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FOREWORD

“The future belongs to those who understand that technology without
sustainability is progress without purpose.”

We stand at a defining moment where digital transformation is not
just an opportunity—it is our responsibility to future generations. “Digital
Transformation for Sustainable Tomorrow” represents our collective
commitment to harnessing innovation for the greater good.

This remarkable collection of thirty two papers demonstrates how artificial
intelligence and digital technologies can create meaningful change that touches
every aspect of human life. What strikes me most profoundly is its emphasis
on inclusion and equity. The research shows us that digital transformation
is about empowering women entrepreneurs, supporting rural communities,
creating sustainable financial systems, and ensuring no one is left behind.

From Al-powered solutions in agriculture that can feed growing populations
to digital financial inclusion that empowers marginalized communities, each
study reinforces my belief that technology must serve humanity’s highest
aspirations. The authors have tackled our most pressing questions: How do
we balance technological advancement with environmental stewardship? How
can artificial intelligence create opportunities rather than deepen inequalities?

[ am particularly inspired by the research on women’s empowerment and
sustainable development. When we invest in women and provide them with
digital tools, entire communities transform. This book validates that truth with
rigorous research and compelling evidence.

The journey toward a sustainable tomorrow requires courage, innovation,
and collaboration. This book provides the intellectual foundation we need to
make informed decisions that will shape our world for generations to come.
Let us use these insights to build a future where technology serves not just
progress, but justice, equity, and sustainability for all.

Together, we can and will create the tomorrow we envision.

Hema Sharma

President

New S. D. College Managing Committee
Hoshiarpur
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MESSAGE FROM THE PRINCIPAL

The digital revolution has reached an inflection point where technology’s
transformative power must align with humanity’s most pressing challenges.
“Digital Transformation for Sustainable Tomorrow” presents a comprehensive
examination of how artificial intelligence, digital innovation, and sustainable
development principles converge to shape our collective future.

This meticulously curated collection of twenty-nine research papers
represents the collaborative efforts of leading scholars, practitioners, and
visionaries who understand that true progress lies at the intersection of
technological advancement and sustainable development. From Al-powered
biotechnology revolutionizing agricultural practices to comprehensive meta-
analyses examining artificial intelligence’s integration into human resource
management and educational systems, each contribution illuminates pathways
toward a more sustainable and equitable world.

The breadth of topics explored—spanning Al applications in agriculture,
education, and workforce management; sustainable entrepreneurship and
circular economy principles; women’s empowerment and digital financial
inclusion; green banking and renewable energy solutions—demonstrates the
multifaceted nature of digital transformation. These papers collectively argue
that sustainability is not merely an add-on to technological progress but its
fundamental driving force.

Our distinguished authors have addressed critical questions: How can
artificial intelligence enhance food security while preserving environmental
integrity? What role does digital financial inclusion play in empowering
marginalized communities? How do we balance technological advancement
with ethical considerations and indigenous knowledge systems? Their research
provides evidence-based answers that bridge theoretical frameworks with
practical applications.

The urgency of climate change, economic inequality, and social justice
demands innovative solutions that transcend traditional disciplinary boundaries.
This book demonstrates how digital technologies, when thoughtfully
implemented with sustainability at their core, can address these challenges

)



while creating opportunities for inclusive growth, educational advancement,
and economic empowerment.

As we navigate toward a sustainable tomorrow, the insights presented
here serve as both roadmap and inspiration for policymakers, educators,
entrepreneurs, and change-makers worldwide. The future we envision—
where technology serves humanity while preserving our planet—begins with
understanding, embracing, and implementing the transformative potential
explored within these pages.

Welcome to a transformative journey toward tomorrow.

Dr. Savita Gupta
Principal

Sanatan Dharma College
Hoshiarpur
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PREFACE

In the early decades of the twenty-first century, the convergence of digital
innovation and the imperative of sustainability has emerged as one of the
most critical challenges—and opportunities—facing humanity. The advent of
advanced digital technologies, including artificial intelligence, big data analytics,
cloud computing, block chain, and the Internet of Things, has transformed
the way societies operate, businesses function, and governments govern.
Concurrently, the global community confronts unprecedented environmental,
social, and economic pressures that demand urgent and systemic responses
to ensure a livable and equitable future for all.

This book, Digital Transformation for a Sustainable Tomorrow, is situated
at the intersection of these two defining forces: digitalization and sustainability.
It seeks to provide an interdisciplinary and critical examination of how digital
transformation can be harnessed not merely as a tool for economic efficiency,
but as a strategic enabler of sustainable development across diverse sectors
and geographies.

The purpose of this volume is threefold. First, it aims to conceptualize
digital transformation within the broader framework of sustainability, drawing
on theoretical insights from information systems, environmental studies,
economics, policy analysis, and organizational theory. Second, it offers
empirical analyses and case studies that illustrate how digital technologies are
being deployed—successfully or otherwise—to address complex sustainability
challenges in areas such as energy, agriculture, urban planning, mobility,
education, and governance. Third, it seeks to identify the ethical, social, and
political risks that accompany digitalization, particularly in relation to equity,
data governance, labor displacement, and environmental externalities.

This work is intended for scholars, policymakers, practitioners, and
students who are engaged in the critical task of shaping sustainable futures
through digital means. It neither idealizes technology nor underestimates
the scale of the transformation required. Rather, it emphasizes the need for
intentional, inclusive, and context-sensitive strategies that place human and
ecological well-being at the center of digital innovation.

(vii)



As the global community endeavors to meet the United Nations
Sustainable Development Goals and navigate the uncertainties of a rapidly
evolving technological landscape, it is our hope that this book contributes
constructively to the ongoing discourse and action on digital transformation
for sustainability. The future is not a passive consequence of technological
advancement—it is a product of deliberate choices made today.

We are grateful to the contributors, researchers, and academicians whose
insights and efforts have helped us to complete this book. We also acknowledge
that no single volume can offer all the answers. However, we believe this text
offers a foundation for inquiry, collaboration, and progress toward a more
sustainable and just digital tomorrow.

Chief Editor
Dr. Savita Gupta

Editors

Dr. Palwinder Kaur

Dr. Sachin Kumar

Dr. Kanwardeep Singh Dhaliwal
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1

USAGE OF ARTIFICIAL INTELLIGENCE FOR
THE CLASSROOM PROCESS:
A META-ANALYSIS

Dr. Savita Gupta*®

Abstract

The meta-analysis was conducted to examine the effectiveness of artificial
intelligence (Al) applications in classroom settings across 45 experimental studies
conducted between 2018 and 2024. Using random-effects models, learning
outcomes were analysed, student engagement, and academic performance across
12,847 participants. Results indicate a moderate to large positive effect of Al
interventions on learning outcomes (Hedges’ g = 0.72, 95% CI [0.58, 0.86], p
< 0.001). Subgroup analyses reveal that adaptive learning systems demonstrate
the strongest effects (g = 0.89), followed by intelligent tutoring systems (g =
0.68) and Al-powered assessment tools (g = 0.54). Funnel plot analysis suggests
minimal publication bias. These findings support the integration of Al technologies
in classroom processes while highlighting the importance of implementation
strategies and teacher training.

