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Abstract

This research examines the challenges encountered by Channapatna’s village entrepreneurs
in establishing a strong online brand presence. Although these artisans possess remarkable
traditional craftsmanship, they often face difficulties in utilizing digital platforms to expand
their market reach. The study analyzes how factors such as digital literacy, technological
infrastructure, and competitive market dynamics affect their online branding initiatives. Key
issues identified include limited access to digital resources, lack of technical knowledge, and
competition from well-established brands. The research also provides valuable insights and
practical recommendations to enhance rural entrepreneurship by improving digital
competencies, increasing access to technology, and promoting sustainable business growth.
By addressing these challenges, the study contributes to developing effective strategies that
support rural entrepreneurs in embracing digital transformation. The findings hold
significance for policymakers, entrepreneurs, and development agencies aiming to empower

rural businesses and strengthen local economies through online brand building.

Keywords: Brand building, Channapatna entrepreneurs, digital literacy, rural

entrepreneurship, online marketing, sustainable growth
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1. Introduction:

Channapatna's village entrepreneurs, known for their traditional wooden toys and crafts, face
significant challenges in the digital age. Despite their rich heritage and craftsmanship, they
struggle to establish a strong online presence, limiting their market reach and growth potential.
This study explores the digital challenges faced by these entrepreneurs, including limited digital
literacy, inadequate infrastructure, and lack of technical expertise. By understanding these
challenges, this research aims to identify opportunities for growth and provide insights to support
rural entrepreneurship, foster sustainable business development, and empower Channapatna's
artisans to thrive in the digital economy.

The rise of e-commerce and digital marketing has transformed the way businesses operate, and
online brand building has become essential for reaching customers, increasing sales, and
establishing a competitive edge. However, village entrepreneurs in Channapatna face unique
challenges in adopting digital technologies and building a strong online brand presence. These
challenges may include limited access to technology, lack of digital skills, and limited resources.
This study is significant because it will contribute to the understanding of the digital challenges
faced by village entrepreneurs in Channapatna and provide insights into potential solutions. It
will also inform policymakers, development organizations, and other stakeholders about the
challenges faced by rural entrepreneurs in adopting digital technologies and building a strong

online brand presence.

2. Review of literature

(Onngam & Charoensukmongkol, 2023) [115] identified social norms and financial
constraints as negative influences on digital marketing, emphasizing the role of incentives and
government support measures. (Sahu & Singh, 2022) [131] empirical study using structural
equation modeling in Lucknow, Uttar Pradesh provides insights into the need to improve
demographics, empowerment, and digital finance and training opportunities.

Crittenden, Crittenden & Ajjan, 2019 [38]: In their study of the use of social media in
business, De Clercq and colleagues demonstrate the role of social media in reducing work,
improving business response, and increasing the competitive advantage of startups and small
businesses. The authors discuss how social media can empower entrepreneurs by providing
access to global markets, promoting international trade, and ensuring a level playing field,

especially for small and medium-sized enterprises (SMEs).
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Kaplan and Haenlein (2010) [77]: In their article "Users of the World, United! Challenges and
Opportunities of social media", Kaplan and Haenlein talk about how social media platforms will
help entrepreneurs reach a wide audience and engage in Direct marketing. At a lower cost than

other methods.

Morgan, Sibson & Jackson, 2022 [100], Their study on digital entrepreneurship highlights the
importance of social media in creating digital ecosystems, encouraging collaboration with other
businesses, and creating synergies that foster innovation and development, the development of

social media has dramatically changed the corporate landscape.

Abdou, D. M. S. (2021) [1] lays the foundations of media creation by understanding the changes
taking place in online businesses. Drawing on a background in social change research, the author
examines how our website plans to translate alternative media online in different ways, tracing

the situation that led the newspaper industry to explore electronic media in the 1980s.

Khan & Yousaf, 2023 [82] investigated the skills required for entrepreneurship among rural
women managing families in small businesses in Meru District, Kenya. It is an account of the
work of 52 women selected to be interviewed, their reasons for entering work, the problems
encountered, and the resources obtained by doing work. The research revealed that 50 percent of
female entrepreneurs are young, married, and secondary school graduates in the retail sector.
Freedom and flexibility were the main reasons why participants continued to run their businesses

even if they encountered problems marketing their products.

3. Methodology

3.1 statement of problem:

Channapatna's village entrepreneurs face significant challenges in building a strong online brand
presence due to limited digital literacy, inadequate infrastructure, and insufficient technical
expertise. This hinders their ability to access broader markets, restricts growth potential, and

makes it difficult to compete in the digital economy. The lack of digital presence also limits their
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opportunities for economic empowerment and sustainability. Furthermore, the absence of a
strong online brand presence makes it challenging for these entrepreneurs to showcase their
unique products and craftsmanship to a wider audience, resulting in lost business opportunities.
This study aims to investigate these challenges and identify effective solutions to support

Channapatna's village entrepreneurs in building a robust online brand presence, enhancing their

digital capabilities, and achieving sustainable growth in the digital landscape. By doing so, this

research seeks to empower these entrepreneurs and promote rural economic development.

1.1 Need for the study:

The digital landscape is rapidly evolving, and understanding the challenges faced by rural
entrepreneurs is crucial for their survival and growth. There is a need to investigate the specific
difficulties encountered by Channapatna's village entrepreneurs in building a strong online brand

presence.

e Identify Challenges to Determine the specific obstacles hindering Channapatna's village
entrepreneurs from establishing a robust online brand presence.

e Analyze Digital Literacy Examine the role of digital literacy in online brand building and
its impact on rural entrepreneurship.

e Infrastructure Assessment to Evaluate the adequacy of digital infrastructure in supporting
rural entrepreneurs' online endeavors.

e Opportunities for Growth to Uncover opportunities for rural entrepreneurs to leverage
digital platforms for business growth and development.

e Actionable Insight to Provide recommendations for policymakers, stakeholders, and
entrepreneurs to support rural entrepreneurship and digital inclusivity.

By addressing these needs, this study aims to contribute to the growth and development of rural

entrepreneurship in the digital economy.

1.2 Scope of the study:
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The scope of this research includes:

e Exploring the digital challenges faced by Channapatna's village entrepreneurs in building
a strong online brand presence

e Examining the digital literacy gaps and infrastructure limitations that hinder their online
growth
Investigating the impact of these challenges on their ability to establish a robust online

e brand

e Identifying opportunities for rural entrepreneurs to leverage digital platforms for business
growth and development

e Providing valuable insights and recommendations to support rural entrepreneurship and

promote digital inclusivity in the region.

This study aims to contribute to the growth and development of rural entrepreneurship in the digital

economy.

1.1 Objective of the study:

This study aims to:

e Identify challenges faced by Channapatna's village entrepreneurs in online brand
building.

e Analyze the impact of digital literacy, infrastructure, and market dynamics on their online
presence.

e Explore opportunities for rural entrepreneurship growth in the digital economy.

e Provide actionable insights and recommendations to support village entrepreneurs in
building a strong online brand and achieving sustainable business growth.

o By fulfilling these objectives, this study seeks to empower rural entrepreneurs and

promote digital inclusivity.

1.2 (A) Type of Research

Applied Research: Focuses on solving a real-world issue faced by Channapatna’s village
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entrepreneurs in digital brand building.

Descriptive Research: Aims to document and explain current challenges with online presence

and branding.

Mixed-Methods Approach:

Quantitative (for broad insights using structured surveys)
Qualitative (for deep understanding using interviews)

Stratified Research Design: The population is divided into meaningful subgroups (strata) such

as age group, business size, digital exposure level, or gender.

Samples are drawn from each stratum to ensure representation across diverse entrepreneur

profiles.

(B) Research Design

Descriptive Cross-Sectional Design: Gathers data at a single point in time to study prevailing

conditions.

Exploratory Elements: Interviews reveal hidden barriers, unique local strategies, and social
dynamics affecting branding.

Stratified Sampling Strategy: Ensures balanced representation of entrepreneurs based on
selected strata such as:

Gender: Male/Female artisans

Age: Young/new vs experienced business owners

Digital experience: Active online sellers vs those new to e-commerce.

1.3 Data collection

This research exclusively employed primary data collection techniques to obtain direct and

authentic information from Channapatna’s village entrepreneurs regarding their challenges in
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digital brand building. A structured survey was conducted using questionnaires distributed
among a stratified sample of participants, carefully segmented by age, gender, and level of digital
familiarity to ensure diverse representation. These surveys collected quantitative insights into
areas such as digital tool adoption, branding practices, and online business activity.
Complementing this, semi-structured interviews were held with select individuals from each
subgroup to explore their personal experiences, perceived barriers, and aspirations related to
online branding. Together, these methods provided a well-rounded and in-depth understanding

of the entrepreneurs’ realities in the digital space.

A. Sample Size:

e Number of Participants: 50 entrepreneurs from Channapatna were selected for the study.

- Reason for Size: The sample is large enough to capture diverse opinions but small enough
for focused qualitative analysis.

- Data Saturation Point: After 50 responses, common patterns and repeated challenges

were observed, indicating that additional responses were unlikely to add new insights.

B. Sampling Plan:

e Sampling Type: Non-probability stratified sampling plan was used.

e Targeted Selection: Only those entrepreneurs who are relevant to the digital branding
theme were included.
e Criteria for Inclusion: Participants were chosen based on their involvement in craft-based

business and interest or effort in online selling.

C. Sampling Method:

e Method Used: Stratified sampling method was adopted for the study.

e Rationale: The method allowed deliberate selection of individuals who met certain
criteria relevant to the study.

e Information-Rich Respondents: The method ensured each participant had experience or

viewpoints useful for the study's goals.
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D. Sampling Unit:

e Basic Unit of Study: The individual village entrepreneur or artisan was the primary
sampling unit.

e Role of Participant: Included those directly handling production, marketing, or online
sales for their products.

e Focused on Experience: Units were selected based on their exposure to or challenges in

digital brand building.

1.4 Plan of analysis

The collected survey data from Channapatna’s village entrepreneurs was first organized and
categorized based on demographic details such as gender, age, and years of business experience.
Information related to digital presence, branding practices, and challenges faced was
systematically grouped for easier analysis. This step ensured clarity in identifying the

characteristics of respondents and provided a foundation for interpreting the overall trends.

Quantitative data, such as responses to multiple-choice questions, were analyzed using
descriptive statistics including percentages, frequency distribution, and graphical representations
like bar charts and pie charts. This helped in visually representing the findings and making
patterns more evident. In addition, qualitative responses from open-ended questions were
carefully reviewed to extract meaningful insights into entrepreneurial challenges, skill gaps, and
opportunities.
Finally, each survey question was interpreted separately to ensure accuracy and detail. By
combining quantitative trends with qualitative insights, the analysis offered a comprehensive

understanding of digital adoption, marketing practices, and the barriers faced by small

entrepreneurs in Channapatna. This structured approach allowed the findings to be directly

linked to practical recommendations for improving online brand-building efforts.
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1.5 Limitation of the study

e The study was limited to entrepreneurs from Channapatna, so results may not fully

represent rural entrepreneurship in other regions.

e The sample size was relatively small, which may not capture the complete diversity of
entrepreneurs’ experiences.

e Responses were self-reported, which may include personal bias or lack of detailed
accuracy.

e The study focused primarily on digital branding challenges and may not cover all aspects
of rural entrepreneurship.

e Limited time and resources restricted the scope of in-depth interviews and field visits.

e Technological awareness among respondents varied, which may have affected the clarity

and depth of their responses.

e The rapidly changing digital environment means findings may require periodic updates

to remain relevant.
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e The responses indicate that both male and female entrepreneurs are participating, with a
slightly higher representation of females in this dataset. This reflects a growing trend of
women engaging in entrepreneurship and digital platforms. The majority of respondents
belong to the 18-25 age group, followed by the 2635 group. Very few respondents are
above 35 years. This demonstrates that entrepreneurship is more common among younger

generations.
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o significant portion of respondents have less than 5 years of experience, which indicates

that most are at the early stage of their entrepreneurial journey. Only a small number have
over 10 years of experience. Most entrepreneurs rely on social media presence alone,
while fewer have both websites and social media platforms. A notable number still lack
any online presence. The responses vary: some use digital platforms daily, while others
use them monthly or rarely. A portion of entrepreneurs are inconsistent in their usage.
The most common skills reported include social media management and content creation.
However, many respondents still lack advanced digital skills such as SEO, analytics, or
website management.

. The biggest challenges identified were competition from established brands, limited
digital literacy, and lack of technical expertise. These barriers prevent small businesses
from standing out. Most respondents rated the impact of limited digital literacy as
moderate to high, which means it significantly affects their online branding efforts.
Respondents see opportunities such as increased customer reach, enhanced customer
engagement, and growth in sales. A few selected all options, showing awareness of
multiple benefits.

e The majority market their products through social media advertising, while fewer use
email marketing. A few still have no marketing strategy in place. Most entrepreneurs
have not hired professionals to manage their online presence, while only a small group
has done so. Entrepreneurs recognize benefits such as increased reach, customer
engagement, and stronger branding. These are the most valued advantages. Entrepreneurs
have noticed positive changes such as increased sales, improved brand awareness, and
enhanced customer engagement. Only a small number reported no changes. The majority
of respondents are either very likely or somewhat likely to invest in digital marketing.
Very few are not willing. Respondents reported tangible business improvements like

sales growth, brand awareness, and engagement after going digital.
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e Strong Readiness for Digital Transformation findings show that most entrepreneurs are
already using or are highly willing to adopt digital platforms, which indicates a strong
openness to technology-driven growth. However, this readiness often lacks structure, as
many respondents do not follow systematic strategies or invest in proper digital tools.
Their approach remains basic, relying primarily on simple social media engagement
instead of comprehensive branding efforts. This gap between willingness and structured
execution presents an opportunity for targeted interventions.

e Youth as Catalysts for Entrepreneurship Growth a major share of respondents belongs to
the 18-25 age group, signaling that young entrepreneurs are becoming dominant players
in the business ecosystem. Their familiarity with technology, openness to learning, and
innovative approaches make them early adopters of digital strategies. This demographic
shift creates a significant opportunity to nurture entrepreneurial culture among youth.
Institutions, policymakers, and private organizations can capitalize on this by designing
youth-focused startup incubators, mentorship programs, and skill-development

workshops.
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e Empowering Women through Digital Platforms strong representation of female
respondents reflects an encouraging trend of gender inclusivity in entrepreneurship.
Women are increasingly leveraging digital tools to promote their businesses, access wider
markets, and establish brand identities. However, challenges such as limited access to

finance, lack of technical training, and cultural barriers still slow their progress. This

emphasizes the importance of introducing women-focused policies, specialized training,
and mentorship programs to empower female entrepreneurs. Encouraging women’s
participation in digital entrepreneurship not only promotes inclusivity but also contributes
significantly to economic growth and community development by inspiring more women
to start businesses.

e Over-Reliance on Social Media Marketing is most entrepreneurs rely heavily on social
media as their primary platform for marketing and customer engagement. While this
approach is cost-effective and easy to manage, it limits growth potential due to platform
dependency and competition saturation. Few respondents have explored building
websites, optimizing for search engines, or integrating other channels like email
campaigns. This lack of diversification restricts brand credibility and reach.

e Although many respondents possess basic skills like posting content or running social
media pages, advanced knowledge in areas such as analytics, SEO, and ad targeting
remains scarce. Without these skills, entrepreneurs struggle to optimize their strategies
or compete effectively with established brands. Closing this gap is crucial for long-term
success. Affordable certification programs, hands-on workshops, and partnerships with
digital experts can empower entrepreneurs to make data-driven decisions.

e The survey highlights that several entrepreneurs engage with their digital platforms
irregularly, which weakens brand presence and customer trust. Infrequent posting, slow
responses, and lack of structured engagement reduce visibility and overall business
growth potential.

e Most respondents manage their own branding due to financial limitations or a lack of
awareness about affordable professional services. While this approach saves money, it
often compromises the quality and consistency of their online presence. Introducing cost-

effective consultancy packages, shared service models, or government-supported digital
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hubs could bridge this gap. This creates a strong foundation for designing scalable,
community-focused programs that provide both training and financial support.
Policymakers, private firms, and NGOs can leverage this willingness by creating tailored
packages that align with small business needs. A combination of optimism, affordability,

and structured support can transform this intent into measurable growth.

2. Finding and suggestion

e A large proportion of entrepreneurs are women, showing increasing female participation

in rural entrepreneurship and online branding.

e The majority of respondents are between 18-25 years, reflecting the dominance of young,
tech-savvy entrepreneurs in adopting digital platforms.

e Most entrepreneurs have less than five years of business experience, indicating a high
presence of beginners needing support and guidance.

e Social media is the primary marketing tool, while very few entrepreneurs maintain
websites due to financial and technical barriers.

e Engagement levels on digital platforms are inconsistent, limiting visibility and growth
opportunities.

e Digital skills are basic, with limited knowledge of advanced tools such as SEO, analytics,
and e-commerce strategies.

e Branding challenges include competition from larger brands, lack of expertise, and
difficulty maintaining consistency in content.

e Financial constraints prevent entrepreneurs from hiring professionals or investing in
premium digital marketing services.

e Respondents recognize that online branding improves visibility, customer engagement,
and sales growth.

e There is a strong demand for structured training programs, demonstrating readiness to
adopt new skills and improve their digital presence.

e Launch affordable and practical digital literacy programs covering SEO, analytics,

content creation, and website development.
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e Build local mentorship networks where experienced entrepreneurs and professionals can

guide small business owners.

e Offer financial support through microfinance or government schemes to help

entrepreneurs invest in branding and technology.
e Introduce periodic performance monitoring tools and digital analytics to measure

business growth and engagement.

e Support integration with e-commerce platforms like Amazon, Flipkart, and Meesho to

expand beyond local markets.

e Deliver training and branding support materials in local languages to ensure inclusivity

and better understanding.

e Organize awareness workshops to highlight the benefits of consistent digital presence

and branding strategies.

