 

  148 
 

  ᷶ાન એ એક એવો િવષય છે, જે સતત િવકાસ કયા᷷ કર ેછે. આ ᷶ાન સામાἓ, સાંકૃિતક, રાજἵકય, વૈ᷶ાિનક, શૈિ᷵ણ 

િવવધ ḚવἘપ ેહોય છે. જે િવḌયા શાખા આ ᷶ાનને િવકસાવે છે તેન ેસṂંિહત કરવા તથા ᷶ાન સંજ᷷નની ṔἵṀયાન ેઆગળ 

વધારવા કોઇ િનિὴવત ભાત બનાવવી જἙરી હોય છે. આ ભાત ક ેપḋધિતનુ ḚવἘપ ત ેિવḌયાશાખાની Ṕકૃિત Ṕમાણ ેઅલગ 

હોય છે. કાયદા િવḌયાશાખા એ સામાિજક િવ᷶ાનની Ṕકૃિત ધરાવે છે.  

  સામાિજક િવ᷶ાનની િવિવધ િવḌયાશાખાઓ તેના ᷶ાનને સંવધὁત કરવા, સાચવવા અન ેઉપયોગી તથા Ṕાયોગીક 

બનાવવા જુદા જુદા સામયીકોમા ંતેન ેṔકાશીત કરત ુહોય છે. સામાિજક િવ᷶ાનની બીἓ િવḌયાશાખાઓની જેમજ કાયદા 

િવḌયાશાખાએ પણ લૉ ἵરપોટ᷷ર Ḛવἵરપ ેનવા સἕત થતા ᷶ાનન ેસાચંવવા અને ἒળવવા માટે લૉ ἵરપોટ᷷ન ુમાḌય િḚવકાયુ᷷ છે. 

ભિવḙયની પેઢીઓ માટે અન ેસામાિજક િવકાસ માટ ે ḍયાયાલયો ḋવારા Ṕમાણભુત ચુકાદાઓન ેલૉ ἵરપોટὊગના માḌય થી 

સાચવવ ુજἙરી છે.  
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