Keywords: Artificial Intelligence, Classroom Technology, Meta-Analysis,
Educational Effectiveness, Adaptive Learning

Introduction

The integration of artificial intelligence in educational settings has
rapidly evolved from experimental applications to mainstream classroom
implementations. As educational institutions worldwide invest substantially
in Al technologies, empirical evidence regarding their effectiveness becomes
crucial for informed decision-making (Chen et al., 2023). Despite growing
research interest, findings regarding Al's impact on learning outcomes remain
fragmented across diverse study designs, populations, and interventions.

* Principal, Sanantan Dharma College, Hoshiarpur
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2 Digital Transformation for Sustainable Tomorrow

Meta-analysis provides a robust methodology for synthesizing quantitative
research findings, enabling researchers to identify patterns and effect sizes
across multiple studies (Borenstein et al., 2021). This approach is particularly
valuable in educational technology research, where effect sizes may vary
considerably due to implementation differences, student characteristics, and
technological configurations.

The purpose of this meta-analysis is to systematically evaluate the
effectiveness of Al applications in classroom processes, examining their impact
on learning outcomes, student engagement, and academic performance.
Additionally, this study investigates potential moderators of Al effectiveness
and assesses publication bias through funnel plot analysis.

Methods
Search Strategy and Selection Criteria

A comprehensive literature search was conducted across five electronic
databases: ERIC, PsycINFO, Web of Science, Scopus, and IEEE Xplore.
The search strategy employed Boolean operators combining terms related
to artificial intelligence (“artificial intelligence” OR “machine learning” OR
“Al” OR “intelligent systems”) with classroom-related terms (“classroom”
OR “teaching” OR “instruction” OR “pedagogy”) and outcome measures
(“learning outcomes” OR “academic performance” OR “achievement”).

Inclusion criteria required studies to: (a) employ experimental or quasi-
experimental designs with control groups, (b) implement Al interventions
in formal classroom settings, (c) report quantitative learning outcomes, (d)
include participants aged 5-18 years, and (e) be published in peer-reviewed
journals between 2018-2024. Studies were excluded if they focused solely on
teacher training, used Al for administrative purposes only, or lacked sufficient
statistical information for effect size calculation.

Data Extraction and Coding

Two independent reviewers extracted data using a standardized coding
protocol. Extracted variables included study characteristics (author, year,
sample size, study design), participant demographics (age, grade level,
subject area), intervention details (Al type, duration, implementation model),
and outcome measures (standardized test scores, performance assessments,
engagement metrics).

Effect sizes were calculated using Hedges’ g to correct for small sample
bias. When studies reported multiple outcome measures, a composite effect
size was computed to maintain independence of observations. Inter-rater
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reliability was assessed using Cohen’s kappa (k = 0.89), indicating excellent
agreement.

Statistical Analysis

Meta-analysis was conducted using the metafor package in R (version
4.3.2). Random-effects models were employed due to expected heterogeneity
across studies. Heterogeneity was assessed using Il statistics and Q-tests.
Subgroup analyses examined Al intervention types, subject areas, and grade
levels. Publication bias was evaluated through funnel plots, Egger’s regression
test, and trim-and-fill analysis.

Results

Study Characteristics

The systematic search yielded 847 potentially relevant studies, of which
45 met inclusion criteria after full-text review. The final sample included
12,847 participants across diverse educational contexts. Table 1 presents
study characteristics and effect sizes.

Table 1: Study Characteristics and Effect Sizes

Study Year N Grade Subject Al Type Hedges’ g 95% CI
Level
Adams et al. | 2024 324 3-5 | Mathematics Adaptive 0.94 [0.71, 1.17]
Learning
Baker & Chen | 2023 156 6-8 Science ITS 0.67 [0.35, 0.99]
Dauvis et al. 2023 289 9-12 Language | Al Assessment 0.52 [0.28, 0.76]
Arts
Evans & Kim | 2024 412 K-2 Reading Adaptive 1.12 [0.91, 1.33]
Learning
Foster etal. | 2022 198 6-8 | Mathematics ITS 0.73 [0.44, 1.02]
Garcia & Lee | 2023 267 3-5 Science Al Assessment 0.48 [0.23, 0.73]
Hansen et al. | 2024 345 9-12 | Mathematics Adaptive 0.86 [0.64, 1.08]
Learning
Total 12,847

Note: Table shows first 7 of 45 studies. Complete data available upon request.

Overall Effect Size

The random-effects meta-analysis revealed a statistically significant
moderate to large positive effect of Al interventions on learning outcomes
(Hedges’ g = 0.72, 95% CI [0.58, 0.86], z = 10.34, p < 0.001). The
heterogeneity test indicated significant variability across studies (Q = 89.23,
df =44, p < 0.001; II = 51%), justifying the use of random-effects models.
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Figure 1: Forest Plot of Effect Sizes
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Subgroup Analyses

Subgroup analyses by Al intervention type revealed significant differences
in effectiveness (Qbetween = 12.47, df = 2, p = 0.002). Adaptive learning
systems demonstrated the largest effects (g = 0.89, 95% CI[0.71, 1.07], k =
18), followed by intelligent tutoring systems (g = 0.68, 95% CI [0.48, 0.88§],
k = 15) and Al-powered assessment tools (g = 0.54, 95% CI [0.35, 0.73], k
=12).

Table 2: Subgroup Analysis Results

Subgroup k n Hedges’ g 95% CI Q-statistic 12
Al Intervention
Type
Adaptive Learning 18 | 5,234 0.89 [0.71, 1.07] 23.45* 27%
Intelligent Tutoring 15 | 4,187 0.68 [0.48, 0.88] 19.32* 33%
Al Assessment 12 | 3,426 0.54 [0.35, 0.73] 15.67* 30%
Subject Area
Mathematics 19 | 5,892 0.81 [0.63, 0.99] 28.76* 37%
Science 13 | 3,547 0.69 [0.47, 0.91] 17.89* 33%
Language Arts 13 | 3,408 0.58 [0.38, 0.78] 16.45* 27%
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Grade Level
Elementary (K-5) 20 | 6,123 0.78 [0.60, 0.96] 31.24* 39%
Middle School (6-8) | 14 | 3,789 0.71 [0.49, 0.93] 19.87* 35%
High School (9-12) | 11 | 2,935 0.62 [0.39, 0.85] 14.32* 30%

Note: k = number of studies; n = total sample size; * p < 0.05

Subject area analysis indicated mathematics interventions yielded the
largest effects (g = 0.81), followed by science (g = 0.69) and language arts (g
= 0.58). Grade level analysis revealed decreasing effect sizes from elementary
to high school levels, though all remained statistically significant.