3. Recommendation

e Establish dedicated digital training hubs in Channapatna to provide ongoing workshops
on online branding, e-commerce, and marketing strategies.

e Develop community-based mentorship programs by connecting successful entrepreneurs
and marketing professionals with local business owners.

e Collaborate with government and NGOs to offer financial assistance, grants, and low-
interest loans for entrepreneurs to invest in branding and technology.

e Create localized training materials in regional languages to make digital learning
accessible and effective for all entrepreneurs.

e Introduce starter branding packages with affordable website creation, social media
templates, and marketing kits to simplify branding for beginners.

e Partner with educational institutions to provide digital marketing internships, allowing

students to support small businesses while gaining practical experience.
e Promote e-commerce integration by conducting training sessions on platforms like

Amazon, Flipkart, and Meesho to increase sales reach.
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e Set up regular digital performance reviews to track growth, customer engagement, and
effectiveness of online branding strategies.

e Launch awareness campaigns to encourage entrepreneurs to embrace digital tools and
invest in consistent online presence for long-term success.

e (reate a network of affordable freelancers and consultants who can provide cost-effective

design, marketing, and branding services to rural entrepreneurs.

4. Conclusion

The study “The Struggle is Real in Digital Space: Challenges Faced by Channapatna’s Village
Entrepreneurs in Online Brand Building” highlights the increasing importance of digital
platforms for rural entrepreneurship. The findings show that while many entrepreneurs—
particularly women and young individuals—are actively using social media to promote their
businesses, they face significant challenges in areas such as branding knowledge, digital literacy,
and financial investment. Most respondents are early-stage entrepreneurs with high motivation
to grow but limited resources and technical expertise, leading to inconsistent digital presence and

difficulty competing with established brands.
The research underscores that targeted initiatives like structured training programs, mentorship

opportunities, affordable branding resources, and e-commerce integration can greatly enhance

the growth and competitiveness of these entrepreneurs. Providing support through local-
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language training, financial assistance, and accessible tools will not only strengthen digital

confidence but also create sustainable business opportunities in rural areas.

In conclusion, digital transformation is essential for empowering small rural businesses. By
bridging skill gaps, raising awareness, and offering cost-effective solutions, Channapatna’s
entrepreneurs can expand their market reach, increase profitability, and contribute meaningfully

to regional economic development.
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Abstract

The concept of generating passive income through investments is gaining popularity among
individuals in the early stages of their careers, who seek financial independence and alternative
income streams alongside their primary earnings. However, despite increased access to diverse
investment avenues, many young professionals remain uncertain about which options are
reliable and suitable for their financial goals. This study investigates how early-career
individuals perceive and utilize various investment options as a means of generating passive
income. Primary data was collected through a structured questionnaire distributed among early-
career professionals across different sectors. The research analyses factors influencing their
investment decisions, levels of financial awareness, preferred investment instruments, and
perceived barriers to investing. The findings provide insights into investment behaviour in this
demographic and suggest strategies to enhance financial literacy and encourage effective use

of investments as a supplementary income source.

Keywords: Alternative income streams, early-career professionals, financial literacy,

investment avenues, investment behaviour, passive income.
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1. Introduction:

In the current dynamic financial landscape, the pursuit of passive income has emerged as a key
strategy for individuals at the onset of their professional careers. As reliance on primary
employment alone may no longer ensure long-term financial stability, early-career
professionals are increasingly turning to investment avenues to enhance their income and
achieve financial independence. Passive income—earned through relatively low-effort
investment activities—serves as a practical tool for wealth creation and income diversification.
Advancements in digital technology and improved access to financial products have made
diverse investment options, including mutual funds, equities, real estate, digital assets, and
fixed-income securities, more reachable than ever. However, factors such as risk perception,
financial knowledge, income constraints, and individual goals significantly shape investment
decisions among this group.

Despite growing opportunities, early-career individuals often face barriers such as inadequate
financial literacy, limited exposure to investment strategies, and uncertainty about returns.
These challenges can limit their ability to fully leverage investment tools for passive income.
This study therefore seeks to examine the investment patterns, preferences, and perceived
obstacles among early-career professionals, aiming to provide insights that can support more
informed and confident financial decision-making. In today’s evolving economic landscape,
individuals in the early stages of their careers are increasingly seeking financial independence
and long-term wealth creation. With rising living costs, inflation, and unpredictable job
markets, relying solely on active income has proven to be insufficient for achieving financial
security and life goals. Therefore, understanding and leveraging investment options to build
passive income streams has become not just beneficial, but essential. However, early-career
individuals often face barriers such as limited financial literacy, risk aversion, lack of capital,

and overwhelming market choices. Without appropriate guidance or a structured approach to

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

v Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,
Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060

20



INSTITUTE OF MANAGEMENT

[P PADMASHREE

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

investing, many miss out on valuable opportunities that could set the foundation for long-term
financial well-being.

This study aims to: Examine the awareness and perceptions of various investment vehicles
(e.g., stocks, mutual funds, real estate, SIPs) among young professionals. Understand the
factors influencing their investment decisions and risk-taking behaviour. Explore the potential
of passive income strategies as a viable complement to traditional earnings. By identifying
trends, challenges, and opportunities, the research seeks to empower early-career individuals
with actionable insights into creating sustainable passive income streams ultimately

contributing to broader financial inclusion and independence.

2. Review of literature:

Bhole, L. M. (2003). Financial Institutions and Markets. Mumbai, India: Tata McGraw-Hill.

Bhole provides a comprehensive overview of India’s financial system, including financial
reforms, regulatory institutions, and market instruments such as mutual funds and insurance
companies. The book offers foundational insight into how financial markets function and the
role of various investment avenues, supporting an understanding of structured investment

choices for passive income generation.

Shanbhag, A. N. (2006). In the Wonderland of Investment (25th ed.). Mumbai, India: Popular
Prakashan.

Shanbhag discusses multiple investment options available to Indian investors and their related
tax implications. The book serves as a practical guide to tax-efficient investment planning,
helping early-career professionals understand how different avenues can be utilized to build

passive income.

Patil, S., & Nandawar, K. (2014). A study on preferred investment avenues among salaried
people with reference to Pune, India. IOSR Journal of Economics and Finance, 5(2), 9-17.

This study identifies various investment avenues preferred by salaried individuals and
examines awareness across demographic groups. It concludes that income level and awareness

are not significantly related, implying that factor other than income influence investment
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behaviour—a useful insight for analysing early-career professionals’ passive income

investments.

Bhushan, P. (2014). Relationship between financial literacy and investment behaviour of
salaried individuals. Journal of Business Management & Social Sciences Research, 3(5), 82—
87.

Bhushan emphasizes that financial literacy directly impacts investment decisions, enabling
individuals to select appropriate financial products. This supports your study’s assumption that
awareness and knowledge influence how early-career professionals choose passive income

avenues.

Parihar, B. B. S., & Sharma, K. K. (2012). An empirical study of the investment preferences
of salaried employees. Journal of Multidisciplinary Advance Research, 1(1), 39—48.

The authors found that salaried employees tend to prefer traditional investment options over
equity-based products. This finding aligns with your study’s focus on identifying risk
preferences and understanding conservative tendencies in passive income generation among

early-career professionals.

Geetha, S. N., & Vimala, K. (2014). Determinants of investment avenues among individual
investors. International Journal of Business and Management Invention, 3(2), 48-55.

This paper investigates how demographic factors—such as age, income, gender, and
occupation—affect investment decisions. It provides a relevant theoretical base for your study,
which similarly examines how these factors influence passive income investment choices

among young professionals.

Das, B., & Lingam, R. K. (2008). Investor perception and its impact on investment decisions.
Indian Journal of Finance, 2(4), 27-34.
This study highlights that investor perception significantly affects risk-bearing capacity and

investment range. It also emphasizes that education and experience shape awareness and
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product selection—key aspects relevant to understanding early-career investors’ mindset

toward passive income avenues.

3. Methodology:

Primary data collected through [surveys/questionnaires/interviews] is used to analyse
investment preferences and behaviour among individuals in early career stages. This study
relies on primary data to provide a nuanced understanding of investment decisions and passive

income strategies among young professionals.

3.1 Statement of the problem:

Despite increasing access to diverse investment platforms and financial products, many
individuals in the early stages of their careers struggle to identify reliable investment options
that can generate meaningfully passive income. Limited financial literacy, perceived risks, and
uncertainty about returns often prevent them from utilizing investments as an alternative or
supplementary income source. This research aims to explore how investment avenues can
contribute to passive income generation for early career professionals, and to identify the

factors influencing their investment decisions.

3.2. Need for the study:

In today’s changing economic scenario, early-career professionals are increasingly focused on
achieving financial independence. Rising living costs, inflation, and job uncertainty make it

difficult to rely solely on active income.

Despite the availability of various investment options, many young individuals struggle with
limited financial knowledge, low risk tolerance, and confusion over where to invest. This

highlights the need to explore how they perceive and engage with investment avenues like
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mutual funds, stocks, SIPs, and real estate. This study seeks to understand their awareness, the
factors influencing their investment choices, and the potential of passive income strategies to
enhance financial stability. The findings aim to guide young professionals toward informed,

long-term financial planning.

3.3. Scope of the study:

This study focuses on early-career individuals (ages 21-35), including recent graduates and
young professionals from diverse sectors and income levels. It explores their awareness,
preferences, and challenges regarding passive income through various investment avenues

such as:

e Traditional tools: FDs, RDs, PPF
e Market-linked options: Mutual Funds, SIPs, Stocks, ETFs
e Alternatives: Real estate, REITs, P2P lending, digital assets

e Tech-driven platforms: Robo-advisors, investment apps

The research emphasizes how financial literacy, risk appetite, and digital tools shape
investment decisions. It focuses on urban and semi-urban regions in India, with insights

relevant to the post-2020 economic environment.

3.4. Research Questions:

e What role do investment strategies play in generating passive income for individuals
in the early stages of their careers?

e To what extent are early-career professionals aware of, and engaged in, investment
avenues for passive income generation?

e How effectively do young professionals leverage technology-driven investment
platforms to build long-term financial security?

e What are the key motivators and deterrents influencing passive investment decisions

among early-career earners?
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3.5. Objectives of the study:

e To analyse preferred investment avenues among early — career professionals for
generating passive income.

e To evaluate the extent of current investment practices aimed at income
supplementation.

e To identify challenges encountered in adopting investment as a source of passive

income.

3.6. (A) Type of Research:

e This analytical study utilizes primary data to examine the relationship between
investment options and passive income generation among young professionals.

e This Study employs a fundamental approach, leveraging primary data to investigate
investment decisions and passive income strategies among individuals in early career

stages.

(B) Research Design:

The study follows a analytical survey research design. This design enables the researcher to
gather detailed information from a selected group of early-career professionals aged 21 to 35
years to understand their investment choices for passive income. The data is collected at a

single point in time using a structured, close-ended questionnaire.
The design is appropriate for:

e (Capturing facts, opinions, and financial behaviours as they currently exist.

e Analysing variables like age, income level, financial literacy, and investment
preferences without altering any conditions.

e Drawing insights that support recommendations for better financial planning among

young working individuals.
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3.7. Data Collection:

The study relies on primary data collected through a structured, close-ended questionnaire. The
questionnaire was designed to gather information on respondents’ investment preferences,
financial awareness, and behaviour related to passive income. Data was collected digitally
using Google Forms, ensuring ease of access and wide reach. Respondents were requested to
provide honest and accurate responses, and confidentiality was maintained throughout the

process.

3.8. Sampling design:

The sampling design for this study involves a non-probability stratified sampling strategy,
aimed at selecting individuals who are in the early stages of their careers and have either started
or are considering passive income investments. This design is chosen to focus on participants

with relevant experience or awareness related to the research objective.

A) Sampling Plan:

The sampling plan involves targeting working individuals aged 21-35 years across selected
urban locations. The participants will be approached through professional networks, LinkedIn,
online career communities, and corporate outreach. The data will be collected using a

structured online questionnaire.

B) Sampling Method:

The study adopts a stratified sampling method, a non-probability technique where respondents

are selected based on specific characteristics - in this case, individuals who are in the early

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

v Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,
Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060

26



INSTITUTE OF MANAGEMENT

[P PADMASHREE

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

stages of their career and have some awareness or involvement in investment for passive

income.

C) Sampling frame:

Since a complete and accurate list of all early-career professionals is not available, the sampling
frame will consist of accessible platforms such as professional networking sites (e.g.,
LinkedIn), alumni groups, corporate forums, and young professionals’ communities where

potential respondents are likely to be found.

D) Sampling units:

The primary sampling units for this research are early-career working individuals aged between
21 and 35 years, employed in any sector, and residing in selected urban areas. These individuals

must be either currently investing in passive income sources or planning to do so.

3.9. Plan of Analysis:

The data collected for the study titled "Investment Avenues for Passive Income Among Early
Career Stages" will be examined through quantitative analysis methods to extract key insights
into the investment habits, preferences, and challenges experienced by professionals in the
early stages of their careers. The responses from the structured, close-ended questionnaire will
be systematically organized and processed using tools such as Microsoft Excel or Google

Sheets.

Descriptive statistics-including frequencies, percentages, means, and standard deviations-will
be utilized to present an overview of participant demographics, commonly chosen investment

options, financial awareness levels, and passive income strategies. To investigate relationships
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between variables like age, income, and investment preferences, cross-tabulation techniques

will be applied.

Visual tools such as bar graphs, pie charts, and histograms will be incorporated to illustrate
observed trends and patterns effectively. Furthermore, statistical tests like chi-square or
correlation analysis may be conducted to determine the strength and nature of associations

between categorical variables.

The findings will be interpreted in accordance with the study’s objectives, offering conclusions
and recommendations that highlight the financial behaviour and investment inclinations of

early-career professionals.

3.10. Limitations of the study:

e Geographical Limitation: The study is confined to a particular city, region, or
institution, which restricts the applicability of the findings to a broader population.

e Sample Size Limitation: Owing to time and resource constraints, only a limited number
of respondents are included, which may not adequately represent the diversity of early-
career professionals.

e Age Limitation: The research focuses only on individuals aged 21-35 years, thereby
excluding mid-career and late-career investors who could provide more comprehensive
perspectives.

e Knowledge Bias: A lack of awareness among respondents regarding certain investment
avenues may result in partial, inaccurate, or skewed responses.

e Reliance on Self-Reported Data: As the study depends on survey-based responses, the
findings are prone to personal bias, overstatements, or memory-based inaccuracies from
participants.

e Volatile Nature of Investments: Since financial markets and investment opportunities

are highly dynamic, the relevance of the results may diminish over time.
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e Narrow Coverage of Passive Income Sources: The research primarily considers
commonly known investment avenues (such as mutual funds, fixed deposits, real estate,
and stock dividends), while innovative or emerging options may be overlooked.

e Time Constraint: Conducted within a limited academic timeframe, the study lacks the
scope for long-term or longitudinal analysis of investment preferences.

e Technology Access Limitation: As data collection is primarily online, the sample may
lean toward technologically aware respondents, potentially excluding less digitally
active individuals.

e External Influences: Broader macroeconomic factors like inflation, tax policies, and
interest rate fluctuations significantly affect investment choices but remain beyond the

control of the researcher.

4. Analysis:

questions @ 10. What... ®11. Wha... ®12.How I... ®13.Have ... ®14. How... ®15. Wha... ®16. Do y... ®17. How... ®18. Do y.. ®19. Do y... 4
30

=] r
=

Count of Value

= e L (e P e B b R e R

answare

Figure 1: Analytical Representation of Respondents’ Answers by Count of Value

Source: Primary Data (Survey Questionnaire, 2025)
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e Most respondents (74.5%) are aged 21-25, indicating the study targets early-career
individuals. The gender split is 54.9% female and 45.1% male, with no undisclosed
preferences. Half of the respondents are full-time employed, with others being
unemployed, self-employed, part-time, or freelancers. A majority earn less than
30,000, with 44% earning below 15,000 and 36% between 15,000—30,000.
Respondents mainly come from IT/ITES and Finance/Banking sectors, each 30%, with
smaller numbers from other fields.

e Most (62.7%) have never invested in financial instruments, while 37.3% have
investment experience. Fixed Deposits are the top investment preference (30%),
followed by Mutual Funds and Others at 26% each. For passive income, 32% choose
“Other” avenues, with Stocks (24%) and Mutual Funds (20%) next. High returns
(44.9%) are the primary investment priority, followed by low risk and app access.
Investment frequency varies: 31.4% monthly, 27.5% annually, 15.7% occasionally, and
25.5% never invest.

e Most invest less than 10% of income (43.1%), with only a few investing over 20%. Top
goals are Emergency Fund (45.1%) and Wealth Creation (35.3%), with Passive Income
(27.5%) also significant. Investments are mostly held short-term, with 39.2% under 1
year and 31.4% for 1-3 years. A majority (58.8%) have never earned regular passive
income, while 41.2% have through dividends or similar means. Investment knowledge
is rated mostly Good (41.2%) or Average (29.4%), with fewer rating Excellent or Poor.

e Main barriers to investing more are Lack of knowledge (40%), Low income (28%), and
Fear of loss (24%). Additionally, 46% find online investment platforms not user-
friendly, while 28% find them user-friendly. Confidence in making investment
decisions is mixed: 20% confident, 18% very confident, and 24% somewhat confident.
Most agree investments generate passive income, with 42% agreeing, 18% strongly
agreeing, and 34% remaining neutral. Awareness of passive income investments is
divided, as 44% believe it is sufficient, while 28% disagree or are uncertain.

e Interest in sessions or webinars on passive income is reported by 36.7%, while 49%

remain uncertain and 14.3% are uninterested. About 59.2% track investments regularly,
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while 40.8% do not. If provided with better knowledge, 60% would invest more, 26%
remain uncertain, and 14% would not increase investments. A large majority (79.2%)
express a desire to receive passive income, while 20.8% are uninterested. Finally, 42%
support the formal introduction of financial literacy, while 30% oppose and 28% remain
uncertain. Half of the respondents plan to invest within 12 months, 38% are uncertain,

and 12% do not plan to invest.

Interpretations:

Value
®Yes
®ho
@®Maybe

@®Neutra
@Full-time

Other (please specify)
®Annually

@®Somewhat

Figure 2: Interpretation of Respondents’ Responses Based on Percentage Distribution

Source: Primary Data (Survey Results, 2025)

¢ Findings reflect young professionals’ financial behaviour with balanced gender
representation. Insights focus on full-time salaried workers, including unemployed and
self-employed views. Limited income steers early career individuals toward safer, low-

investment passive income options. Tech and finance backgrounds influence cautious,
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informed investment choices. Most lack investment experience, highlighting the need
for awareness and education.

e Preference for Fixed Deposits and Mutual Funds shows cautious, low-risk investing.
Many explore alternative investment avenues beyond traditional stocks and funds.
Investors balance desire for high returns with risk reduction and convenience. Irregular
investment frequency indicates need for improved financial discipline. Low-income
allocation to investments reflects financial constraints and saving needs.

e Moderate knowledge levels highlight the demand for advanced financial education.
Short-term investments are preferred due to low risk tolerance and quick return goals.
Few have sustainable passive income, showing the need for long-term planning.
Financial education can help improve investment knowledge beyond basics. Low

literacy and income cause investment hesitation, needing education and support.

e Difficult online platforms require simpler design and better investor support. Mixed
confidence in decisions shows the need for better financial literacy and guidance. Most
trust investments for passive income, but some remain uncertain. Awareness of passive
income is limited among early career professionals. Many are uncertain about learning
sessions, needing clearer motivation.

e Regular investment tracking is common, but some lack consistency. Better knowledge
motivates higher investment, showing literacy’s importance. Strong interest in passive
income underscores demand for alternate income. Divided opinions on workplace
literacy programs suggest more awareness is needed. Many plans passive income, but

hesitation signals need for education and confidence.

5. Findings and Suggestion:

e The study sample predominantly consists of young, early-career professionals, mainly

full-time salaried employees, with balanced gender representation.
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e Limited disposable income drives a preference for low-risk, low-capital investment
avenues such as Fixed Deposits and Mutual Funds.

e Respondents from IT and Finance sectors display more cautious and informed
investment behaviour, reflecting professional exposure.

e A significant proportion of participants have little prior investment experience,
emphasizing the need for financial literacy initiatives.

e There is growing interest in alternative investment avenues beyond conventional stocks
and mutual funds, though confidence remains limited.

e Investment behaviour is influenced by risk-return trade-offs, convenience, and safety,
with most investors showing short-term horizons and a preference for liquidity.

e Irregular investment patterns and low proportions of income allocated to investments
highlight financial constraints and limited discipline.

e Most respondents possess moderate investment knowledge, but low-income levels,
literacy gaps, and complex online platforms act as barriers to active investing.

e Confidence in financial decision-making varies, with inconsistent monitoring practices,
though higher knowledge correlates with a greater willingness to invest more.

e Overall, there is strong interest in passive income generation, yet hesitancy, income
limitations, and educational gaps hinder the establishment of sustainable passive

income streams.

6. Recommendations:

e Policy makers are advised to introduce comprehensive financial literacy initiatives at
both community and institutional levels to strengthen awareness and boost investment
confidence among early-career professionals.

e Employers should encourage participation in low-risk and accessible investment
avenues Fixed Deposits, Systematic Investment Plans (such as FDs, Mutual Funds, and
SIPs) through workplace seminars and financial partnerships, particularly for

employees with limited disposable income.
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¢ Financial institutions need to expand investor education by highlighting alternative
investment opportunities Exchange-Traded Fund, Real Estate Investment Trust (e.g.,
ETFs, REITs, digital assets) while ensuring robust investor protection and risk
management guidance.

e Organizations and HR departments are recommended to conduct workplace-based
financial workshops and advisory sessions, especially in IT and Finance sectors where
cautious yet active investment interest is prevalent.

e Fintech companies and banks should work toward simplifying digital investment
platforms by offering user-friendly designs, intuitive interfaces, and accessible
customer support.

e Policy makers and financial planners should actively promote long-term financial
planning tools (retirement funds, recurring deposits, insurance-linked products) to
support sustainable passive income creation.

e Employers and financial educators are encouraged to cultivate financial discipline
through mechanisms such as auto-debit SIPs, budgeting applications, and investment
tracking dashboards.

e Educational institutions and training providers should implement tiered financial
education programs, offering foundational modules for beginners and advanced
sessions for experienced investors.

¢ Financial advisors and mentors should provide personalized guidance and mentorship
opportunities to enhance decision-making confidence and reduce investment hesitancy.

e A collaborative effort by policy makers, employers, and educators should aim to foster
a culture of diversified passive income generation, positioning it as a vital element of

financial resilience and growth in early careers.

7. Conclusion:

The study indicates that early-career professionals, primarily aged 21-25 and mostly full-time

salaried employees, exhibit cautious but gradually evolving financial behaviour influenced by
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limited disposable income, professional exposure, and moderate financial literacy. While many
respondents continue to favour traditional, low-risk investment options such as Fixed Deposits
and Mutual Funds, there is an increasing interest in alternative avenues like ETFs, REITs, and
digital assets, reflecting a growing awareness of the role of passive income in long-term
financial stability. Nevertheless, factors such as limited financial knowledge, low income,
irregular investment practices, minimal income allocation, and complex digital platforms

present barriers to active investing and the creation of sustainable passive income.

The findings further highlight that considerations of risk-return balance, convenience, and
liquidity heavily influence investment decisions, with most participants preferring short-term
horizons. Despite these challenges, there remains a strong interest in generating passive
income, underlining the aspiration of early-career professionals to achieve financial
independence and security. Moreover, the study shows that enhanced financial knowledge and
proper guidance are directly linked to increased confidence in investment decisions,
willingness to explore diverse investment avenues, and more disciplined investment

behaviours.

These insights underscore the need for structured financial literacy programs, user-friendly
investment platforms, and personalized advisory services to address knowledge gaps and
encourage disciplined financial practices. Collaboration among policy makers, employers,
educational institutions, and financial organizations is crucial to implement community and
workplace initiatives, offer tiered educational programs, and promote long-term planning
instruments such as retirement funds, recurring deposits, and insurance-linked products. Such
efforts will empower early-career professionals to make informed decisions, track investments
consistently, cultivate disciplined savings habits, and gradually build sustainable passive

income streams.

In conclusion, by addressing income constraints, literacy gaps, and confidence-related
challenges, early-career professionals can be guided toward diversified, low-risk, and growth-
oriented investment strategies. This comprehensive approach can strengthen financial

resilience, support wealth accumulation, and position passive income as a reliable element of
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long-term financial planning, enabling young professionals to navigate their early careers with

greater financial security and independence.
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Abstract

This research explores the use of Robotic Process Automation (RPA) in payroll management and its
effect on organizational performance and employee engagement. RPA helps automate routine payroll
tasks like salary processing, tax calculations, and attendance tracking. By reducing manual errors and
saving time, RPA improves the accuracy and speed of payroll operations. The study examines how
automation boosts efficiency and reduces workload for HR teams. It also looks at how employees feel
about the changes in transparency and timely payments. Data is collected through surveys and
company records. Findings suggest that RPA can lead to better performance and improved employee

satisfaction. The study provides useful insights for organizations planning to adopt payroll automation.

Key Words : Robotic Process Automation, Payroll, Accuracy, Better Performance
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Introduction

Robotic Process Automation (RPA) is a modern technology that enables organizations to automate
repetitive and rule-based tasks through the use of software robots. One of the most significant areas
where RPA is being applied is in payroll processing. In many organizations, the payroll process
involves routine tasks such as salary calculation, tax deductions, attendance tracking, and payslip
generation. These tasks, when done manually, are not only time-consuming but also prone to

human errors.

By integrating RPA into payroll systems, companies can streamline their payroll operations, reduce
processing time, minimize errors, and ensure timely salary disbursement. RPA bots can work round
the clock, follow predefined rules accurately, and deliver consistent results without fatigue. This
allows HR teams to shift their focus from administrative work to more strategic functions such as

employee engagement, training, and development.

As more companies embrace automation in payroll management, it becomes essential to analyze
its real-world impact. This includes assessing improvements in organizational performance metrics
such as cost savings, accuracy, and operational speed. Moreover, the success of payroll automation
also depends on how employees perceive and respond to it. Employee attitudes toward automated
payroll systems — including their sense of transparency, trust, and satisfaction — play a vital role

in the effectiveness of RPA implementation.

This research aims to study how payroll automation using RPA influences both organizational
efficiency and employee engagement. It also explores the practical benefits, challenges, and
limitations faced by companies during the implementation of RPA in payroll processes. The
findings will provide valuable insights for organizations looking to optimize their payroll systems

through automation.
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Review of Literature

Postolea and Bodea (2022) analyzed the possible RPA benefits in Customer finance domains
through the development and implementation of an RPA solution. In this study the authors found
that RPA was regarded as a vital component in giving key information based on actual sales data
to customers on an ongoing basis for analysis and decision-making procedures. The authors further
analyzed that RPA was an umbrella term for various programmes and applications that operate on
the user interface of other operation systems in the same way that an individual would in reality.
RPA did not necessitate the change of any internal processes or established workflows in that
business organization, despite the fact that the tasks were to be performed by software rather than

human operators.

Upadhyay, Chauhan and Sinha (2021) found and concluded that RPA was based on automated
business processes, which increased job productivity and simplify certain business operations
without sacrificing accuracy or quality. The researchers mentioned the report of For rester research
that forecasted that within the RPA technology industry, more than 40% of organisations would
develop cutting-edge digital work forces i.e. system software and application by merging or
embedding Al (Artificial Intelligence) with Robotic Process Automation. Thereby such business

organisations achieved higher level of job productivity.

Vitharange et al. (2020) analyzed that RPA advantages had been provided in an ad hoc and
dispersed fashion, with little empirical basis. The authors presented the RPA benefits framework,
which depicted seven anticipated and unanticipated benefits classified into four themes:
operational, managerial, strategic, and organisational, and spans the RPA implementation timeline:
pre-introduction, introduction, and operational stages, could be used by RPA professionals to more

effectively structure their business cases and plan their RPA benefits realization efforts.

Rajkhowa and Joshi (2020) found that the change from conventional or manual business processes
to intelligent automated processes had been extremely advantageous and influential for several
industries in terms of automating rule driven processes and analysing data and trends. This helped

reduce human mistakes, save time, and improve the efficiency and productivity of corporate
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operations. However, despite its numerous advantages, intelligent automation had instilled in
individuals a sense of impending job loss. It was anticipated that, while some routine professions
would be lost, there would be a tremendous increase in career options requiring innovative and
analytical talents. A future study might be recommended to determine what new job prospects
advanced automation created as well as what main hurdles had to be overcome throughout the

implementation and usage of intelligent automation in businesses.
Methodology
1. Statement of the Problem

Traditional payroll systems rely heavily on manual processes for tasks such as salary calculation,
tax deductions, leave and attendance tracking, and compliance reporting. These processes are often
repetitive, time-intensive, and susceptible to human error, which may result in delayed payments,
inaccurate deductions, legal complications, and reduced employee trust in the payroll system. As
a result, organizations face challenges in maintaining accuracy, consistency, and efficiency in

payroll management.

To overcome these limitations, many companies are now integrating Robotic Process Automation
(RPA) into their payroll systems. RPA offers the ability to automate rule-based tasks, reduce
processing time, eliminate common errors, and enhance overall operational efficiency. While these
benefits are widely acknowledged in theory, there is a significant lack of empirical research that
systematically evaluates the real-world impact of RPA on key organizational performance

indicators such as cost savings, processing time, and error reduction.

Moreover, the implementation of payroll automation has direct implications for employees. Since
payroll is a critical and sensitive area that affects employee satisfaction and trust, it is important to
understand how RPA influences employee engagement, perceptions of fairness, and overall
confidence in the system. Many organizations may face resistance to change, technological

adoption challenges, or unclear communication during the transition to automation.

Despite the growing trend of automation in HR and payroll, limited academic studies have
explored the combined effect of RPA on both operational performance and human factors such as

employee engagement. This research seeks to address this gap by analyzing the effectiveness of
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RPA-based payroll systems, identifying potential barriers in implementation, and examining
employee attitudes toward automation in payroll. The findings aim to provide practical insights
for organizations seeking to optimize their payroll processes through technology while maintaining

a positive employee experience.
2. Need for the Study

The growing adoption of automation technologies in human resource functions has brought
significant changes to how organizations manage their payroll processes. Traditional methods
often involve manual calculations and data entry, which are time-consuming and prone to errors.
With the increasing complexity of payroll structures and employee benefits, organizations are

turning to Robotic Process Automation (RPA) to streamline these operations.

Understanding the impact of RPA on payroll is essential for evaluating how automation contributes
to improved operational efficiency. By automating repetitive tasks such as salary computation, tax
processing, and attendance reconciliation, organizations can reduce the workload on HR personnel

and improve overall process accuracy.

Moreover, the role of RPA in enhancing employee experience cannot be overlooked. Payroll is a
sensitive area that directly affects employee trust and satisfaction. This research investigates how

automation influences employee engagement and perception of fairness in payroll management.

There is also a pressing need to examine the practical challenges organizations face while
implementing RPA in payroll. These may include technical limitations, employee resistance, or
integration issues with existing systems. By identifying these barriers, the study aims to provide

actionable insights for smoother implementation and policy planning.

Finally, the research fills a gap in academic and practical knowledge by offering real-time insights
from industry professionals and employees who interact with RPA- enabled payroll systems. This
ensures that the findings are grounded in actual workplace experiences, making them relevant for

future research, practitioners, and decision-makers.

3. Scope of the Study
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The study focuses on medium and large enterprises that have implemented RPA in payroll.

It covers industries such as IT, manufacturing, and finance.

The research is limited to the payroll functions only, not the entire HR system.

The geographical scope is limited to companies operating in India (or your preferred region).

Both technical aspects (performance) and human aspects (employee engagement) are studied.

4. Research Questions
1. What payroll functions are commonly automated using RPA?
2. How does RPA impact the speed and accuracy of payroll processes?
3. What are the cost savings achieved through payroll automation?
4. How do employees perceive the shift from manual to automated payroll?
5. Does RPA reduce the workload of HR professionals?
6. What are the technical and human challenges in implementing RPA?
7. How does payroll automation influence trust and transparency among employees?

8. What best practices can ensure successful adoption of RPA in payroll?

5. Objectives of the Study
1. To analyze the role of RPA in transforming payroll operations.

2. To measure the impact of RPA on organizational performance metrics like time, cost, and

error rates.
3. To identify barriers and challenges faced by companies in implementing RPA.

4. To understand employee attitudes toward automation in payroll.
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6. Research Type

The present study is an analytical research, as it focuses on examining existing data and responses
to draw meaningful conclusions regarding the impact of Robotic Process Automation (RPA) on
payroll operations. Analytical research involves the use of facts, information, and responses
collected through structured questionnaires to analyze relationships between variables — in this
case, organizational performance metrics and employee engagement. This type of research goes
beyond mere description and aims to critically evaluate the effectiveness, benefits, and challenges
of RPA - based payroll systems. By interpreting the collected data, the study seeks to validate
hypotheses and provide insights into how automation contributes to operational efficiency and

workforce satisfaction.

1. Sampling design

It provides a structured framework that outlines how and from where the sample will be drawn to
ensure that the results are both valid and applicable to the research objectives. For this study, which
evaluates the impact of RPA-based payroll automation on organizational performance and
employee engagement, a non-probability sampling design is employed. The study focuses on
organizations that have already implemented Robotic Process Automation in their payroll
functions. This design ensures that the collected data reflects actual experiences and insights
regarding RPA’s role in improving efficiency, reducing errors, and influencing employee

perceptions within organizations.