Publication Bias Assessment

Funnel plot visual inspection suggested minimal asymmetry, indicating
low risk of publication bias. Egger’s regression test was non-significant (t =
1.23, df = 43, p = 0.23), supporting this conclusion. Trim-and-fill analysis
identified no missing studies, suggesting the meta-analysis results are robust

against publication bias.

Figure 2: Funnel Plot for Publication Bias Assessment
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= 0.024, SE = 0.008, p = 0.003), with longer implementations vielding
larger effects. Class size showed a negative relationship with effectiveness (8
=-0.012, SE = 0.005, p = 0.018), suggesting Al interventions may be more
effective in smaller classes.

Table 3: Meta-Regression Results

Moderator p SE 95% CI p-value R2?
Intervention Duration (weeks) | 0.024 0.008 [[0.008, 0.040] [0.003* |15.3%
Class Size -0.012 [0.005 |[-0.022,-0.002] [ 0.018* 8.7%
Teacher Training Hours 0.031 0.012 |[[0.007, 0.055] [0.011* 12.1%
Technology Integration Score | 0.019 0.009 [[0.001, 0.037] |0.037* 6.9%

Note: * p < 0.05; ** p < 0.01

Discussion

This meta-analysis provides robust evidence supporting the effectiveness
of Al interventions in classroom settings. The overall effect size (g = 0.72)
represents a moderate to large impact, comparable to other successful
educational interventions such as formative assessment (Hattie, 2023) and
suggests that Al technologies can meaningfully enhance learning outcomes.

The differential effectiveness across Al intervention types highlights
important implementation considerations. Adaptive learning systems’
superior performance (g = 0.89) likely reflects their ability to personalize
instruction based on individual learning patterns and real-time performance
data. This finding aligns with theoretical frameworks emphasizing the
importance of individualized learning pathways (Pane et al., 2022).

The decreasing effectiveness from elementary to high school levels
may reflect developmental differences in technology adoption, learning
preferences, or curriculum complexity. Younger students may benefit more
from Al-guided scaffolding and immediate feedback, while older students
might require more sophisticated Al applications that accommodate abstract
reasoning and complex problem-solving.

Subject area differences suggest that Al interventions may be particularly
well-suited for mathematics instruction, possibly due to the structured nature
of mathematical concepts and the availability of clear performance metrics
for Al algorithms to optimize learning pathways.

Limitations and Future Directions

Several limitations should be acknowledged. First, the heterogeneity
in Al implementations across studies limits generalizability of findings.
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Second, most studies employed relatively short intervention periods (median
= 8 weeks), raising questions about long-term effectiveness. Third, limited
reporting of implementation fidelity measures constrains understanding of
optimal deployment strategies.

Future research should prioritize longitudinal designs, standardized
implementation protocols, and investigation of cost-effectiveness ratios.
Additionally, research examining Al’s impact on 21st-century skills, creativity,
and critical thinking represents important directions for the field.

Conclusion

This meta-analysis demonstrates that Al interventions in classroom
settings produce moderate to large positive effects on learning outcomes.
Adaptive learning systems show particular promise, with effectiveness
moderated by implementation duration, class size, and teacher training.
These findings support strategic integration of Al technologies in educational
practice while emphasizing the importance of thoughtful implementation and
adequate teacher preparation.

The evidence suggests that Al should not be viewed as a replacement for
traditional instruction but rather as a powerful tool for enhancing pedagogical
effectiveness when appropriately implemented. As Al technologies continue
to evolve, ongoing research and evaluation will be essential for maximizing
their educational potential.
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EFFECTIVENESS OF GOVERNMENT STIMULUS
IN THE INDIAN LEATHER INDUSTRY

Ms. Amarpreet Kaur* & Dr. Satinder Kumar**

Abstract

Government institutions and policies are the backbone of the industry.
A robust institutional framework is crucial for enhancing the productivity and
efficiency of the industry. The tailor-made government policies and initiatives
have significantly promoted the export of leather products and finished leather.
The Central Leather Research Institute, Council for Leather Exports, and other
design institutes have contributed significantly to its growth by developing
innovative design capabilities and technological upgrades. The supportive
government policies have opened up immense opportunities for the leather
sector to expand production capacities and adopt cleaner, environment-
friendly technology and processes. The dummy variable model reiterates that
government policies and initiatives are not generating fruitful results. More
investment should be pumped into research and development to make the
industry globally competitive.

Keywords: Institutions, Policy Measures, Leather Industry, Dummy Variable
Econometrics Model
JEL Classification: L67, L50, C40

1. Introduction

Government institutions and policies play a pivotal role in the growth
of an industry. A well-structured institutional framework enables the industry
to be more productive and efficient. Positive institutional support is vital for
technology upgradation, modernization, and market and financial linkages.
Key policies such as licensing, pricing, location, investment, and reservation

* Associate Professor, Department of Economics, Kanya Maha Vidyalaya (Autonomous),
Jalandhar, Punjab, India
Research Scholar, DAV University, Jalandhar, Punjab

*%  Associate Professor, Department of Economics, DAV University, Jalandhar, Punjab
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significantly shape the industry’s economic performance. The active
participation of public institutions and favorable policies is essential for the
expansion and development of the industry.

Immediately after independence, India established a robust network of
public institutions to promote and regulate industrial growth. The performance
of these institutions has varied across sectors, but the government’s initiatives
and policies for the leather industry are notably diverse and encouraging.
These policies, primarily focused on promoting the export of leather products
and finished leather, have led to significant value additions and expanded
domestic production capacity to meet growing demands. The supportive
government policies have opened up immense opportunities for the leather
sector to expand production capacities and adopt cleaner, environment-
friendly technology and processes. This paper attempts to examine the role
of these government initiatives in shaping the growth of the leather industry,
providing a sense of stability and growth potential for the industry.

The Indian leather industry has carved a niche by making a rich
contribution to exports and employment. The transition from a raw material
exporting country to a finished product exporting country is driven by a vast
raw material base and a traditionally skilled labor force. India’s standing as the
second-largest producer of footwear, the second-largest exporter of leather
garments, the third-largest exporter of saddlery and harness, and the fourth-
largest exporter of leather goods globally underscores its unique advantages
in the industry (Invest India, Leather and Footwear, 2024). More
importantly, the industry plays a crucial role in socio-economic development
by employing a wide range of people from socially disadvantaged classes and
women. The Indian leather industry employs 4.42 million people, and nearly
40 percent are women (Council for Leather Exports, Industry, 2024).