2. Sampling Plan

In this research, the sampling plan targets companies that have implemented RPA in payroll
systems. The plan includes selecting participants from HR departments, payroll management
teams, and employees affected by payroll automation. These organizations will primarily be from
sectors such as IT, BPO, finance, and manufacturing—industries where RPA adoption is more
prevalent. The geographical scope is focused on Indian metropolitan cities such as Bengaluru,

Hyderabad, Mumbai, and Pune, where digital transformation is actively embraced.

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

4 Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,

Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060




[P PADMASHREE

INSTITUTE OF MANAGEMENT
& SCIENCES

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

3. Sampling Method

This method involves selecting participants based on specific criteria, such as their knowledge,
role, and experience with RPA-based payroll systems. Since the study aims to evaluate the
technical and human aspects of automation in payroll processes, it is important to gather insights
from individuals who are directly impacted or involved. Random sampling is not feasible due to
the specialized nature of the study. Instead, purposive sampling ensures that only those with
relevant experience, such as HR professionals, payroll administrators, RPA implementation

consultants, and employees within automated payroll departments.

4. Sampling Frame

The sampling frame includes a list of companies known to have implemented RPA in payroll
operations, identified through professional platforms like Linked In, HR forums, industry
reports, and company websites. Additional support for creating the sampling frame is obtained
from industry associations such as NASSCOM, SHRM India, and HR technology event
databases. Internal contact directories from selected organizations, when available, are also used
to directly approach relevant HR and payroll professionals. The goal is to construct a sampling
frame that is highly aligned with the objectives of the study, ensuring that participants possess real,

practical knowledge about the impact of automation in payroll functions.

5.Sampling Units

Sampling units refer to the individual entities that are selected for data collection. In this study,
there are two types of sampling units: organizational units and individual units. The
organizational units include companies that have adopted RPA in payroll processing. These are
selected based on industry type, size, and the level of RPA adoption. Within these organizations,
the individual sampling units consist of HR managers, payroll executives, automation project
leads, and regular employees who interact with the automated payroll system. This dual-unit
sampling structure allows the study to capture both strategic and operational perspectives. It

ensures that the data reflects not only the technical efficiency and performance outcomes of RPA
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implementation but also the emotional, behavioral, and engagement-related responses of

employees impacted by the automation process.

Analysis and Interpretation

Chart Title

40
35
30
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20
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10

Q2 Q3 Q4 Qs Q6 Q7 Q8 0% Q10 Q11 Q12 013 014 Q15 Q16 Q17 Q18 Q19 Q20

NO mYES

Analysis:

The dataset reveals that awareness of RPA is high, but clarity about its actual use in payroll
systems is inconsistent. Many employees answered “Not Sure” when asked if their organization
uses RPA, which shows that communication from management or HR regarding automation
initiatives is limited. This lack of awareness might contribute to hesitation in fully trusting the
system.

Familiarity levels reflect an uneven distribution. A significant cluster of employees rated
themselves “Somewhat familiar,” while a smaller group is “Very familiar.” On the other hand,
those reporting “Not familiar at all” suggest that training and exposure to RPA tools are not evenly
implemented across all staff. This indicates a digital literacy gap within the workforce.
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In terms of efficiency, a majority observed payroll becoming “slightly faster” or “much faster”
after RPA implementation. However, a fraction noted “no change” or even “slower than before.”
This inconsistency suggests that while automation delivers benefits in many cases, the
effectiveness may depend on how well the system was implemented, the compatibility with
existing processes, and the employees’ ability to use it correctly.

Comfort and adaptability are another critical dimension. Most respondents lean towards being
“somewhat comfortable” or “very comfortable,” but there is a noticeable minority expressing
discomfort. This discomfort could arise from lack of training, fear of job replacement, or difficulty
in understanding automated reports. Hence, although acceptance is growing, resistance still
persists.

When asked about organizational performance and trust, employees generally recognized benefits
such as accuracy, error reduction, and speed. These features ranked higher in importance than cost
savings, showing that employees value reliability and convenience more than financial aspects.
However, trust in RPA accuracy was not uniform—some respondents trusted it “completely,” while
others reported “not really” or “no trust at all.” This mixed trust level highlights the need for
stronger system validation and communication of error-free results.

Looking at employee satisfaction, many linked RPA implementation with improved satisfaction
towards HR services, mainly because payroll became more transparent and timelier. Nevertheless,
a few responses indicated “no change” or even “reduced satisfaction,” pointing to issues like
technical difficulties or lack of personalization in automated services.

On the cost reduction front, responses mostly leaned towards agreement, confirming that
organizations are saving resources. Yet, cost savings alone are not enough to build employee
confidence; respondents emphasized the need for better monitoring, integration with HRMS, and
regular updates.

Finally, when it comes to future outlook, a majority agreed that RPA will not completely replace
humans in payroll, but it will reduce human involvement significantly. This reflects a belief that
while automation handles repetitive and accuracy-driven tasks, human judgment will still be
required for exceptions, validations, and decision-making. Suggestions offered by respondents—
such as improving security, increasing transparency, and integrating payroll with attendance
systems—show that employees see potential for further refinement and expansion of RPA
capabilities.

Interpretation
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The survey results reflect that RPA adoption in payroll is still in a transition phase for many
organizations. While awareness of automation is widespread, actual understanding of how it
functions within payroll remains uneven. This implies that organizations have not invested enough
in structured training or communication strategies to help employees fully grasp the system’s role.
As a result, even when RPA is implemented, employees may not feel confident in its accuracy or
relevance.

The responses suggest that employees perceive clear benefits such as accuracy, error reduction,
and speed, which indicates that RPA is succeeding in addressing core payroll challenges like
manual errors and delays. However, the mixed experiences—some reporting faster payroll and
others no change—signal that the effectiveness of RPA depends heavily on how well it has been
integrated with existing HR systems and whether employees have been guided in adapting to it.

Trust remains a critical issue. While some employees “completely trust” RPA outputs, others
express doubts or require human verification. This interpretation points to the need for greater
transparency in RPA processes. If organizations openly communicate how RPA verifies data,
processes salaries, and ensures compliance, employee trust could improve significantly. Trust
issues also suggest that employees are not just evaluating RPA based on efficiency, but also on its
fairness and accountability.

Employee comfort levels show that most are willing to adapt, but a fraction of employees remain
hesitant. This indicates that employee resistance is not rooted in rejection of technology but rather
in uncertainty and fear of errors or job loss. To address this, organizations must emphasize the
collaborative role of RPA—where it handles repetitive tasks while humans focus on higher-level
problem-solving. Without this reassurance, employees may continue to see automation as a threat
rather than a tool.

Finally, the future outlook from the survey responses demonstrates that employees generally do
not expect RPA to fully replace human involvement. Instead, they foresee a hybrid model where
automation supports accuracy and efficiency, while human oversight ensures contextual judgment
and fairness. This suggests that organizations should position RPA as a supportive technology, not
a replacement, to maintain employee morale and acceptance.

Findings

Majority of respondents acknowledged that RPA significantly reduces errors and ensures timely
salary disbursement, thereby improving trust in payroll processes.
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Automation has minimized the burden of repetitive administrative tasks on HR teams, allowing
them to focus on strategic roles.

Employees expressed overall satisfaction with the new system, particularly appreciating
transparency, timely payments, and faster query resolution.Organizations observed cost savings
and better compliance with tax regulations through automated payroll functions.

RPA has increased trust in the system by ensuring consistent, rule-based processing and secure
handling of payroll data. Most employees felt that RPA implementation was supported by adequate
communication and training, leading to smooth adoption.

A notable portion of respondents reported that integrating RPA with legacy systems was not
entirely smooth, indicating technical hurdles. Some employees expressed anxiety over job loss due
to automation, reflecting a common fear during digital transformation.

The introduction of RPA has opened avenues for HR professionals to up skill in areas like analytics,
compliance, and technology use. RPA has positively influenced both operational productivity and

employee engagement levels by improving system responsiveness.

Suggestion

1. Conduct regular awareness sessions to address job security concerns and promote the idea that
RPA complements human roles rather than replaces them. Allocate resources for smoother
integration of RPA tools with existing HRMS platforms to minimize disruptions and improve

interoperability.

2. Provide continuous training and skill development workshops to help HR teams and

employees stay updated with evolving automation tools.

3. Establish mechanisms for employees to share their experiences with RPA systems and offer

suggestions for improvement.

4. Reinforce practices that ensure secure data handling and access controls in automated payroll

systems.

5. During automation roll outs, communicate openly about the process, timelines, and benefits

to minimize resistance and confusion.
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6. Setmeasurable KPIs (Key Performance Indicators) to track improvements in cost, speed, error

rates, and employee engagement over time.

7. Explore opportunities to extend RPA to other HR domains like on boarding, attendance

management, or benefits administration.

Conclusion

This study explored the growing role of Robotic Process Automation (RPA) in transforming
payroll systems, focusing on its impact on organizational performance and employee
engagement. Based on the survey analysis, it is evident that RPA has introduced significant
improvements in payroll accuracy, timeliness, compliance, and HR productivity. The automation
of routine tasks such as salary processing, tax calculations, and attendance tracking has enabled

organizations to reduce human error, save time, and optimize cost structures.

From the employee perspective, the adoption of RPA has enhanced transparency and trust in
payroll operations, with a majority of respondents expressing satisfaction with the system. Faster
query resolution and reliable salary disbursement have also contributed to improved employee

morale and engagement.

The findings also revealed that while RPA adoption has been largely successful, some technical
integration challenges and employee concerns about job security persist. However, these can
be addressed through clear communication strategies, training initiatives, and by promoting the

upskilling of HR personnel.

Overall, the research confirms that RPA is not just a cost-saving tool but a strategic enabler
that enhances both operational efficiency and employee experience when implemented
thoughtfully. Companies looking to adopt RPA in payroll should focus on seamless system
integration, continuous monitoring, and fostering a culture of innovation and learning to maximize

its benefits.
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ABSTRACT

This research aims to investigate the efficacy of positive psychology interventions (PPIs) in
enhancing employee outcomes among professors in Bangalore, Karnataka, with a comparative focus
on government and non-government educational institutions. The study explores how targeted PPIs
can foster psychological well-being, job satisfaction, resilience, and performance, thereby
contributing to healthier organizational climates. By examining the differential impacts of these
interventions across public and private sector educators, the research seeks to provide evidence-based
insights for policymakers, educational administrators, and mental health professionals striving to
optimize teacher well-being and productivity. The study employs a mixed-methods approach,
integrating quantitative measures of employee outcomes with qualitative insights into experiential
perceptions, aiming to establish a nuanced understanding of how positive psychology principles can
be strategically harnessed within academic settings.

KEYWORDS: - Positive Psychology, Employee Well-being, Educational Professionals,
Organizational Outcomes, Resilience, Employee Engagement, Comparative Study

INTRODUCTION

In the dynamic landscape of higher education, the well-being and performance of teaching
professionals significantly influence organizational effectiveness and student success. While
traditional organizational interventions have focused on addressing problems and deficits, the
paradigm shift towards positive psychology emphasizes nurturing strengths, fostering positive
emotions, and building resilience to enhance overall employee outcomes.

Positive Psychology Interventions (PPIs), such as gratitude exercises, strengths-based approaches,
and mindfulness practices, have demonstrated promising results in promoting mental health, job
satisfaction, and adaptive coping strategies across diverse occupational settings. However, their
application within the context of academic professionals, particularly in contrasting government and
non-government institutions, remains underexplored.

This study seeks to examine how PPIs can be strategically employed to uplift professors’
psychological and organizational outcomes in Bangalore, Karnataka—an educational hub
characterized by diverse institutional environments. By comparing the differential impacts across
government and private sectors, the research aims to uncover contextual factors influencing the
success of PPIs and propose tailored frameworks for sustainable implementation.

REVIEW OF LITERATURE

Seligman and Csikszentmihalyi (2000) — Foundations of Positive Psychology in Organizations
This seminal work introduced the core principles of positive psychology, emphasizing the
importance of fostering positive emotions, strengths, and resilience to enhance overall well-being
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and productivity among employees. Their framework underscores the shift from deficit-based models
to strengths-based approaches in organizational settings.

Lyubomirsky  (2008) —  Effectiveness  of  Positive  Psychology  Interventions
Lyubomirsky’s research highlights that specific PPIs, such as gratitude exercises and strengths
identification, significantly improve mental health, increase happiness, and enhance job satisfaction.
Her meta-analyses suggest that these interventions have lasting positive effects across various
occupational groups.

Sin and Lyubomirsky (2009) — Strategies for Sustaining Happiness through PPIs
This study reviews different PPIs and emphasizes the importance of consistency and personalized
approaches to sustain their benefits. It highlights that interventions like optimism training and
mindfulness practices can lead to increased resilience and better coping mechanisms.

Seligman et al. (2009) — PPIs and Teacher Well-being
Research conducted among educators demonstrated that engaging in PPIs reduced burnout, increased
engagement, and fostered a positive classroom climate. The findings suggest that incorporating PPIs
into professional development can significantly improve teachers’ psychological resources.
Fredrickson (2001) — Broaden-and-Build Theory of Positive Emotions
Fredrickson’s theory explains how positive emotions broaden individuals’ thought-action
repertoires, building enduring personal resources like resilience and social bonds. Applying this to
educational professionals suggests that fostering positive emotions can enhance their capacity to cope
with workplace stressors.

Peterson & Park (2017) — Organizational Culture and the Adoption of PPIs
This research discusses how organizational culture, leadership support, and resource availability
influence the successful implementation of PPIs. It emphasizes that supportive environments
facilitate higher engagement and sustainability of positive interventions.

Cameron et al. (2003) - Positive Organizational Scholarship
This framework advocates for cultivating strengths and positive deviance within organizations,
promoting thriving workplaces. It aligns with integrating PPIs into organizational policies to foster
well-being, engagement, and high performance.

Seligman (2011) — Embedding PPIs within Organizational Culture
Seligman emphasizes that embedding positive psychology principles into organizational culture can
create sustainable change, increasing employee resilience, optimism, and overall life satisfaction.
The approach advocates for systemic integration rather than isolated interventions.

Davidson et al. (2004) — Neuroscientific Evidence of Mindfulness and Emotional Regulation
This research provides neuroscientific evidence that mindfulness practices can induce neuroplastic
changes associated with emotional regulation and resilience. It supports the application of
mindfulness-based PPIs for teacher well-being and stress reduction.

Kumar (2014) — Challenges and Opportunities of Implementing PPIs in Indian Educational Contexts
This study explores the unique contextual factors influencing the adoption of PPIs in Indian
organizations, including resource constraints, cultural attitudes towards mental health, and
institutional support. It offers insights into tailoring interventions to local contexts, especially within
higher education.

The foundation of positive psychology in organizational contexts was laid by Seligman and
Csikszentmihalyi (2000), emphasizing the importance of fostering positive emotions, strengths, and
resilience to improve employee well-being and productivity. Subsequent research by Lyubomirsky
(2008) and Sin and Lyubomirsky (2009) highlighted the efficacy of specific PPIs such as gratitude
journaling, strengths identification, and optimism training in enhancing mental health and job
satisfaction.

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,
Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060




[P PADMASHREE

INSTITUTE OF MANAGEMENT
& SCIENCES

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)
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PPIs experienced reduced burnout, increased engagement, and improved classroom climate.
However, the contextual differences between government and non-government institutions—such as
resource availability, organizational culture, and administrative support—may influence the
effectiveness of these interventions (Fredrickson, 2001; Peterson & Park, 2017).Despite growing
evidence supporting PPIs, literature gaps persist regarding their comparative impact across different
organizational structures within the education sector, particularly among MBA teaching
professionals in Indian contexts

RESEARCH GAP

While existing research underscores the benefits of PPIs in fostering positive employee outcomes,
limited studies have empirically compared their effectiveness across public and private educational
organizations in India. Furthermore, contextual factors influencing the acceptance, engagement, and
sustainability of PPIs among MBA professors in Bangalore remain under-investigated. This gap
underscores the need for a nuanced, comparative analysis to inform targeted intervention strategies.

OBJECTIVES

To assess the impact of positive psychology interventions on psychological well-being, job
satisfaction, and resilience among professors in Bangalore.

To compare the differential effects of PPIs between government and non-government teaching
professionals.

To identify organizational and contextual factors influencing the implementation and outcomes of
PPIs.

To provide actionable recommendations for integrating PPIs into institutional frameworks to
promote sustainable employee well-being.

RESEARCH METHODOLOGY

This study will adopt a mixed-methods approach involving quantitative surveys and qualitative
interviews. A stratified sampling technique will be employed to select MBA professors from both
government and private institutions in Bangalore.

Quantitative Phase:
Standardized instruments such as the PERMA -Profiler, Resilience Scale, and Job Satisfaction Survey
will be administered pre- and post-intervention to measure changes attributable to PPIs.

Qualitative Phase:
In-depth interviews and focus group discussions will explore participants’ perceptions, experiences,
and contextual barriers or enablers related to the interventions.

Intervention Protocol:

A structured set of PPIs—gratitude journaling, strengths recognition, mindfulness exercises—will be
delivered over a specified period, with fidelity checks to ensure consistency.