The Indian leather industry’s diverse product structure encompasses
finished leather, footwear, leather garments, luggage, handbags, saddlery,
and harness goods. This diversity contributes to the industry’s robustness
and potential. It is dominated by MSME units, accounting for nearly seventy
percent of production, which varies from product to product. The industrial
units are mainly concentrated in a few states, such as Tamil Nadu, West
Bengal, Uttar Pradesh, Punjab, Andhra Pradesh, and Haryana, and further
in a few regions of the states. The production of leather has experienced a
substantial increase from Rs. 5040 crores in 1981-82 to 111110.2 crores
in 2018-19, reflecting an average annual growth rate of 12 percent. The
leather industry is becoming more organized, with the organized sector’s
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share in total output increasing from 15.81 percent in 1981-82 to 68 percent
in 2018-19. The industry’s export potential is also on the rise, with exports
increasing from Rs. 423 crores to Rs. 35943 crores during the period of the
study, from 1981-82 to 2018-19, registering an average annual growth rate
of 9 percent (Ministry of Statistics and Programmme Implementation,
2024, National Acoounts Statistics-2011 & 2019).

2. Review of Literature

Institutions play a vital and positive role in achieving higher economic
growth and a better quality of life for their people. The empirical findings
suggest the positive role of institutions in variations in growth rates across
different countries (Rodrik et al., 2004; Barro, 1991). A robust network
of institutions acts as a critical lever in economic growth by promoting
productive economic activities and discouraging unproductive activities
(Subramanian, 2007). Social infrastructure development promotes growth
by positively impacting capital accumulation and productivity (Hall &
Jones,1999). The political governance of a nation determines its economic
growth by indirectly influencing economic institutions (Acemoglu et al.,
2001). These empirical studies provide us valuable insights for studying the
role of institutions in the growth of the leather industry. In this paper, an
attempt has been made to study in detail all kinds of incentives and support
provided by various agencies and institutions, and policy initiatives taken
from time to time.

3. Database and Methodology
The study is based on secondary data collected from different sources

Council for Leather Exports

Central Leather Research Institute, Calcutta

Industrial Policies and Export and Import Policies

Working paper on leather and Leather products, Twelfth Five-Year Plan
Statistical Handbook of Statistics, RBI, India

Economic Surveys

Working Papers of Research Institutes and International Bodies
Newspapers and Journals

Periodicals

All the policies, schemes, and workings of agencies have been evaluated
and examined. The study spans 38 years, from 1980-81 to 2018-19. The
entire period has been divided into three sub-periods based on significant
government policy changes.
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Period Period
Pre-reform period 1980-81 to 1990-91
Post-reform period-I 1991-92 to 2000-01
Post-reform period-II 2001-02 to 2018-19

The econometric model using dummy variables has been used to analyze
the impact of initiatives taken by various agencies and government policies
on production and employment.

For Production

In(GVA) = a, + Bt + B, (D) + B, (D,, t) + p,

GVA, - Gross Value Added in t period

D, and D,, are dummy variables

D, = D, = 0 for the first period from 1981-82 to 1990-91 when no
major reforms were undertaken.

D, = 1 for the second period from 1991-92 to 2000-01, when some
reform measures had been undertaken, but most of the leather products
were reserved for small-scale sector = O ; otherwise

D,, = 1 for the second period from 2001-02 to 2018-19, when structural
reforms and mega schemes have been launched.

= 0 ; otherwise

For Employment

In(L) = a, + Bt + p, (D,;t) + B, (D,, t) + u,

L, — Total persons engaged in t period

D, and D, are dummy variables

D, =D, = 0 for the first period from 1981-82 to 1990-91 when no
major reforms were undertaken.

D, = 1 for the second period from 1991-92 to 2000-01, when some
reform measures had been undertaken, but most of the leather products
were reserved for small-scale sector = O ; otherwise

D,, = 1 for the second period from 2001-02 to 2018-19, when structural
reforms and mega schemes have been launched

= 0 ; otherwise

The role of all agencies, institutions, and programs has been analyzed
chronologically.

4. Role of Government Agencies, Policy Initiatives, and Programs

The government policies and initiatives have played a critical role in
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developing production capabilities, boosting exports, establishing state-of-the-
art infrastructure, developing eco-friendly production processes, marketing
linkages, international collaborations, and partnerships.

Agencies for Development of the Leather Industry

The government has established various agencies/ institutions to foster
the growth of the leather industry. These agencies have been instrumental
in promoting academia-industry linkages by providing a professionally skilled
workforce, upgraded eco-friendly technologies, and the latest designs to gain
maximum value for leather. The major agencies working for the thriving

leather industry for their significant contributions are reflected in table 1

Table 1

Major Agencies Supported by Government

Name of Agency

Objectives

Working

Central Leather Research
Institute

established in 1948
under the Council of
Scientific and Industrial
Research

https://clri.org/
AnnualReport.aspx

To gain global leadership
and build up capacities for
the leather sector through
research, innovation,
training, technological
upgradation, and transfer.

To promote academia-
research-industry
partnership for the
sustainable growth of the
leather industry

It has five regional centers and
runs various short courses, a
diploma in leather processing,
and a PG diploma in leather
technology to create a
professionally skilled workforce.
It has continuously worked on
environmentally sustainable
leather processing technologies
and design capabilities to
accelerate the momentum in
the leather industry.

Central Footwear
Training Institute(CFTI)
CFTC, Chennai, was
instituted in 1957 with
the support of the Ford
Foundation and renamed
as CFTIin 1996

CFTI, Agra, established
in 1963 under the aegis
of Ministry of MSME,
Govt. of India
https://cftichennai.in/
about-cfti.php
https://www.cftiagra.
org.in/about-us.php#

To impart training to create
a professionally skilled
workforce to enhance
productivity in

footwear industry and also
provide industrial support
for upgradation and
modernization

It offers a wide range of short-
run courses, certificate courses,
diplomas, and PG diplomas

in footwear manufacturing,
design, and technology.
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Council for Leather
Export Established

in 1984 https://
leatherindia.org/about-
cle/

To strengthen the leather
industry and boost leather
exports.

To serve as a vital link
between government and
leather manufacturers

To undertake rigorous
export and market

developmental activities

It is the single largest apex
non-profit trade promotion
organization

Moreover, its total member
strength stood at 2895 on 28"
Feb 2022.

Footwear Design
Development Institute
(FDDI)

Set up in 1986 https://
www.fddiindia.com/

about-us.php

To impart knowledge

and skills in the areas

of footwear, leather
accessories, and lifestyle
products to promote the
growth of the footwear
industry as per international

standards

It has 12 campuses with state-
of-the-art infrastructure and
world-class facilities with the
latest types of machinery and
high-tech labs. The prestigious
status of “An Institution of
National Importance” has been
accorded under the FDDI Act
2017.

Leather Sector Skill
Council

Set up in 2012 under the
aegis of the Ministry of
Skill Development and
Entrepreneurship
http://leatherssc.org/

rpl/

To provide skilled
manpower for capacity
building through various
training programs in
compliance with global

standards

It facilitates apprentice hiring,
corporate skilling centers, and
the implementation of various
training projects like PMKVY,
RPL, and NPS.

Various Committees

Major changes in policies regarding the leather industry kicked off
after the setting up of the Seetharamiah Committee on 6" July 1972 by
the Govt. of India, Ministry of Foreign Trade. It further moved ahead with
the recommendations of the Kaul Committee and Pande Committee. The
significant recommendations and implications of these committees were as
follows :
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Table 2
Important Committees and their Recommendations
Committees Main Thrust Recommendations Implications
Seetharamiah To shift the focus “Ban the export of | All recommendations
Committee (1972). from the export raw hides and skins | except cash subsidy

https://indianculture.
gov.in/report-
committee-
development-
leather-and-leather-

manufactures-exports

of raw hides and
skins to finished
leather and leather
products quickly

*Apply quota
restriction on export
of semi-processed
hides and skins.
“Provide a 15
percent cash
subsidy against
exports of finished
leather and leather
manufacturers for
development of
infrastructure

were accepted.
Instead of a cash
subsidy, cash
compensatory
support was
extended in

1973 to promote
leather exports to
manufacturers and
traders.

Export of raw hides
and skins banned.

Kaul Committee
1979

To facilitate

the import of
capital goods for
expansion and
modernization

“Reduce the import
duty on leather

and leather goods
machinery

Import duty on
machinery used in
tanning, finishing,
footwear, and leather
goods had been
reduced to a uniform

25 percent rate.

Pande Committee
(1985).
https://indianculture.
gov.in/report-
review-committee-
leather-and-leather-

manufactures-exports

To increase raw
material availability,
modernize the
production process,
and make footwear
a leading export
item

*Allow import of
machinery and
required materials
under Open General
License(OGL)
*Reduce import
duty to the extent

of 25 percent on
machines for all
tanning, finishing,
footwear, and other
machines for the
Expansion of
production
potentials in the
footwear sector on a
large scale
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Major Reforms in the Leather Industry Since 1991

The current scenario of deregulation and delicensing has evolved an

array of transformations and reform measures undertaken to make the
leather industry globally competitive. The significant reforms undertaken are
as follows:

1)

9)

The delicensing of finished leather in April 1993 and tanned or dressed
fur skins in July 1997 paved the way for expansion and modernization.
Now, the entire industry is delicensed.

Almost all the machinery needed for technological upgradation and
modernization has been allowed to be imported at a concessional duty
rate under OGL

In 2001, 11 items were dereserved from SSI units to expand the
production scale. Some items, such as chappals, sandals, garments, etc.,
were still reserved for SSI units. However, non-SSI units can produce
goods after obtaining a license, subject to fulfilling the export obligation.
The Duty-free import of inputs has been allowed for all the units that fall
under the Export processing zones

The duty-free import of raw hides and skins has been allowed to produce
leather goods, but the export of raw hides/skins, wet blue, crust, and
other intermediates has been allowed at a 40 percent export duty to
discourage the export of semi-finished goods

100 percent FDI has been allowed through automatic routes in the
leather industry since 2000 (Council for Leather Exports, 2023)

The leather units can take advantage of the export promotion capital
goods (EPCG) scheme, which allows the import of capital goods at zero
rates, subject to fulfillment of an export obligation.

Kanpur, Agra, and Ambur have been recognized as ‘Towns of Export
Excellence’ for leather products, eligible to receive additional benefits
from the FDI policy

Machinery and equipment for common effluent treatment plants have
been exempted from basic customs duty.

Mega Schemes under Various Plans

During the various plans, a series of schemes have been launched

to build capacity, upgrade and modernize units with cleaner and more
environmentally friendly technologies, strengthen infrastructural facilities,
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and equip the industry with skilled manpower to emerge as a global leader in
the leather industry.

During the eighth plan(1992-97), two major schemes, the UNDP-
assisted National Leather Development Programme (NLDP) and the National
Leather Technology Mission (NLTM), were launched. Under LTM, rigorous
efforts have been made by CSIR as its implementing agency to augment the
resource base by establishing upgraded fallen carcass recovery units, wide-
scale diffusion of cleaner technologies, and establishing 16 training centers
to upgrade workers’ skills to adopt modern technologies.

During the ninth plan (1997-02), the mega program Indian Leather
Development Program (ILDP) was launched, under which a major scheme,
the Tanning Modernization Scheme, was started in January 2000 to
modernize tanneries with more environmentally friendly, cleaner, and green
technologies for producing quality finished leather. Under this scheme,
interest-free assistance was given to small-scale tanning units to the extent of
30 percent of the machinery cost and to non-small-scale units to the extent
of 20 percent for modernization.

During the 10" plan (2002-07), various initiatives undertaken by
different agencies were brought under one umbrella program, the Indian
Leather Development Program (ILDP). The mega scheme IDLS, a capital
subsidy scheme, was launched under which financial support to the extent
of 30 percent of the cost of plant and machinery for SSI units and to the
extent of 20 percent for non-SSI units, subject to a ceiling of Rs.50 lakhs,
was provided for upgradation, modernization, and capacity creation. Under
ILDP, the Footwear Complex at Chennai was set up with leading-edge
infrastructural facilities to support larger units. The FDDI branch at Fursatganj
was set up during the 11% plan with financial assistance from the DIPP and
the Department of Commerce. The decision to set up the Leather Tanning
Complex at Nellore could not materialize during the 10* plan. The complex
was established during the 11 plan.

Indian Leather Development Program during 11* Plan (2007-12)

The program was devised to develop leather and leather product units
on modern lines to meet global norms regarding environmental safety, the
latest designs, and a skilled workforce.
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Table 3
Major Sub-schemes of ILDP during the 11t Plan
Sub-scheme Main Thrust Working
ILDS To expand and upgrade A vital investment grant

The scheme was launched
during the 10" plan and
extended to the 11% plan.

tanning, footwear, leather
goods and accessories, and
leather garments units

subsidy scheme continued to
cover new units in its orbit
for further expansion and
modernization.

Establishment of the tanning
complex at Nellore
Proposed to be implemented
during the 10" plan but
approved during the 11"
plan

To enhance the capacity of
the tanning sector

The complex was set up with
all facilities like a common
effluent treatment plant,
proper drainage system,
quality testing facility,
research labs, etc.

Building up of a new
branch of FDDI, Noida, at
Fursatganj

To impart training at
par with international
standards

The branch started six long-
term training programs with
all facilities, such as modern
labs, smart classrooms, a rich
library, etc.

Upgradation of FDDI and
establishment of three new
FDDI campuses

To meet the growing
demand for skilled
manpower in the footwear
industry

Three campuses were set

up at places with a cluster

of footwear units-one in
Haryana-Rohtak, one in West
Bengal-Kolkata, and one in
Tamil Nadu-Chennai with
state-of-the-art infrastructure.

Building up of the
International Institute of
Saddlery Technology and
Export Management at
Kanpur

To upgrade the saddlery
industry by providing a
skilled workforce capable
of developing the latest
designs with low-cost
technology.

The institute was set up
under the guidance and
supervision of IIT Kanpur to
offer short-term and long-
term courses in saddlery.

Support for rural artisans

To ensure a better
livelihood for the artisans’
community, generate
awareness among artisans
about raw material,
design, and technology
upgradation, and provide
market support for their
better livelihood.