Data analysis will involve inferential statistics (e.g., ANOVA, t-tests) for quantitative data and
thematic analysis for qualitative insights.
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SITUATING POSITIVE PSYCHOLOGY INSIDE THE ORGANIZATIONAL BEHAVIORAL
FRAMEWORK

The application of positive psychology in organizational settings aligns with the broader paradigm
of positive organizational scholarship (Cameron et al., 2003), which emphasizes fostering positive
organizational outcomes through strengths-based approaches. In educational contexts, the integration
of PPIs can be viewed as a strategic move to cultivate an employee-centered environment conducive
to well-being, engagement, and performance.

Research by Seligman (2011) advocates for embedding PPIs within organizational culture,
emphasizing the neural and psychological mechanisms—such as increased positive emotions and
cognitive flexibility—that underpin resilient and thriving professionals. Recent neuroscientific
studies (Davidson et al., 2004) suggest that interventions like mindfulness can induce neuroplastic
changes associated with emotional regulation, further supporting their application in teacher well-
being programs.

Insights on Positive Psychology in Education:

1. Cultural Context and Adaptation in Bangalore

Bangalore, often regarded as India's Silicon Valley, hosts a diverse mix of educational institutions
ranging from traditional government colleges to innovative private universities. The cultural
diversity, urban stressors, and high academic expectations create unique psychological challenges
for educators. Implementing PPIs in this context requires culturally sensitive adaptations, such as
incorporating local language practices, respecting traditional value systems, and addressing societal
stressors. Tailoring interventions to Bangalore’s urban educational landscape can enhance their
acceptance and efficacy.

2. Role of Leadership in Promoting PPIs

Leadership plays a crucial role in fostering a positive organizational climate conducive to the success
of PPIs. In Bangalore’s educational institutions, proactive administrative support, inclusive policies,
and recognition of faculty efforts can significantly influence engagement levels. Leaders trained in
positive psychology principles can serve as role models, creating a culture that values well-being,
resilience, and continuous professional development.

3. Technology and Digital Platforms

With Bangalore’s technological infrastructure, integrating PPIs through digital platforms can
facilitate wider reach and sustained engagement. Mobile apps, online mindfulness modules, and
virtual gratitude journals enable flexible participation, especially amidst busy academic schedules.
Technology can also allow for real-time feedback, personalized interventions, and community
building among educators.

4. Impact on Student QOutcomes

While the focus is on faculty well-being, positive psychology in educational settings also benefits
students. Teachers with higher resilience and job satisfaction tend to create more positive classroom
environments, which enhances student engagement, motivation, and academic success. Therefore,
investing in teachers’ psychological well-being indirectly promotes student achievement, aligning
with Bangalore’s goal of producing skilled and innovative graduates.
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5. Challenges and Barriers

Some common challenges in implementing PPIs in Bangalore include:

Resistance to change due to traditional hierarchical organizational structures.

Limited awareness or misconceptions about mental health and well-being.

Resource constraints, especially in government institutions.

Time limitations within academic schedules.

Addressing these barriers requires strategic planning, awareness campaigns, and demonstrating
tangible benefits of PPIs through pilot projects and success stories.

6. Policy Implications and Recommendations

Incorporate PPIs into faculty development programs and accreditation standards.

Encourage institutional policies that promote work-life balance, mental health days, and peer support
groups.

Collaborate with mental health professionals to design culturally relevant interventions.

Establish monitoring and evaluation frameworks to assess long-term impacts.

7. Future Research Directions

Longitudinal studies to examine sustained effects of PPIs among educators.

Comparative analyses across different regions within India to understand cultural influences.
Exploring digital and hybrid models of intervention delivery.

Investigating the role of organizational justice and perceived support in moderating PPI outcomes.

Conclusion.

The integration of positive psychology interventions within Bangalore’s educational landscape holds
significant promise for enhancing the psychological well-being, resilience, and job satisfaction of
academic professionals. Given Bangalore’s diverse institutional environment, tailored, culturally
sensitive approaches—supported by strong leadership and technological innovations—can
effectively foster a thriving organizational culture that values employee well-being. Addressing
challenges such as resistance to change and resource limitations through strategic policy support and
awareness initiatives will be crucial in ensuring the sustainable implementation of PPIs. Furthermore,
the positive ripple effects on student outcomes underscore the importance of investing in faculty
mental health as a pivotal component of overall educational excellence.

Looking ahead, future research aimed at longitudinally assessing the long-term impacts of PPIs,
along with exploring digital delivery models and regional variations, can provide deeper insights into
optimizing these interventions across different Indian contexts. Embedding positive psychology
principles into institutional policies and professional development frameworks can catalyze systemic
change, creating resilient, motivated, and engaged educators who are better equipped to navigate the
complexities of modern higher education. Ultimately, fostering a culture of positivity and strength-
based growth can significantly contribute to the overall advancement of Bangalore’s educational
aspirations and India’s broader academic landscape.
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Abstract:

As a branch of knowledge, Commerce imparts the experience of the business world at large in
all its manifestations. It prepares its learners for personally fruitful and socially desirable
careers in the field of business. The role of education is changing very rapidly due to changes
in society. Education is in great demand and technology is changing and so is curriculum. The

subject of commerce is skill-oriented and life-centric.

Introduction In India, commerce education began in 1886 with the establishment of a
commercial school in Madras by the Trustees of Pachiyappa's charities. About the same time,
the Madras government instituted examinations in commerce. The Government of India
established a school of commerce in Calicut in 1895. Commerce classes started in Presidency
College, Calcutta, in 1903 and later became the Government Commercial Institute. Between
1903 and 1912 commercial institutions came into existence in Bombay and Delhi providing
for skill formation in typewriting, short-hand, and business methods. Collegiate-level
education began with the establishment of the Sydenham College of Commerce and Economics
in Bombay in 1913. Under the WTO regime, Commerce Education had a significant impact. It
is well known that commerce education plays a role in the development of a nation. Only

qualitative systemic change can accomplish the goals of commerce education. The product of
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commerce education ought to be multifaceted and fully competitive on a global scale. However,
we must acknowledge that graduates of commerce lack practical knowledge. An age-old
requirement is practical-oriented commerce education. With the goal of achieving inclusive
growth and sustainability, this paper examines the role that commerce education plays in
economic activities (profession, business, employment generation, and entrepreneurship
development). It examined the significance of financial management strategies and the role
that commerce education plays in agriculture. It also looks at how the Indian business

community views commerce education.

Keywords: Commerce Education, Indian Economy, Growth, Role, Professionals, Perception.

Introduction: Commerce education serves as a cornerstone for developing a robust and
dynamic economy. In India, where the economy is diverse and growing rapidly, commerce
education plays a pivotal role in nurturing skilled professionals who drive economic activities

across various sectors, including trade, banking, finance, insurance, and entrepreneurship.

India's transition to a global economic power has increased the demand for individuals with
knowledge in accounting, taxation, business law, marketing, and e-commerce. Commerce
education helps bridge this gap by offering a specialized curriculum that imparts theoretical
knowledge and develops practical skills and ethical decision-making capabilities. With the
advent of globalization and technological advancements, commerce education has expanded
beyond traditional boundaries, embracing digital transformation, financial technologies
(FinTech), and global trade practices. It fosters innovation, entrepreneurship, and
adaptability, which are critical for competing in the global market. Furthermore, commerce
education contributes significantly to employment generation, policy-making, and resource
management. Producing professionals well-versed in economic policies and corporate
governance helps streamline business operations, enhance productivity, and support
sustainable growth. Thus, commerce education acts as a catalyst for economic progress and

the empowerment of youth in India, laying the foundation for a prosperous future.

Literature Review:
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Bharvad, G., & Bharvad, B. (2024). Transforming commerce education: a comprehensive
analysis of india’s national education policy 2020 and its impact on the commerce discipline.
international journal of technical research & science, 9(01), 1-4. the main policy changes,
their possible advantages, difficulties, and revolutionary potential for commerce education
are all covered in detail in this article. this article offers insights on the future of commerce

education in india through this analysis.

Tabasum, H., & Venkatesh, S. (2021). Role of Commerce Education on Growing India’s
Economy. Shanlax International Journal of Education, 9(2), 127-131. This study shows how
business-related activities are impacted when the economic cycle is doing well, and
commerce education has become increasingly important. Students are introduced to the

business world through commerce education.

Ghadoliya, M. K. (2019). Issues and challenges in higher education: With special reference
to commerce and management education in India. This paper attempts to throw light on
commerce and management education in India, this paper aims to examine the current state
of higher education, highlighting concerns and challenges, government initiatives, prospects,

and the future.

Deswal, V. (2017). Impact Factor: RJIF 5.24 www.advancedjournal.com Volume 2; Issue 6.
In International Journal of Advanced Research and Development (Vol. 8§70). Page No. This
study focuses on the results of commerce education should be multifaceted and fully
aggressive on a global scale. We must realize, too, that the commerce graduate lacks reliable
knowledge. Gradually, business education is embracing an expert approach. Clients and
strategy developers are adopting a more optimistic stance while examining business

education.

According to Gupta (2019), Commerce Education and Social Development
Commerce education also plays a vital role in societal development by promoting financial

literacy and ethical business practices. According to Gupta (2019), commerce education
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fosters an understanding of social responsibility and sustainable economic practices, which

are crucial for inclusive growth in a developing economy like India.

Research Methodology:

The data for this study was gathered from primary sources by distributing a questionnaire to a
sample of 80 professionals in the field of commerce. The respondents were chosen through
convenient sampling. The data collected was analyzed using SPSS software, applying
statistical techniques such as the Chi-square test, t-test, mean, and standard deviation to derive

meaningful insights.

Statement of Problem:

Despite its critical importance, the role of commerce education in contributing to India’s
economic development faces several challenges and opportunities. While commerce
education has expanded over the years, there remains a significant gap between the skills
imparted by educational institutions and the demands of a rapidly evolving economy.The key
issues include outdated curricula, limited practical exposure, lack of focus on emerging
technologies, and inadequate integration of global trade practices. These challenges hinder
the ability of commerce graduates to meet the dynamic requirements of industries such as
banking, finance, insurance, and e-commerce. Additionally, with the rise of globalization,
digital transformation, and sustainability concerns, there is an urgent need for commerce
education to evolve and align with contemporary economic trends. The problem lies in
ensuring that commerce education not only equips students with traditional knowledge but
also prepares them for future challenges, such as digitalization, entrepreneurial ventures, and
global competitiveness. Therefore, the core problem addressed in this study is: How can
commerce education in India be reformed and leveraged to maximize its contribution to
the nation’s economic growth, employment generation, and global competitiveness? The
investigation focuses on identifying gaps, exploring innovative approaches, and proposing
actionable solutions to enhance the relevance and effectiveness of commerce education in the

Indian context.

Objectives of The Study:
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1. To Examine the Contribution of Commerce Education to Economic Activities for
Promoting Inclusive Development.
2. To Explore the Impact of Commerce Education on Modernizing Business Practices.

3. To Develop Strategic Recommendations Based on the Research Findings.

Hypothesis of the study:
Perception toward commerce education

e Null Hypothesis (Ho):
The assessment of professionals regarding the aspects of commerce education is at a
moderate level.

e Alternative Hypothesis (Hi):
The assessment of professionals regarding the aspects of commerce education

deviates from a moderate level.

Role of commerce education in the current state of the Indian economy

e Null Hypothesis (Ho):
The perception of professionals about the role of commerce education in the
development of the Indian economy is uniformly spread.

e Alternative Hypothesis (H:):
The perception of professionals about the role of commerce education in the

development of the Indian economy is not uniformly spread.

Key Commerce Education Trends in 2024:
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A D%

Curriculum
Reforms:Critical

Technology Thinking,

Integration:

Fostering
Innovation and Analytical Skills,
Entrepreneurship:

Commerce Education
Trends in 2024:

Practical Business
Knowledge

Industry
Collaboration:

Data Analysis And Interpretation
Hypothesis Testing
Hypothesis I

Null Hypothesis (Ho):
The assessment of professionals regarding the aspects of commerce education is at a

moderate level.

Table 1: t-test for Specified Value (Average = 3) of Statements on Commerce

Education Perception of 80 Professionals

Statements on Commerce Education Standard t-
Mean p-value
Perception Deviation (SD) value
It helps to transfer human beings into <
3.90 1.07 16.776
human resources 0.001**
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Statements on Commerce Education Standard t-
Mean p-value
Perception Deviation (SD) value
Creates many opportunities for future <
4.10 1.03 21.291
growth 0.001**
<
Increases the skills and knowledge 3.99 1.14 17.472
0.001**
It contributes to industrial development <
. 3.90 1.21 14.878
and growth of India 0.001**

Note: **denotes significance at the 1% level.
Interpretation:

e The sample consists of 80 respondents who provided their perceptions on various

aspects of commerce education.

o All mean values are greater than 3, indicating that the professionals’ opinions are

positive towards commerce education in these aspects.

o t-values are very high, and the p-values are less than 0.001 for all statements,
indicating statistical significance at the 1% level. Therefore, these results strongly
suggest that professionals' perceptions of the role of commerce education in the

Indian economy differ significantly from the average (3) in a positive direction.
Hypothesis IT
Null Hypothesis (Ho):

The perception of professionals about the role of commerce education in the

development of the Indian economy is uniformly spread.

Table 2: Chi-square Test for Goodness of Fit of Equality of Level of Perception
of Professionals on the Role of Commerce Education in the Growing Indian

Economy (80 Respondents)
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Perception Chi-
Percentage
on Role of Frequency %) square p-value
(1]
Commerce Value
Education
Low 3.90 25.5
Moderate 4.10 49.0 4.180 <0.001**
High 3.99 25.5
Total 3.90 100.0

Note: **denotes significance at the 1% level.

Interpretation:

o The table reflects the distribution of perceptions regarding the role of commerce
education among 80 respondents.

e The Chi-square value is 4.180, and the p-value is less than 0.001, indicating that the
distribution of perception levels is statistically significant.

o The moderate perception level has the highest percentage (49%), while both low and
high perceptions are equally represented at 25.5% each.

e Since the p-value is less than 0.001, you can reject the null hypothesis and conclude
that professionals' perceptions on the role of commerce education in the growing

Indian economy are not equally distributed.

Findings:

o Commerce education plays a crucial role in contributing to the growth of the Indian
economy by providing opportunities in business, production, and consumption
sectors.

o Despite its importance, commerce education faces challenges with low placement
rates, primarily due to the high output of graduates in comparison to available job

opportunities.
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Suggestions:

e There is a need to enhance the infrastructure and learning resources of commerce
education to better address global challenges.

e A key suggestion is to shift the focus of commerce education beyond theoretical
knowledge. Incorporating more practical, real-world applications into the curriculum

will better equip students to face the competitive world.

Discussion: India has undergone significant economic reforms, including the Goods and Services
Tax (GST) implementation and the liberalization of foreign trade policies. These reforms have
increased the demand for professionals trained in taxation, law, finance, and economics—areas
that are core components of commerce education. Students with expertise in these subjects
contribute to smoother transitions during reforms and regulatory changes. Furthermore, commerce
education helps professionals and business owners understand and navigate complex regulations,
enabling them to comply with updated policies, thus contributing to the efficiency and
transparency of India’s economic systems. Despite its significant contributions, commerce
education faces several challenges in the Indian context. The placement rates for commerce
graduates can often be low, with many facing competition due to a large supply of graduates
relative to job opportunities. The curriculum also often remains too theoretical, without enough
practical exposure, which hampers graduates' ability to meet industry demands. To address these
challenges, institutions must focus on modernizing the curriculum to include practical training,
internships, and exposure to real-world business problems. Collaboration with industry experts
and firms can ensure that students gain relevant skills and knowledge that are directly applicable

in the workforce.

Conclusion: Commerce education plays a pivotal role in shaping the Indian economy by
equipping individuals with the skills, knowledge, and expertise required to thrive in a dynamic
and rapidly evolving business environment. As India continues its journey toward becoming a
global economic leader, commerce education has emerged as a critical factor in driving business,
trade, and overall economic growth. Based on the findings of this study, it is clear that commerce
education contributes significantly to the development of skilled professionals who play essential
roles in key sectors such as finance, marketing, accounting, and entrepreneurship. The workforce

trained in commerce helps drive businesses, enhance financial literacy, and promote industrial
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growth. Moreover, commerce graduates contribute to the country's increasing integration into the
global market and participate in driving India’s economic reforms. However, challenges remain.
The high number of commerce graduates compared to available job opportunities has led to
placement issues, particularly in specialized areas. Furthermore, there is a noticeable gap between
theoretical knowledge imparted in academic programs and the practical skills required by the
industry. To address these challenges and ensure that commerce education remains aligned with
global standards and industry requirements, it is essential for academic institutions to update
curricula, integrate practical training, and foster stronger collaborations with industry partners. In
conclusion, commerce education plays an undeniable and transformative role in India’s economic
landscape. With the right focus on modernizing curricula, improving infrastructure, and bridging
the gap between theory and practice, it has the potential to continue being a key driver of growth,

entrepreneurship, and financial inclusion in India.
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Abstract:

Artificial Intelligence (Al) is changing the radiology profession at a fast pace by accelerating
diagnostic correctness, making workflow more efficient, and aiding clinical decision-making.
Based on sophisticated machine learning algorithms and deep neural networks, Al algorithms
can evaluate large volumes of imaging data with high accuracy, frequently equalling or besting
human expert performance in particular tasks like tumour detection, fractures, and other
abnormalities. Not only does this technology aid radiologists in detecting faint pathologies that
may elude manual review but it also minimizes inter-observer variation and speeds up
diagnosis. Additionally, Al can correlate imaging data with patient history and clinical
information to generate holistic diagnostic assistance. With much-promising potential, there
are challenges that exist across data quality, algorithm explain ability, regulatory adherence,
and integration with the clinic. Continued research and cooperation between radiologists, data
scientists, and regulatory agencies are essential to effectively and safely utilize Al's abilities.
This abstract points out the developing role of Al in radiology, highlighting its ability to

significantly improve diagnostic accuracy and, in the long run, improve patient outcomes.
Keywords: Artificial Intelligence (Al), Radiology, Diagnostic Accuracy, Medical Imaging,

Deep Learning, Machine Learning, Image Analysis, Radiologist-Al Collaboration,
Healthcare Technology.
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| Introduction

Radiology is a cornerstone in contemporary healthcare, playing a central role in diagnosis,
treatment planning, and disease monitoring in almost all branches of medicine. With the
increasing amount and complexity of medical imaging information, radiologists are confronted

with mounting difficulties in sustaining diagnostic quality under the pressures of growing time

inefficiency and clinical workload. It is here that Artificial Intelligence (Al) has become a

game-changer, presenting robust tools to augment and assist radiological interpretation.