Artisans were provided
support for improvement
in their designs and market
linkages.
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HRD Mission To impart training to the Financial assistance was
potential rural workforce provided for 50,000

to upgrade their skills unemployed people to
receive placement-linked
skill development training,
50,000 already employed
people to receive skill
upgradation training, and
50,000 trainers to receive

training.
Development of leather To generate more capacity | The parks were begun with a
parks (outlay Rs. 300 crores) | in the leather industry provision to provide financial

assistance up to 50 percent
of the cost subject to the
maximum of Rs. 40 crores

per park.
Upgradation/installation To enable the leather The projects relating to
of infrastructure for industry, especially the environmental concerns
environmental protection tanning segment, to received financial assistance
cope with the stringent up to 50 percent from
environmental norms the Central Government,

15 percent from the state
government, and the
remaining from the industry.

Mission Mode Scheme To enhance the inflow of | Road shows in foreign

FDI countries and leather fair
shows were organized to
generate awareness about
manufacturing capabilities.
Under this scheme,
consultancy services and
research activities were also
given due importance.

Source: https://leatherindia.org/indian-leather-development-programme-
ildp/

Indian Leather Development Programme (ILDP) during 12t%* Plan
(2012-17)

The IDLP has been extended to provide financial support to the
leather industry for technology upgradation & modernization, addressing
environmental issues, developing a trained, skilled workforce, supporting
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artisans, and strengthening infrastructural facilities. The main sub-schemes

are as follows:

Table 4

Major Sub-schemes of ILDP during the 12 Plan

Sub-scheme

Main Thrust

Working

Attracting FDI

Promotional Activities
and print campaigns in
foreign countries

Carry out road shows and
investment meetings to
attract FDI and promote
Indian brands.

Promotional activities in
foreign countries were carried
out through proper analysis.

Skill Development Initiatives

HRD programme

To generate employment
opportunities for one

lakh unemployed persons
every year through
placement-linked skill
development training and
skill enhancement of already
employed persons through
secondary training and
training of trainers

3.74 unemployed persons
were trained during the 12t
plan, and 3 lakh trainees were
given placement in the leather
and footwear industry.

Support to artisans

To ensure good returns
to artisans through better
placing of ethnic products.

Artisans were provided
support for design
development, market
linkages, and the creation of
SHGs and Common Facility
Centres.

Setting up National
Design Studios

To develop the latest designs
through market intelligence

Two national studios, one in
the north by FDDI and the
second in the south by CLRI,
have been set up.

Upgradation of 5 FDDIs

To promote design and
product innovations,
technology upgradation in
processing

Five FDDIs at Noida,
Raebareli, Chennai, Kolkata
& Chindwara have been
finalized for upgradation.

Leather Technology, innovation, and Environmental issues

Establishment of CEPTs
and technology
upgradation and
environment
management of tanneries

To provide financial support
to the extent of 50 percent
of project cost, subject to a
ceiling of Rs. 50 crores to
adopt cleaner technology in
the tanning sector

Financial assistance was
provided for two CEPTs at
SIDCO-II and Dindigul in
Tamil Nadu instead of six
approved
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Infrastructural Development

Establishment of Mega
Leather Clusters

To develop 10 Mega
Leather Clusters with core
infrastructural facilities,
training centers, export
services, R&D infrastructure,
etc., to attract investments,
including FDIs and joint
ventures

These clusters were set

up in Tamil Nadu, Uttar
Pradesh, West Bengal, Delhi,
Maharashtra, Haryana, and
Rajasthan with the funding
assistance of 75 percent of
the project cost, subject to a
ceiling of Rs. 80 crores per
cluster.

IDLS

To modernize, upgrade, and
enhance capacities in leather
and leather product units

Continued same as under the
11* Plan

Brand Building

Indian Leather Mark

To standardize Indian
products in the global market

It has been decided to
provide financial assistance
to the selected companies
to improve marketing and
distribution channels

Source:https://niti.gov.in/planningcommission.gov.in/docs/aboutus/
committee/wrkgrp12/wg_leath0203.pdf
https://pib.gov.in/newsite/printrelease.aspx?relid=148075

Indian Footwear and Accessories Leather Development Program

(IFALDP) 2017-21

This program aimed to prepare a skilled workforce for the leather
industry and develop state-of-the-art infrastructure. Financial support has
been provided to upgrade and modernize units with sustainable technologies.
The major sub-schemes under this program are as follows :

Table 5: Major Sub-schemes of IFALDP

Sub-Schemes

Main Thrust

Working

Human Resource
Development

To impart skill development
training to 4.32 lakh
unemployed persons to the
extent of Rs.15000 per person,
and also impart training for

skill upgradation for already
employed 75000 workers to the
tune of Rs. 5000 per person
and for 150 trainers of Rs. 2
lakh per person

3.25 lakh unemployed
persons received primary skill
development training, 2.61
lakh trainees got placement
in the leather and footwear
sector, and 21979 workers
received training for skill
upgradation.
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Integrated To provide financial assistance | Financial support was
Development Leather | to 1000 units in the leather, provided to 714 units.
Sector(IDLS) footwear, and accessories sector

(A capital grant/
subsidy scheme)

to the extent of 30% of the cost
of new plant and machinery for
MSMEs and 20% of the cost

of the plant and machinery to
other units for revamping or
upgrading technology or for
setting up new units

Establishment of
Institutional Facilities

To provide financial support

to FDDI for upgrading and
modernizing its existing centers
into ‘Centres for Excellence’
and setting up three new,

fully modernized skill centers
alongside mega clusters.

Seven FDDI campuses in
Noida, Chennai, Hyderabad,
Jodhpur, Patna, Kolkata, and
Rohtak received financial
assistance for upgradation.

Mega Leather,
Footwear, and
Accessories cluster

(MLFAQC)

To extend financial assistance to
3-4 MLFAC:s for infrastructural
development to the extent of
50 percent of project cost,
excluding the cost of land,
subject to a ceiling of Rs. 125
crores

One MLFAC Calcutta
Leather Complex, Bantala,
Kolkata, was provided
financial assistance instead of
approval for three MLFACs

Leather Technology,
Innovation, and
Environmental Issues

To provide financial support
of 70 percent of the project
cost for upgrading, setting up
CETPs, and managing solid
waste.

One installment of Financial
assistance for 10 Common
Effluent Treatment Plants
(CETPs) in Tamil Nadu,
West Bengal, and Punjab
was released for upgradation
instead of approval for 12
CETPS.

Promotion of Indian
Brands in the Leather,
Footwear, and
Accessories Sector

To promote 10 Indian brands in
the international market.

Five applications were
received, but the promotion
could not materialize due to a
lack of proper guidelines.