Al-specifically through breakthroughs in machine learning (ML) and deep learning (DL)-
allows computers to learn from vast datasets, recognize sophisticated patterns, and make
predictions with minimal human involvement. Such capabilities are particularly adapted to
medical imaging, where Al algorithms can be taught to find anomalies such as tumors,
fractures, hemorrhaging, and subtle disease indicators that are hard to spot using conventional

means.

The use of Al in radiological workflow has the potential to bring greatly enhanced diagnostic
performance, earlier disease detection, and more efficient workflow. Al systems have the
potential to act as a second reader, decrease observer variability, and assist in prioritizing urgent
cases for expediting intervention. But with the promise also comes some significant concerns

of data quality, transparency of the algorithm, regulatory clearance, and clinician trust.
This article examines the changing role of Al in radiology, specifically how it improves

diagnostic performance, the technologies behind these advances, existing applications, and

challenges that need to be overcome to use it in full potential in everyday clinical practice.
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1I. Literature Review:

The literature review of the use of Artificial Intelligence (Al) for enhancing diagnostic accuracy
in radiology. I have divide it under: definitions & background; evidence of improvements;

mechanisms and applications;

1. Background

e Radiology includes image modalities (X-ray, CT, MRI, ultrasound, etc.) where
diagnosis relies on pattern recognition, image quality, interpretive consistency, and
handling large amounts of data.

e Al (particularly machine learning / deep learning) has come to be used as an aid to
augment radiologists — for such tasks as lesion detection, classification, segmentation,
report generation, image enhancement / de noising, and triage.

e Most important performance measures commonly used: sensitivity, specificity,
accuracy, AUC (area under ROC curve), Dice coefficient for segmentation, inter-reader

variability, time to report, etc.

2. Evidence: How AI Improves Diagnostic Accuracy

Below are results of recent systematic reviews, meta-studies, and selected trials
demonstrating how Al supports greater accuracy:

Table 1: Review Study trial
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Domain / Modality Key Findings

A recent meta-analysis (2022-2024) of 5 clinical validation studies
(n ~929) demonstrated Al-based interventions significantly

enhanced image quality (mean difference ~0.70, 95% CI 0.43-0.96;

CT (Computed *p* <0.001), improving diagnostic clarity. This study also showed
Tomography)

improved sensitivity and high accuracy, e.g. for detecting
intracranial aneurysms, and non-inferiority of low-dose CT with Al

for liver lesion detection. ([PubMed][1])
In a systematic review of Al applications in CT, average sensitivity

Q00 e 97 A0 e

General / Multiple was ~89%, specificity ~93.3%, and indicating strong performance.
Modalities Al also contributed to minimizing image noise, positioning time,

and measuring standardization. ((MDPI][2])
The RAISE review (2015-2019) of 535 Al studies in radiology:

average external validation degrades performance by ~6% (range
Meta-Analysis & up to ~44% drop) but yet a lot of studies report expert-level or near-
Systematic Reviews | expert-level performance for tasks such as segmentation,
classification. Measures median: Dice ~0.89, AUC ~0.903,

Accuracy ~89.4%. ([PubMed][3])

A new study demonstrates a domain-specific multimodal
generative Al model for reporting chest radiographs had high
sensitivity (95.3% for pneumothorax, 92.6% for subcutaneous
Report Generation / emphysema), and readers highly rated AI reports. ([RSNA
Triage / Workflow | Publications][4]) Another pilot study ("Al-assisted vs draft
reports") decreased reporting time (= 24% decrease in time from

~573 s to ~435 s) without adding clinically significant errors.
([arXiv][5])

3. Mechanisms / Applications: How AI Enhances Accuracy

Based on the literature, these are the mechanisms/pathways through which Al enhances

diagnostic accuracy:
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1. Image enhancement / reconstruction / reduction of noise
e Al helps in enhancing image quality (improved boundaries, increased contrast) which
assists in lesion detection. E.g., low-dose CT with Al reconstruction comparable to
higher dose imaging. ([PubMed][1])
2. Lesion detection / classification / segmentation
e Al algorithms (CNNs, transformer models, U-Net etc.) can identify abnormalities (e.g.,
nodules, tumours) with high sensitivity. Segmentation aids quantification of size, shape
where manual variation may be high. ([PubMed][3])
3. Decreasing inter- and intra-reader variability
e Al ensures consistency in interpretation; decreases misreads, inter observer discord. In
certain studies, Al detected pathologies that were not identified by humans.
(IMDPI][2])
4. Speed of workflow / report generation / decision support
e Al can act as second reader, produce draft reports, triage urgent cases. Faster reporting
gives clinicians more time, potentially earlier treatment. The draft report study reduced
reporting time without compromising safety. ([arXiv][5])
5. Dose reduction and safety
e In CT, Al techniques are helping reduce radiation exposure while maintaining image

quality, thereby reducing risk and enabling safer imaging protocols. ([PubMed][1])

I11. Research Problem:

In spite of tremendous progress in medical imaging, errors in radiology diagnostics continue
to persist as a chronic problem due to several reasons including fatigue among radiologists,
heterogeneity in competence, growing workload, and complexity in interpreting large amounts
of imaging data. Artificial Intelligence (Al), and specifically deep learning algorithms, has been
identified as a potential agent for enhancing radiological practice by enhancing detection,
classification, and diagnostic consistency.

Yet, although many Al algorithms report high diagnostic performance in controlled or
retrospective settings, uncertainties remain about their performance in the real world, with
respect to generalizability and integration into clinical practice. There is limited insight into:
How Al truly affects diagnostic accuracy, sensitivity, and specificity for various imaging

modalities.
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Whether Al software is suitable for routine clinical use, or needs additional validation and
optimization.

What barriers exist in terms of interpretability, regulatory approval, and human-Al interaction?
Thus, it is necessary to critically assess the role Al plays in enhancing diagnostic accuracy in

radiology and identify the conditions under which it can be reliably and ethically used in

clinical practice.

IV.  Research Methodology:

The study pursues a mixed-methods strategy integrating systematic literature review,
comparative model assessment, and qualitative evaluation of clinical integration to
exhaustively investigate the effect of Artificial Intelligence (Al) on diagnostic accuracy in

radiology.

1. Systematic Literature Review

A systematic review of academic and clinical literature was carried out to select and evaluate

available research studies that assess Al applications in radiology.

e Bibliographic databases utilized: PubMed, IEEE Xplore, Scopus, Google Scholar

o Keywords: "Artificial Intelligence in Radiology," "Al Diagnostic Accuracy," "Deep
Learning in Medical Imaging," "Computer-Aided Diagnosis," "Radiology Al
Integration”

e Inclusion Criteria: Peer-reviewed articles published between 2016 and 2025,
describing Al-assisted diagnostic tools in radiology with performance metrics
reported (e.g., accuracy, sensitivity, specificity, AUC).

e Exclusion Criteria: Non-English language publications, conference abstracts without

full text, and studies without comparative metrics or clinical relevance.
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2. Comparative Evaluation of A1 Models

A group of representative Al models was chosen for performance assessment against

publically available datasets.

e Models Chosen: Convolutional Neural Networks (CNNs), ResNet, U-Net, DenseNet,
and ensemble models widely employed for diagnostic imaging.
e Datasets Utilized:
0 ChestX-ray14 (for pneumonia, lung nodules, etc.)
0 LUNA16 (for the detection of pulmonary nodules)
0 BraTS (for brain tumor segmentation)

0 MIMIC-CXR (for multi-label classification in chest radiographs)

. Performance Metrics:
0 Accuracy
0 Sensitivity (Recall)

0 Specificity
0 Precision
0 F1-Score

0 Area Under Curve — Receiver Operating Characteristic (AUC-ROC)

e Benchmarking: Where possible, model performance was compared against literature-

reported radiologist performance using the same datasets.

3. Clinical Integration and Implementation Review

To understand the real-world impact of Al on radiology departments, actual case studies and

pilot programs were reviewed.

Data Sources: Clinical trial reports, institutional case studies, white papers, and regulatory

filings (e.g., FDA, CE-marked Al tools).
e Assessment Criteria:

o Diagnostic accuracy improvements after Al implementation
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o Radiologist-Al collaboration (reader assist vs. independent diagnosis)
o Workflow efficiency (e.g., time to diagnosis)

o Radiologist and patient trust in Al systems

o Integration with PACS and Electronic Health Records (EHR)

o Ethical, legal, and regulatory considerations

4. Limitations and Bias Considerations

This research considered the following methodological issues:

¢ Bias in dataset composition (e.g., overrepresentation of particular demographics or
conditions)

e Opver fitting in model training due to small external validation

e Reproducibility of results across institutions

e Interpretability of Al decisions (particularly for black-box models)

Research Objectives

1. To evaluate the current state of Al applications in radiology with a focus on diagnostic

accuracy (sensitivity, specificity, AUC).

2. To evaluate the diagnostic performance of Al models versus human radiologists on

diverse imaging modalities (e.g., X-ray, CT, MRI, and ultrasound).

3. To determine the important factors affecting the diagnostic performance of Al systems

in radiology, including data quality, type of algorithm, and type of disease.

4. To examine the possibilities of Al as an aiding tool instead of a substitute for

radiologists with an emphasis on human-Al collaboration.

5. To explore limitations, challenges, and ethical issues related to the use of Al in

radiological diagnosis, such as interpretability, bias, and regulatory limitations.
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6. To suggest future directions for enhancing the reliability, usability, and integration of

Al tools in everyday radiological practice.

V. Data Collection / Materials

For the assessment of the performance of Al for enhancing diagnostic accuracy in radiology,
publicly available medical imaging datasets and open-source Al frameworks were used in this
study. The chosen datasets encompass a range of imaging modalities and pathologies to provide

generalized and inclusive results.

1. Datasets

The following datasets were chosen for selection from those available, with high quality,

clinical importance, and use in previous peer-reviewed publications:

a. ChestX-rayl4
. Source: NIH Clinical Center

. Modality: Chest X-rays
* Volume: More than 112,000 frontal-view X-ray images
* Labels: 14 thoracic diseases (pneumonia, cardiomegaly, lung nodule, etc.)
* Use Case: Multi-label classification of thoracic pathologies
b. MIMIC-CXR
* Source: Beth Israel Deaconess Medical Center and MIT
* Modality: Chest radiographs
* Volume: More than 370,000 images from 65,000 patients
* Labels: Radiology reports with NLP-tagged labels
* Use Case: Multi-disease classification, report generation, and NLP + image model
validation

c. LUNA16 (LUng Nodule Analysis 2016)
» Source: Subset of the LIDC-IDRI dataset

* Modality: Low-dose CT scans
* Fully annotated: 888 CT scans with lung nodules
* Problem: Pulmonary nodule detection and localization for lung cancer screening

d. BraTS (Brain Tumor Segmentation)
* Origin: Medical Segmentation Decathlon

« Modality: MRI (T1, T1Gd, T2, FLAIR)
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* Volume: Multi-institutional brain tumor scans
* Labels: Pixel-wise tumor segmentation (edema, enhancing tumor, necrotic core)

* Problem: Segmentation and classification of gliomas.

2. Tools and Software

a. Al Frameworks

* TensorFlow / Keras: Deep learning model development and training

* PyTorch: For model prototyping and experimentation

* MONALI: Medical Open Network for Al — dedicated to medical imaging workflows
b. Annotation and Visualization

* ITK-SNAP /3D Slicer: For visualization of image annotation and segmentation

» Matplotlib / Seaborn: For plotting performance measures and ROC curves
c. Statistical Analysis Tools

* Scikit-learn: For model performance evaluation (AUC, accuracy, sensitivity, etc.)

* Pandas / NumPy: For data preprocessing and manipulation

* Jupyter Notebooks: For reproducible experimental documentation.

3. Hardware

* GPU Environment: NVIDIA RTX 3080 / Tesla V100 (for large-scale model
training)
* Cloud Resources: Google Colab Pro+ and/or AWS EC2 instances (for scalable

computation)

Ethical Considerations:

All datasets utilized are de-identified and publicly released for research purposes, in accordance
with HIPAA and institutional review board (IRB) guidelines. No private or patient-identifiable

information was gathered.
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VI.  Data Analysis and Results:

This section reports the performance analysis of chosen Al models on several radiological
imaging tasks on standardized datasets. The outcomes are centered on assessing diagnostic
accuracy, sensitivity, specificity, and area under the ROC curve (AUC-ROC), with
comparisons being made wherever possible to expert radiologist performance as reported in

the literature.

1. Model Performance on ChestX-ray1l4 Dataset
» Task: Multi-label classification of thoracic diseases from chest X-rays
* Model Used: DenseNet-121

* Training Details: Model trained on 80% of the dataset, validated on 10%, and
tested on 10% (stratified split).

Disease Accuracy \ Sensitivity \ Specificity \ AUC-ROC
Pneumonia t85.2% \ 78.3% \ 89.6% \ 0.91
Cardiomegaly \ 88.7% \ 81.5% \ 92.1% \ 0.93

Effusion \ 86.1% \ 80.4% \ 88.5% \ 0.90

All classes avg.\ 84.3% \ 76.9% \ 88.9% \ 0.89

Insight: Al performance was comparable to or slightly better than average radiologist
benchmarks reported by Wang et al. (2017), with particular success in conditions such as

cardiomegaly and effusion.

Figure 1: Comparison of Diagnostic Accuracy, Radiologist Vs. Al
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2. Model Performance on LUNA16 Dataset

e Task: Detection of lung nodules in CT scans
e Model Used: 3D CNN with sliding-window architecture
e Preprocessing: Standardization of voxel spacing; nodule annotations thresholded at
>3mm diameter
MetricValue
Sensitivity94.5%
False Positive Rate0.25/scan
F1 Score0.91
AUC-ROC0.96

Insight: The Al model showed high sensitivity with low false-positive rate, validating its

application as a triage tool in lung cancer screening programs.

3. Model Performance on BraTS Dataset

* Task: Brain tumor segmentation (gliomas) on MRI

* Model Used: U-Net (3D variant)

 Segmentation Classes: Enhancing tumor, necrotic core, peritumoral edema
RegionDice Score

Whole tumor0.91

Tumor core0.88

Enhancing tumor0.85

Insight: The high Dice similarity scores obtained by the AI system mean accurate
segmentation that corresponds to expert radiologist markings. This is highly important for

radiotherapy and targeting for surgery.

4. Cross-Dataset Generalization and Limitations
On testing across datasets (e.g., training on MIMIC-CXR and testing on ChestX-ray14),
there was an 8—12% drop in accuracy and AUC. This emphasizes the need for:
e Data harmonization

e Varying training datasets

e External validation before deployment
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5. Summary of Findings

e Al models performed as well as or better than radiologists for various imaging tasks.

e Sensitivity was repeatedly high across modalities, validating the role of Al in earlier
disease detection.

e Al minimized inter-observer variability and highlighted subtle abnormalities
frequently not seen by human interpreters.

e Performance declined when applied to unseen datasets, highlighting the necessity for

external validation.

VII. Discussion:

The findings of this research illustrate the strong capability of Artificial Intelligence (Al) to
improve diagnostic performance in numerous radiological imaging modalities. Al algorithms,
especially deep learning models like convolutional neural networks (CNNs) and U-Nets, were
always characterized by high sensitivity and specificity in diagnosing serious pathologies such
as thoracic conditions, pulmonary nodules, and brain tumors. These observations are consistent
with an increasing volume of evidence substantiating Al as a good adjunct to human
radiologists.

One such benefit emphasized is that Al helps minimize inter-observer variability, a long-
standing problem in radiology where diagnostic findings depend on the observer's experience.
By yielding reproducible and consistent interpretations, Al can assist less experienced
physicians and enhance overall diagnostic confidence. For instance, the high Dice scores on
brain tumor segmentation demonstrate the accuracy that Al can provide in defining tumor
margins, essential for treatment planning.

Moreover, Al’s high sensitivity in early detection tasks, such as lung nodule identification on
CT scans, is particularly promising for screening programs. Early detection directly correlates
with improved patient outcomes, suggesting Al-assisted workflows may contribute to lowering
morbidity and mortality rates for diseases like lung cancer.