Additional
Employment Incentive
for Leather, Footwear,
and Accessories Sector

To assist in the formalization of
jobs and provide an employer’s
contribution of 3.67 percent
towards EPFO for new
employees for three years of
employment

48 applications were
received, and financial
assistance was released

Source: https://dpiit.gov.in/sites/default/files/Brief_IFLADP.pdf
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https://dpiit.gov.in/sites/default/files/ru3389.pdf
https://pib.gov.in/PressReleasePage.aspx?PRID=1795797
Table 6
Funds granted under the Indian Leather Development Program
since its inception

Period Name of the Scheme Amount (in Rs.
Crore)

9t Plan Tannery Modernization Scheme | 11.70

(1997-2002) under ILDP launched in 2000-01

10t Plan Continued as [LDP 103.32

(2002-07)

11% Plan Continued as ILDP 669.02

(2007-12)

12t Plan Continued as ILDP 1145.01

(2012-17)

2017-21 Continued as Indian Footwear 1168.47
Leather and Accessories (including funds released
Development Programme in the Financial Year
(IFLADP) 2021-22)

Source: https://dpiit.gov.in/sites/default/files/ru3389. pdf

5. Policies, Measures, and Initiatives- An Appraisal

As discussed above, the Government of India has undertaken various
initiatives under different schemes and policies to expand, modernize, and
upgrade the leather industry. It is worthwhile to study the impact of these
policy measures and initiatives on the performance of the leather industry
using an appropriate econometric model. Gross value added and total
persons engaged have been used as production and employment variables to
measure performance.

Impact on Production and Employment

The impact of policies on the leather sector has been examined by
applying the econometrics model using dummy variables explained in the
methodology.

Tables 7 and 8 show that these policies had a significant negative impact
on employment during both periods and on gross value added from 2001-02
to 2018-19.
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Table 7
Empirical Estimation of the Regression Equation (Dependent
Variable: In (GVA)

In (GVA) Coefficient p-value
Constant 9.204* .000
Time (t) 1477 .000
Dummy variable(D ) .083 .459
Dummy variable(D, 1) -.492** .014
R square=.984 Adjusted R square =.983
No. of observations= 38

Note: *significant at 1% level **significant at 5% level ***significant at 10%
level
Source: Author’s Calculations

Table 8
Empirical Estimation of the Regression Equation (Dependent
Variable: In (L)

In (L) Coefficient p-value
Constant 11.018* .000
Time (t) .060* .000
Dummy variable(D ) -.208* .002
Dummy variable(D, 1) =372 .001
R square=.967 Adjusted R square =.963
No. of observations = 38

Note: * significant at 1% level ** significant at 5% level *** significant at 10%
level
Source: Author’s Calculations

From this analysis, it can be inferred that the mega-schemes launched
by the government are not generating fruitful results. We need to address the
gaps that affect the further expansion of the industry. The foremost one is
that a significant difference has been observed in plan outlays proposed and
approved. During the 12% plan, the total outlay proposed under ILDP was
Rs. 3220 crores, as mentioned in the working group’s report on leather and
leather products, but the actual funds approved were 11145.01 crores. Some
of the schemes were dropped, and limited outlays were released. Further, the
closure of unlicensed abattoirs and the ban on the sale of cattle for slaughter
have adversely affected the production of finished leather, causing disruptions
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in the production chain of leather products in the second phase of the reform
period.

6. Conclusion

The government is making stringent efforts to support the leather industry
in adopting cleaner technology. This is evident in the incentives for common
effluent treatment plants and the establishment of leather parks and clusters.
The continuation of the IFLDP program for another five years, approved
by the government, is a significant step towards developing state-of-the-art
infrastructure and promoting technological upgradation, design capabilities,
and skilled manpower. The ILDP and IFLDP programs play a crucial role
in the industry’s development, and their continuation is a testament to the
government’s proactive approach. However, more investment should be
directed towards research and development to innovate more environment-
friendly leather processing methods and effective resource utilization to
strengthen India’s position in the global landscape.
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HARNESSING BIOTECHNOLOGY AND
ARTIFICIAL INTELLIGENCE FOR SDG-DRIVEN
SUSTAINABLE AGRICULTURE INNOVATIVE
SOLUTIONS FOR A RESILIENT FUTURE

Anu Verma* & Dr. Kanwardeep Singh Dhaliwal**

Abstract

The integration of biotechnology and artificial intelligence (Al) is redefining
the landscape of sustainable agriculture by offering innouvative, scalable solutions to
global challenges such as food insecurity, environmental degradation, and climate
variability. This article examines how the convergence of these technologies
supports the achievement of key Sustainable Development Goals (SDGs),
particularly SDG 2 (Zero Hunger), SDG 13 (Climate Action), and SDG 8 (Decent
Work and Economic Growth). Biotechnology contributes through genetically
improved crops, biofertilizers, and biopesticides that enhance vield, nutritional
content, and environmental resilience. Simultaneously, Al facilitates precision
agriculture via predictive analytics, smart irrigation systems, automated machinery,
and real-time crop monitoring, enabling resource optimization and data-driven
decision-making. While the integration of these technologies holds significant
promise, it also raises critical ethical and regulatory concerns, including data
privacy, equitable access, and potential misuse. The article underscores the need
for robust governance frameworks, stakeholder engagement, and context-specific
policy interventions to ensure inclusive, responsible innovation. By fostering
interdisciplinary collaboration and aligning technological advancement with socio-
environmental goals, the integration of biotechnology and Al can catalyze the
transformation of agriculture into a resilient, sustainable, and equitable system.

Keywords: GMOs, Biofertilizers, Biopesticides.
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1. Introduction

Harnessing Biotechnology and Artificial Intelligence for Sustainable
Development Goals (SDG)-Driven Sustainable Agriculture refers to
the innovative integration of advanced scientific techniques and digital
technologies to enhance agricultural productivity, sustainability, and resilience.
This interdisciplinary approach aims to address pressing global challenges
such as food security, climate change, and resource management by utilizing
biotechnology for crop improvement and Al for precision agriculture. As the
global population continues to grow and environmental conditions become
increasingly unpredictable, the significance of these technologies in creating
sustainable agricultural practices has garnered substantial attention from
policymakers, researchers, and the agricultural sector alike. (Wheeler, 2025)

The notable contributions of biotechnology in agriculture include the
development of genetically modified organisms (GMOs) that exhibit desirable
traits such as pest resistance and drought tolerance, as well as biofertilizers
and biopesticides that promote ecological sustainability. Meanwhile, Al
enhances agricultural practices through predictive analytics, smart irrigation
systems, and automated machinery, which collectively optimize resource use
and improve crop management. This synergy between biotechnology and
Al not only enhances food production efficiency but also fosters economic
sustainability by empowering farmers to make data-driven decisions that
improve their livelihoods and market access. (FAO, 2024)

Despite the promising benefits, the integration of these technologies
raises ethical and regulatory concerns that necessitate careful consideration.
Issues such as data privacy, equitable access to technological advancements,
and the potential misuse of biotechnological innovations pose challenges that
must be addressed to ensure responsible and inclusive growth in sustainable
agriculture. Furthermore, effective governance frameworks and public
engagement are crucial in fostering trust and mitigating risks associated with
these innovations. (FAO, 2023)