Even so, the research also points to significant limitations. Decrements in performance
observed when models were evaluated on independent datasets suggest that Al systems are still
vulnerable to imaging protocol variation, patient diversity, and scanner type. This "domain
shift" hinders the generalizability of Al models and emphasizes the need for heterogeneous,

representative training datasets and stringent external validation prior to clinical release.

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

4 Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,

Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060




[P PADMASHREE

INSTITUTE OF MANAGEMENT
& SCIENCES

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

Furthermore, the "black-box" function of most deep learning models is a concern in terms of
interpretability and trust by clinicians. Although Al can raise suspicions regarding unusual

findings, transparent reasoning might be constrained, limiting acceptance and dependency on

such tools. A push toward explainable Al and interfaces user-friendly to clinicians will be
essential to close this gap.

The integration of Al into clinical workflows also calls for solving practical issues like
interoperability with other Picture Archiving and Communication Systems (PACS), handling
false positives to prevent alert fatigue, and regulatory compliance. Ethical issues like patient
privacy and bias reduction in algorithms must continue to be the focal points during the
development and deployment of Al

In conclusion, although AI has been found to possess good ability to enhance diagnostic
accuracy in radiology, its optimal role should be considered as an augmentative rather than
substitute technology for radiologists. Future studies need to concentrate on building robust,
explainable models validated across various clinical settings, and longitudinal studies that

measure the practical impact of Al on patient outcomes.

VIII. Conclusion:

Artificial Intelligence has shown great promise to improve diagnostic quality in radiology by
aiding detection and characterization of a broad array of pathologies across various imaging
modalities. Al algorithms consistently maintain performance levels equivalent to expert
radiologists with the potential for early detection improvement, minimized diagnostic
variability, and streamlined clinical workflows.

However, issues pertaining to generalizability, interpretability, clinical integration, and ethics
are still major obstacles to adoption. Overcoming these through ongoing research, strict
validation, and close interaction between Al developers and clinicians is paramount.

Finally, AI ought to be seen as a mighty tool assisting radiologists, complementing their skills
instead of taking their place, with a common aim of enhancing patient outcome and accelerating

precision medicine in medicine.
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IX. Limitations of the Study:

Although this study offers insightful conclusions regarding the contribution of Al to enhancing

radiology diagnostic accuracy, there are some limitations to be noted:

1. Dataset Bias and Diversity
Most of the Al models assessed were trained and tested on publicly accessible datasets
that do not entirely reflect the diversity of patient populations, imaging protocols, and
scanner types present in actual clinical practice. This is a limitation to the generalizability
of findings.

2. Retrospective Nature of Analysis
The work was largely based on retrospective information and literature, which might not

truly represent prospective clinical performance. Patient heterogeneity, image quality, and
workflow integration difficulties in real-world settings might affect the effectiveness of
Al differently.

3. Limited External Validation
While a few models were validated externally using databases, full cross-institutional
validation is limited. Without large-scale external testing, it cannot be assured how robust
Al algorithms would be in varied clinical environments.

4. Interpretability of AI Models
The black-box environment of most deep learning models inhibits knowing the reasoning
supporting Al decisions, hence possibly constraining clinician trust and acceptance.
Explainability methods were not thoroughly investigated in this study.

5. Clinical Workflow Integration
This study also briefly considered clinical integration of Al but did not comprehensively
assess user experience, interactions between radiologists and Al, or workflow efficiency
impacts in clinical settings.

6. Regulatory and Ethical Considerations
Regulatory approval issues, data protection concerns, and ethical considerations were
recognized but not explored in detail, which are of utmost importance for real-world
applications.
Overcoming these gaps in subsequent studies will be imperative to achieve the maximum

potential of Al-supported radiology and provide safe and effective clinical deployment.
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X. Future Work / Recommendations:

Against the backdrop of this study's findings and limitations, there are some critical areas that
need further study and development to maximize the potential of Al in radiology:

1. Increasing Data Diversity and Quality
Future studies must give high priority to collecting and curating large, diverse, and

multi-institutional data that more comprehensively reflect diverse patient groups,
imaging machines, and clinical presentations. This will enhance model
generalizability and minimize biases.

2. Prospective Clinical Trials and Real-World Validation
To accurately assess Al’s impact, prospective studies and randomized controlled trials
in clinical settings are needed. These will provide insights into AI’s performance in
routine practice, including its influence on diagnostic decisions and patient outcomes

3. Improving Model Interpretability and Explainability Developing explainable Al
frameworks will help build clinician trust by providing transparent, understandable reasoning
behind Al-generated findings. Research into human-cantered Al design and interactive tools can
facilitate effective radiologist-Al collaboration.

4. Seamless Integration with Clinical Workflows
Efforts should aim at seamless integration of Al tools with current hospital
information systems (EHRs, PACS) and radiology workflows. User experience
studies are necessary to enable optimal usability and adoption of Al technologies.

5. Mitigating Ethical, Legal, and Regulatory Challenges
Future activities need to consider ethical implications, such as data privacy, informed
consent, and fairness in algorithms. Coordination with regulatory agencies will
facilitate the establishment of firm guidelines and standards to make Al deployment
safe and equitable.

6. Continuous Learning and Model Updating
Having mechanisms for Al systems to learn from new data and evolve over time can
help sustain and enhance diagnostic accuracy as clinical practice and patient
populations change.

7. Multimodal and Multidisciplinary Approaches

Investigating Al models that integrate imaging data with clinical, genomic, and
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laboratory information may improve diagnostic accuracy and personalized medicine

in radiology.
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Abstract

The Senior Citizens Savings Scheme (SCSS) is a government-backed initiative aimed at
providing financial security and stable income to India's senior citizens. This research
paper explores the key features, benefits, eligibility criteria, and satisfaction levels among
investors. Based on both primary and secondary data, the study analyses the scheme’s
impact on post-retirement financial planning, its comparative advantages, and areas for
improvement. With its combination of fixed returns, tax benefits, and government

assurance, SCSS emerges as one of the most reliable investment options for retirees.

Keywords: Senior Citizens Savings Scheme, Financial Security, Retirement

Planning, Government Schemes

1. Introduction

India is going through a major demographic shift, with the number of senior citizens
increasing every year. As per the Ministry of Statistics and Programme Implementation
(MoSPI, 2021), the population aged 60 years and above is expected to reach around 194
million by 2031, which is almost 14% of the total population. This steady rise in the
elderly population highlights the growing need for financial security and dependable
income after retirement. With longer life expectancy and changing family structures,
many senior citizens today can no longer rely entirely on their children or pensions for
financial support. This makes it important to have structured savings options that are safe,

offer regular returns, and help maintain independence during old age.
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The Senior Citizens Savings Scheme (SCSS), introduced by the Government of India in
2004, is one such initiative that directly addresses these needs. It offers a fixed and
attractive interest rate (currently around 8.2% per annum), with interest paid every
quarter. The scheme is open to individuals aged 60 years and above, and under certain
conditions, to those who have opted for voluntary retirement or are retired defence
personnel above 50 years. What makes SCSS stand out is its combination of safety,
regular income, and tax benefits, which appeals to retirees looking for both stability and
steady earnings. Being a government-backed scheme, it also gives investors a sense of
security that their savings are well protected. Compared with other popular investment
options such as the Public Provident Fund (PPF) or the National Savings Certificate
(NSC), SCSS is more suited for post-retirement needs because of its higher interest rate
and shorter maturity period. The tax benefits under Section 80C of the Income Tax Act,
1961, further enhance its attractiveness. Moreover, it is easily accessible through post
offices and nationalized banks across the country, making it convenient even for those

living in smaller towns.
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The SCSS also fits into the government’s broader agenda of promoting financial
inclusion and social welfare for the elderly. Other schemes such as the Pradhan Mantri
Vaya Vandana Yojana (PMVVY), Atal Pension Yojana (APY), and Karnataka’s Sandhya
Suraksha Yojana work in similar directions, each focusing on different aspects like
pension income, healthcare, and social support. Together, they create a framework aimed

at improving the quality of life and financial well-being of senior citizens in India.

This paper aims to study the features, performance, and satisfaction levels of investors in
the Senior Citizens Savings Scheme. Using both primary and secondary data, it examines
how effectively the scheme supports financial independence after retirement. The
research also identifies challenges faced by investors and suggests ways to make the
scheme more accessible and user-friendly. Ultimately, the study highlights how the SCSS
continues to serve as a dependable and trusted option for India’s growing elderly

population.

2. Review of Literature

Financial planning for senior citizens has been a widely studied area, especially in the
context of developing economies like India, where formal pension systems are limited
and post-retirement income security depends largely on personal savings. Researchers
and policymakers have emphasized the need for low-risk, government-backed investment

avenues that offer stable and periodic returns to ensure financial independence in old age.

e Sharma (2018) explored the investment behavior of elderly individuals and found
that risk aversion increases significantly after the age of 60, leading to a
preference for fixed-income instruments. The study concluded that schemes such
as the Senior Citizens Savings Scheme (SCSS) and Post Office Monthly Income
Scheme (POMIS) align well with the financial goals of this demographic,

primarily due to their guaranteed returns and sovereign backing.

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

v Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,
Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060




=7

2 | INSTITUTE OF MANAGEMENT

& SCIENCES

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

'@ PADMASHREE

e Kumar and Mehta (2021) conducted a comparative analysis of government-
sponsored savings schemes and identified SCSS as a superior instrument
compared to the Public Provident Fund (PPF) and National Savings Certificate
(NSC). Their findings revealed that SCSS provides a higher fixed interest rate
along with a quarterly pay-out structure, which helps retirees manage routine
expenses without encashing their principal investment. The study emphasized that
the liquidity and income regularity offered by SCSS make it one of the most
efficient post-retirement products available in India.

e According to the Reserve Bank of India’s (2020) Report on Household Finance,
the elderly population demonstrates a strong preference for fixed-return and
government-backed products. The report attributes this trend to psychological
factors such as trust, predictability, and aversion to market volatility. This pattern
further validates the appeal of SCSS, as it satisfies both financial and emotional
security needs of senior investors.

e The Economic Times (2023) highlighted that SCSS witnessed a notable surge in
new account openings after the government increased the interest rate to 8.2% per
annum. The article also observed that post-pandemic financial uncertainty
encouraged retirees to shift from bank fixed deposits to government-sponsored
schemes offering better yields and sovereign protection. This market behavior
underlines SCSS’s relevance as a safe haven investment for post-retirement
stability.

e Ministry of Finance (2024) reaffirmed through its official guidelines that SCSS
serves as a critical component of India’s broader retirement ecosystem. The
scheme’s design — combining capital protection, periodic income, and tax
benefits under Section 80C — reflects a deliberate policy effort to safeguard the
interests of an expanding elderly population projected to exceed 194 million by

2031 (MoSPI, 2021).
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All these research contributions and institutional reports indicate that SCSS is not merely
a savings scheme but a comprehensive financial instrument ensuring economic self-
reliance, stability, and social dignity for senior citizens. Its continued enhancement and
digital accessibility are essential for maximizing its impact in the evolving financial

landscape.

3. Methodology
The study follows a descriptive and analytical design, combining survey-based primary

data with secondary data from official and academic sources.
Sources of Data Collection

Primary Data: A structured questionnaire was distributed to 50 senior citizens (aged 60+)

across urban and semi-urban areas.

Secondary Data: It is collected from Ministry of Finance, RBI publications, and credible
financial media sources. Convenience sampling was used for data collection, and

percentage analysis with graphical representation was applied.

Objectives

e To understand the key features and operational framework of the Senior Citizens
Savings Scheme (SCSS) as a post-retirement investment option in India.

e To analyze the level of awareness and participation of senior citizens in the SCSS
across urban and semi-urban areas.

e To evaluate the satisfaction level of investors with respect to the interest rate,
payment frequency, accessibility, and service quality of the scheme.

e To compare SCSS with other government-backed savings and pension schemes
such as PPF, NSC, and PMVVY in terms of returns, risk, and ease of investment.

e To suggest measures for improving the effectiveness, accessibility, and digital

integration of SCSS to better serve the financial needs of senior citizens.
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4. Analysis and Interpretation

The analysis of responses collected from 50 senior citizens provides valuable insights
into how the Senior Citizens Savings Scheme (SCSS) functions in practice and how well
it meets the financial expectations of retirees. The findings are presented and discussed
under various parameters such as demographic profile, investment patterns, satisfaction

levels, and comparative preferences.
Demographic Profile of Respondents

Out of the 50 respondents, 60% were male and 40% were female, indicating a slightly
higher participation of men in the scheme. The majority of respondents belonged to the
60—70 years age group, reflecting the early stage of retirement when individuals are more
actively managing their financial resources. Most of them were either former government
employees or retired professionals from the private sector, which suggests that the
awareness and adoption of SCSS are higher among individuals with formal employment

backgrounds and financial literacy.
Investment Patterns and Motivations

Investment trends show that 50% of respondents invested the maximum permissible limit
of %30 lakh, while 30% invested between Z10-20 lakh, and 20% invested less than 10
lakh. This distribution indicates a strong level of confidence in the scheme’s safety and

return potential.
The key motivations for investing in SCSS were:

e Attractive interest rate (70%) — Respondents were particularly drawn to the 8.2%

fixed annual return, which is significantly higher than most bank fixed deposits.

e Trust in government-backed security (65%) — The sovereign guarantee provides

assurance of capital protection.
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e Tax benefits (40%) — Many investors cited Section 80C deductions as an added
advantage.
e Regular quarterly income (30%) — The quarterly interest payout was appreciated

as a reliable income source to meet routine expenses.

These results indicate that financial stability and reliability are the top priorities for senior

investors, and SCSS effectively addresses these needs.
Satisfaction Levels

A high degree of satisfaction was observed among the respondents. About 80% reported
being highly satisfied, 15% moderately satisfied, and only 5% expressed dissatisfaction.
Those who were dissatisfied mentioned issues such as lengthy paperwork, delays in

account updates, and limited online service options.

Respondents who were highly satisfied emphasized the timely interest payments, clarity
of terms, and ease of operation through post offices and banks. The findings suggest that
while SCSS performs exceptionally well in terms of reliability and return, improvements

in digital accessibility and customer service could further enhance investor experience.
Challenges and Concerns
Despite the overall positive feedback, some practical challenges were noted:

e 30% of respondents mentioned the lack of online account management facilities.
Many elderly investors rely on their family members to handle digital
transactions, which highlights a need for simplified digital interfaces or assisted
service options.

e 10% experienced delays in interest crediting, especially when accounts were
maintained through local post offices.

e A few respondents faced difficulties in premature withdrawals, citing procedural

delays and penalty deductions.
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These issues, though not widespread, reflect the importance of administrative

efficiency and digital modernization in ensuring continued investor satisfaction.
Comparative Preferences

Comparison of SCSS with other investment options such as Fixed Deposits (FDs),
National Savings Certificate (NSC), and Public Provident Fund (PPF), a clear preference
emerged. Around 65% of respondents ranked SCSS as their first choice for post-
retirement income. The reasons included better returns, quarterly payouts, and the
assurance of safety. In contrast, FDs were seen as less attractive due to lower interest
rates and shorter tenures, while schemes like PPF were considered more suitable for long-

term savings rather than regular income generation.

5. Recommendations and Suggestions

Based on the findings and feedback received from respondents, several measures can be
suggested to enhance the effectiveness and accessibility of the Senior Citizens Savings
Scheme (SCSS). Although the scheme is widely appreciated for its reliability, interest
rate, and safety, there remain opportunities for improvement in service delivery,

awareness, and digital convenience.
e Enhance Digital Accessibility and Online Services

One of the key limitations observed in the study is the lack of online account
management facilities. The government and post offices should introduce user-friendly
digital platforms that allow senior citizens to open, renew, and monitor their SCSS
accounts online. Assisted digital services at post offices and banks would further help

senior citizens who are not comfortable using technology independently.

e Simplify Procedural Requirements
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Several respondents mentioned difficulties in documentation and premature withdrawal
processes. Simplifying these procedures through a single-window service system,
standardized forms, and clear online instructions can reduce delays and improve customer

satisfaction.
e Regular Awareness and Financial Literacy Programs

Many retirees, especially in semi-urban and rural areas, remain unaware of the benefits
and procedures of SCSS. The Ministry of Finance, along with financial institutions,
should organize regular awareness programs and financial literacy campaigns to educate

senior citizens about the advantages, eligibility, and tax implications of the scheme.
e Timely Interest Crediting and Efficient Grievance Redressal

Delays in quarterly interest crediting were reported by a small portion of respondents.
Implementing a real-time monitoring system to track transactions and establishing a
dedicated senior citizen grievance redressal cell at post offices and banks would help in

resolving issues promptly and efficiently.
e Increase the Maximum Investment Limit and Interest Rate Review

Considering inflation and rising cost of living, the current investment limit of 330 lakh
may not be sufficient for many retirees. Periodic reviews to revise this limit, along with
adjustments in the interest rate to stay competitive with other financial products, will

make the scheme more beneficial and attractive.
e Integration with Other Retirement and Pension Schemes

SCSS can be integrated with other welfare schemes such as the Pradhan Mantri Vaya
Vandana Yojana (PMVVY) or Atal Pension Yojana (APY) to provide a more
comprehensive retirement solution. This would ensure continuity of income and reduce

dependency on multiple administrative systems.
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e Encourage Private and Cooperative Banks to Participate

At present, SCSS accounts are largely managed through post offices and nationalized
banks. Extending this facility to selected private and cooperative banks with strong
customer service records could improve convenience and reduce congestion in

government-run institutions.

6. Conclusion

The Senior Citizens Savings Scheme (SCSS) plays a critical role in ensuring financial
stability for retirees. The study confirms high satisfaction levels due to its fixed returns
and government assurance. However, digitization and simplification of withdrawal
procedures remain areas of improvement. As India’s aging population grows, SCSS will

continue to be a cornerstone of retirement planning and senior citizen welfare.
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Abstract

Financial inclusion has improved significantly with account ownership in formal financial institutions
increasing from 51% in 2011 to 76% in 2021, yet 1.7 billion adults remain unbanked globally. This
survey-based study examines the transformative role of financial technology (fintech) in enhancing
financial inclusion through digital banking platforms. Through comprehensive literature review and
quantitative analysis of 243 peer-reviewed publications and 87 empirical studies, we investigate how
fintech innovations are democratizing access to financial services. Our findings indicate that fintech-
driven digital banking has reduced transaction costs from X350 to %6.50 per transaction while expanding
reach to rural populations. Case studies reveal M-Pesa reached 66.2 million customers processing 33.52
lakh crore annually, while India's UPI processed 131 billion transactions worth 2200 lakh crore in FY
2024. However, challenges persist including cybersecurity concerns affecting 23% of users, digital
literacy gaps, and infrastructure constraints. This paper provides quantitative evidence of fintech's
measurable impact on financial inclusion with implications for policymakers and financial institutions.

Key Words—Financial inclusion, fintech, digital banking, mobile banking, UPI, digital payments,
financial technology, quantitative analysis

I. INTRODUCTION
A. Background and Context

Financial inclusion represents access to useful and affordable financial products and services for all
individuals and businesses. Despite significant progress, approximately 1.7 billion adults worldwide
remained unbanked as of 2024, with the majority residing in developing countries. These individuals
lack access to basic financial services including savings accounts (utilized by only 42% in developing
economies), credit facilities (accessed by 29% globally), and insurance products (covering just 18% in
low-income countries).

Traditional banking infrastructure has historically failed to reach underserved populations due to
quantifiable barriers. Branch-based banking requires 32.06 crore to ¥4.12 crore initial investment per
branch, with annual operating costs of X1.24 crore to 32.47 crore. In sub-Saharan Africa, there are only
3.7 bank branches per 100,000 adults compared to 28.3 in high-income countries. Traditional banks
impose average minimum balances of 38,240 to 341,200, exceeding monthly income for 47% of the
unbanked population.
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The emergence of fintech has fundamentally disrupted this paradigm. By 2024, the global fintech
market was valued at $340.10 billion (approximately X28.05 lakh crore). Mobile phone penetration has
reached 67% globally with 5.3 billion unique mobile subscribers, creating infrastructure for digital
financial services at unprecedented scale.

B. Research Objectives

This survey-based study aims to: (1) Quantify the current state of financial inclusion globally using data
from 147 countries; (2) Analyze the measurable role of fintech innovations through 87 empirical
studies; (3) Evaluate the effectiveness of digital banking models using transaction data from 23 cases

studies; (4) Identify technological, regulatory, and socioeconomic factors across 52 jurisdictions; and
(5) Provide evidence-based recommendations for stakeholders.

C. Research Methodology

This study employs comprehensive survey-based research methodology including systematic review of
243 peer-reviewed publications (2018-2025), analysis of 87 empirical studies with quantitative data,
examination of 156 industry reports from 34 countries, and review of 52 regulatory frameworks.
Quantitative data sources include World Bank Global Findex Database (2021, 2024), IMF Financial
Access Survey (2018-2024), GSMA Mobile Money Statistics, and national payment system data from
23 countries.

II. QUANTITATIVE LANDSCAPE OF FINANCIAL EXCLUSION
A. Global Distribution of Financial Exclusion
Regional Distribution of Unbanked Population (2024):

e South Asia: 385 million unbanked (22.6% of total)

e Sub-Saharan Africa: 502 million unbanked (29.5% of total)

o East Asia & Pacific: 437 million unbanked (25.7% of total)

e Latin America & Caribbean: 189 million unbanked (11.1% of total)

e Middle East & North Africa: 148 million unbanked (8.7% of total)

Gender Gap in Financial Access: Globally, 78% of men have accounts versus 74% of women,
representing a 4% point gap. In developing economies, this gap widens to 6 percentage points (74%
men vs. 68% women). In South Asia, the gender gap reaches 11 percentage points. Mobile money
accounts show smaller gender gap at 3 percentage points globally.

Income-Based Exclusion: The poorest 40% of households show 67% account ownership compared to
83% for the richest 60%, representing a persistent 16 percentage point wealth gap despite fintech
growth. Approximately 798 million people living on less than X165 per day remain unbanked.
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B. Quantified Barriers to Financial Inclusion

Infrastructure Deficiencies:

Cost Structure Analysis:

Traditional branch banking requires 32.06 crore to %4.12 crore for setup with annual operating costs of
%1.24 crore to 32.47 crore. Staff costs consume 62% of operating expenses, technology 18%, and
physical infrastructure 15%. The minimum viable customer base is 3,000-5,000 accounts with break-
even timeline of 3-7 years.

In contrast, digital banking platforms require %4.12 crore to 316.48 crore one-time development costs
with annual operating costs of only 660 to 1,236 per customer. Customer acquisition cost is 32,060

to 3,296 with break-even timeline of 2-4 years. Transaction processing costs demonstrate dramatic
efficiency: X350 for branch transactions versus 36.50 for digital transactions—a 98% cost reduction.

Documentation Barriers:

Traditional credit scoring costs 32,060 to 3,708 per applicant with rejection rates of 73% for thin-file
applicants. Alternative data scoring reduces costs to X165 to X660 per applicant while improving
approval rates from 43% to 67%. Globally, 1.1 billion people lack official identification, with 500
million in Sub-Saharan Africa alone, preventing formal financial access.

II1. FINTECH INNOVATIONS: QUANTITATIVE ANALYSIS
A. Mobile Banking and Mobile Money Services

Global Mobile Money Statistics (2024): The mobile money ecosystem has grown to 1.74 billion
registered accounts globally, with 626 million active accounts representing 36% activity rate. There are
342 live mobile money services operating across 98 countries with 8.9 million active agents worldwide.

Annual transaction volume reached 121.7 billion transactions worth 3103.88 lakh crore ($1.26 trillion).
Transaction types distribute as follows: person-to-person transfers (58% of volume, 34% of value), bill
payments (23% of volume, 18% of value), merchant payments (12% of volume, 28% of value), and
cash-in/cash-out (7% of volume, 20% of value).

Regional Performance:

Sub-Saharan Africa leads with 621 million registered accounts (36% of global total) and 184 million
active accounts (29.6% activity rate). The region processed 52.3 billion transactions annually worth
%37.59 lakh crore. Active users conduct average 23.7 transactions per month.

South Asia has 485 million registered accounts with 176 million active accounts (36.3% activity rate),
processing 38.4 billion transactions worth X32.81 lakh crore annually. Average transactions per active
user reach 18.2 per month.
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Transaction Economics:

Cost per transaction varies dramatically by channel: traditional branch (2350), ATM (X70), call center
(X289), internet banking (314.84), mobile banking (26.50), and USSD-based mobile money (X2.47).
Transaction speed also varies: traditional branch transfers require 24-72 hours while mobile money
domestic transfers complete in under 60 seconds.

B. India's Digital Revolution: UPI Performance
JAM Trinity Impact:

India's Jan Dhan Yojana opened 515 million accounts between 2014-2024, with 483 million currently
active (93.8% activity rate). Total deposits reached 32.09 lakh crore with average balance per account
0f34,329. Women account for 55.6% of total account holders.

Aadhaar enrolled 1.38 billion people (99.9% of adult population) and conducted 54.7 billion biometric
authentications in 2024. The cost per authentication is merely 20.30 with 97.8% success rate and
average authentication time of 3.2 seconds.

Unified Payments Interface (UPI) Metrics:

UPI demonstrated explosive growth from 17 million transactions worth %70 billion in 2016-17 (launch
year) to 131 billion transactions worth X200 lakh crore in FY 2023-24. October 2024 alone processed
16.6 billion transactions, equating to approximately 535 million daily transactions.

The cost per UPI transaction is 20.15 compared to 3350 for branch transactions—a 99.96% cost
reduction. Merchant discount rate is 0% for transactions up to 22,000, while customer fees remain zero.
Transaction failure rate stands at 2.3% with average transaction value of ¥1,525.

Rural Penetration:

UPI enabled 340 million users in rural areas, representing 68% rural penetration. Small merchants using
UPI reached 12.8 million with average monthly transaction value of 87,000 per merchant. Person-to-
merchant transactions grew from 18% of total volume in 2020 to 43% in 2024.

C. Alternative Credit Scoring Performance
Coverage Expansion:

Traditional credit bureau coverage reaches only 43% of adults in developing economies. Alternative
data models extend coverage to 67% of adults, reaching an additional 840 million people. Credit
approval rates improved from 43% to 67%, representing a 24% point improvement.

Model Performance Comparison:

Psychometric testing requires 15-20 minutes application time with 68-72% default prediction accuracy
and costs %41 to 399 per assessment. Mobile data analytics analyzes over 10,000 data points in under 5
seconds with 71-76% accuracy and costs only 36.50 to ¥12.36 per assessment.
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Machine learning models achieve 74-82% default prediction accuracy while requiring training data of
over 100,000 loan histories. These models analyze 300-5,000 variables and show incremental accuracy
improvement of 3-6 percentage points annually.

Digital Microlending Statistics:

Global alternative lending volume reached ¥18.39 lakh crore in 2024 across 1,247 active platforms.
Average loan size is 370,040 with average loan term of 6.2 months and average interest rate of 24%
APR. Default rate stands at 8.3% compared to 5.2% for traditional unsecured loans.

Platforms processed 487 million applications in 2024 with 64% approval rate. Average approval time
is 4.3 minutes (versus 14 days traditional) with disbursement time of 12 minutes average. Repeat
borrower rate reaches 73%.

D. Digital Wallets and Payment Systems
Global Digital Wallet Statistics (2024):

Digital wallet users reached 4.8 billion globally with transaction volume of X1,038.96 lakh crore ($12.6
trillion), representing 23.4% year-over-year growth. Digital wallets captured 49% of all e-commerce
transactions and 37% of point-of-sale transactions.

China's Digital Payment Ecosystem:

Alipay and WeChat Pay combined serve 1.3 billion users processing 33,398.88 lakh crore annually.
Merchant acceptance reaches 87% of Chinese retailers with average 3.8 daily transactions per user.
Rural penetration stands at 72% of rural adults.

Cost Efficiency Metrics:

QR code deployment costs R0 per merchant compared to 324,720 to 398,880 for POS terminals.
Transaction costs for merchants range from 0-1.8% compared to 2.5-3.5% for card transactions.
Customer acquisition costs 399 per user while merchant activation costs 1,236 to 32,060.

IV. CHALLENGES AND LIMITATIONS

A. Digital Divide and Technology Access

Despite falling costs, smartphones remain inaccessible to many target populations. Average smartphone
price in developing markets is 312,360 to 316,480, representing 45-60% of monthly income for the
bottom 40% of earners. Feature phones cost 31,648 to 33,296, representing 6-12% of monthly income.

Data costs create additional barriers. Average cost per GB is 2206 in high-income countries versus X618
in low-income countries. For low-income users, 2GB data represents 8.5% of monthly income
compared to 0.8% in high-income countries. Research shows 10% reduction in data costs increases
mobile internet usage by 6.8%.

SHODHA DHAARA (A Multidisciplinary Journal from PIMS)

9  Padmashree Institute of Management and Sciences (PIMS) No.149, Padmashree Campus,
Kommaghatta, Sulikere Post, Kengeri, Bangalore — 560 060




9

€O W
» PADMASHREE P
7= | INSTITUTE OF MANAGEMENT ¢ bl

& SCIENCES

AUTONOMOUS INSTITUTION (BANGALORE UNIVERSITY)

Digital literacy poses significant challenges with only 57% of population globally having basic digital
skills. In developing economies, this drops to 43%, while age 55+ populations show only 28% digital
literacy and rural areas 38%. Digital literacy programs increase digital financial service adoption by
31%.

B. Cybersecurity and Fraud Risks

Cybersecurity concerns affect 23% of digital banking users globally. Account takeover through SIM
swap fraud and stolen credentials enables unauthorized access. Phishing and social engineering attacks
particularly target unsophisticated users. Traditional fraud detection systems show 4.8% false positive
rates compared to 1.2% for Al-powered systems.

Al-enabled fraud detection demonstrates 95.3% accuracy with 0.3-second detection time per
transaction. Annual fraud prevented across surveyed institutions totaled X2.31 lakh crore with 67% cost
savings versus traditional methods. Fraud losses per user reduced from 33,872 to 3684 annually through
Al implementation.

C. Regulatory and Sustainability Challenges

Regulatory uncertainty creates investment hesitation as rapid technological change outpaces regulatory
adaptation. Fintech companies often operate across traditional regulatory boundaries, complicating
supervision. Applying traditional banking regulations to fintech operators imposes disproportionate
compliance costs.

Business model sustainability remains challenging. Serving low-income customers profitably is
difficult despite the advantages of digital delivery cost. Many fintech inclusion initiatives depend on
venture capital funding or cross-subsidization. Low-income customers generate limited revenue per
account, requiring massive scale for profitability.

V. RECOMMENDATIONS AND FUTURE DIRECTIONS
A. Policy and Regulatory Framework

Regulators should adopt risk-based, proportionate frameworks enabling innovation while protecting
consumers. Tiered licensing regimes allowing different requirements based on service scope encourage
specialized fintech players. Regulatory sandboxes provide controlled testing environments accelerating
appropriate regulation development.

Interoperability mandates requiring compatibility between payment systems, digital identity platforms,
and banking infrastructure maximize network effects. Clear data governance frameworks addressing
ownership, consent, portability, and usage protection prove essential. Government investment in
foundational digital infrastructure provides public goods enabling private sector innovation.
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B. Technology Development Priorities

Technology developers should prioritize inclusive design ensuring accessibility for users with limited
literacy or disabilities. Voice-based interfaces, vernacular language support, and simplified user flows
prove critical. Solutions enabling offline functionality extend reach to areas with intermittent
connectivity.

Continued development of affordable, accurate biometric systems expands access for undocumented
populations. Biometric authentication reduced account opening time by 87% from 45 minutes to 6
minutes while reducing ID-related application rejections from 34% to 7%. Previously undocumented
individuals served reached 284 million with 73% cost reduction per identity verification.

C. Digital Literacy and Infrastructure Investment

Structured financial and digital literacy initiatives should target priority segments including women,
elderly populations, and rural communities. Incorporating financial and digital literacy into formal
education creates foundation for future generations. Research shows financial literacy programs
improve account usage by 31% among participants.

Continued investment in mobile network expansion and affordable data plans proves essential. Rural
connectivity initiatives should coordinate with electrification programs ensuring device viability.
Supporting viable agent networks through training, liquidity management tools, and commission
optimization enables critical cash-in/cash-out functionality.
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VI. CONCLUSION

This survey-based study examining 243 peer-reviewed publications and 87 empirical studies
demonstrates fintech's transformative role in advancing financial inclusion through digital banking.
Evidence shows fintech technologies have significantly expanded financial access for underserved
populations through dramatic cost reduction and expanded reach.

Key findings include: (1) Technology has fundamentally reduced service delivery costs from X350 to
%6.50 per transaction, making previously uneconomical customer segments viable; (2) Successful
initiatives like M-Pesa (66.2 million customers, ¥3.52 lakh crore annually) and UPI (131 billion
transactions, 3200 lakh crore) demonstrate scale potential; (3) Critical success factors require
convergence of supportive regulation, digital identity infrastructure, connectivity, financial literacy, and
appropriate business models; (4) Persistent challenges include digital divides affecting device access
(smartphones cost 45-60% of monthly income for bottom 40%), cybersecurity vulnerabilities (affecting
23% of users), and sustainability concerns.

Mobile money reached 626 million active users globally processing 121.7 billion transactions worth
%103.88 lakh crore. Alternative credit scoring extended coverage from 43% to 67% of adults in
developing economies, serving an additional 840 million people. Digital wallets grew to 4.8 billion
users processing X1,038.96 lakh crore annually.

However, 1.7 billion adults remain unbanked, with 1.1 billion lacking official identification. Gender
gaps persist at 4-11 percentage points depending on region. The poorest 40% show 16 percentage point
lower account ownership than richest 60%. Infrastructure constraints include limited electricity access
(48% in Sub-Saharan Africa) and low bank branch density (3.2 per 100,000 adults in low-income
countries).

Future success requires continued innovation balanced with consumer protection, proportionate
regulation encouraging experimentation while managing risks, sustained investment in enabling
infrastructure, and recognition that financial inclusion represents means toward broader developmental
goals. Achieving universal financial inclusion demands coordinated efforts from governments,
regulators, financial institutions, technology companies, and civil society organizations working toward
economically sustainable models serving the world's most vulnerable populations.
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