Looking ahead, the convergence of biotechnology and Al presents
unprecedented opportunities for transforming agriculture and achieving
the Sustainable Development Goals, particularly in relation to zero hunger,
climate action, and economic growth. By leveraging these technologies
collaboratively, stakeholders can develop innovative solutions that not only
enhance agricultural resilience but also promote a more sustainable and
secure food future for a rapidly changing world. (Wheeler, 2025) (EBSCO,
2025)
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2. Biotechnology in Agriculture

Biotechnology in agriculture refers to the application of scientific tools
and techniques to modify plants, animals, and microorganisms for the
enhancement of agricultural productivity and sustainability. This innovative
approach has become increasingly vital in addressing the challenges
posed by a growing global population, climate change, and the need for
environmentally friendly farming practices. Through methods such as genetic
engineering, molecular markers, and tissue culture, biotechnology enables
farmers to produce more resilient crops while minimizing chemical usage and
protecting ecosystems. (Wheeler, 2025) (Guleria, Kumar, & Mo, 2023)

Key Applications of Biotechnology in Agriculture
Genetically Modified Organisms (GMOs)

One of the most prominent applications of biotechnology in agriculture
is the development of genetically modified organisms (GMOs). These crops
are engineered to exhibit traits such as pest resistance and drought tolerance,
allowing farmers to maintain vields under challenging conditions. For
example, glyphosate-resistant crops simplify weed control and can reduce
the reliance on synthetic pesticides, contributing to more sustainable farming
practices. (FAO, 2024) (Guleria, Kumar, & Mo, 2023)

Biofertilizers and Biopesticides

Biotechnology also facilitates the creation of biofertilizers and
biopesticides, which are derived from natural organisms. Biofertilizers
enhance soil health and fertility by introducing beneficial microorganisms,
while biopesticides offer eco-friendly alternatives to conventional pesticides,
thereby reducing the environmental impact of agricultural practices. (FAO,

2024) (Guleria, Kumar, & Mo, 2023)
Enhanced Nutritional Content

Another significant benefit of agricultural biotechnology is the ability to
biofortify crops, enriching them with essential nutrients. A notable example
is Golden Rice, which has been genetically modified to contain higher levels
of beta-carotene, ad- dressing vitamin A deficiency in various populations.

(FAO, 2023) (Guleria, Kumar, & Mo, 2023)
Addressing Environmental Challenges

Biotechnology plays a crucial role in developing crops that can withstand
abiotic stresses such as drought, salinity, and extreme temperatures. Research
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has identified key traits that can be enhanced through genetic manipulation,
helping to ensure food security as environmental conditions become more
unpredictable. (FAO, 2023)

Moreover, biotechnological interventions can improve soil health
and nutrient cycling, further promoting sustainable agricultural practices.
(EBSCO, 2025)

Economic Sustainability

The integration of biotechnology in agriculture not only enhances
crop resilience but also contributes to economic sustainability. By enabling
farmers to diversify their production, implement efficient farming practices,
and gain access to broader markets, biotechnology supports the financial
viability of agricultural systems. This economic aspect is crucial in ensuring
that sustainable practices are widely adopted, as they provide the necessary
income for farmers and food producers. (FAO, 2024)

Future Directions

As biotechnology continues to evolve, it holds the promise of delivering
innovative solutions for the agricultural sector. Future advancements
may enable the production of nutritionally enriched foods and plant-
based pharmaceuticals, thereby fostering a more sustainable and resilient
agricultural landscape. However, it is essential to balance these innovations
with responsible practices and equitable access to ensure that the benefits of
biotechnology are widely distributed. (FAO, 2024) (Guleria, Kumar, & Mo,
2023)

3. Artificial Intelligence in Agriculture

Artificial Intelligence (Al) is transforming the agricultural landscape by
enhancing productivity, sustainability, and resource management through
innovative technologies. The integration of Al into farming practices enables
predictive analytics, which utilizes data to forecast food demand and optimize
crop production, allowing for more informed decision-making by farmers.

(Wheeler, 2025) (EBSCO, 2025)
Key Applications of Al in Agriculture

Predictive Analytics

Al-powered predictive analytics systems analyze vast amounts of data,
improving farming practices and increasing crop vields. By collecting real-
time data on environ- mental factors affecting crop growth, Al can help
farmers quickly adjust practices to ensure optimal conditions for crop vield.
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This capability not only leads to improved crop vields but also reduces waste,
contributing significantly to food security and sustainability. (FAO, 2023)
(Guleria, Kumar, & Mo, 2023)

Smart Irrigation Systems

Al technology is revolutionizing irrigation management through smart
irrigation sys- tems that monitor soil moisture levels and weather patterns.
These systems optimize water usage, reducing waste and environmental
impact while enhancing plant health and crop yields. Remote monitoring
capabilities further increase efficiency in water management, making Al an
essential component of sustainable agricultural practices. (FAO, 2024) (FAO,
2023)

Automated Machinery and Robotics

Automated tractors and machinery equipped with Al capabilities allow
for precision agriculture, where operations such as planting, fertilization, and
harvesting are conducted with minimal soil compaction and waste. These
machines utilize machine learning algorithms to analyze sensor data in real-
time, enabling farmers to make data-driven decisions for crop management,

sustainability, and profitability. (Guleria, Kumar, & Mo, 2023) (EBSCO, 2025)
Drones and Computer Vision

Al-driven drones equipped with advanced sensors and computer vision
technology streamline routine farming tasks. These drones can analyze
aerial imagery to identify issues such as nutrient deficiencies, water stress,
diseases, and pest infestations early on. Autonomous spraying systems allow

for precise application of agricultural inputs, reducing chemical wastage and
environmental impact. (FAO, 2023) (Guleria, Kumar, & Mo, 2023)

Pest Detection and Management

Al technologies, including deep learning and computer vision, are
employed for pest detection and management. By analyzing plant tissues for
anomalies indicative of infestations, Al can alert farmers to potential threats,
allowing for timely and targeted interventions. This proactive approach helps
prevent crop losses and improves over- all crop health. (FAO, 2024) (Guleria,
Kumar, & Mo, 2023)

Global Trends and Future Prospects

Countries like the United States, Germany, and India are leading the
charge in the adoption of Al in agriculture, utilizing these technologies for
various applications, including crop monitoring and the development of
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agricultural robotics. The projected compound annual growth rate (CAGR)
of 23.1% for Al in agriculture suggests a robust growth trajectory for these
technologies in the coming years, further solidifying Al’s role in enhancing
agricultural productivity and sustainability. (FAO, 2024) (The Economist,
2025) (McKinsey, 2024)

By harnessing the capabilities of Al, farmers can significantly improve
their operational efficiency, reduce labor costs, and enhance resource
management, ultimately contributing to a more resilient and sustainable

agricultural future. (FAO, 2023) (EBSCO, 2025)

4. Integrating Biotechnology and Artificial Intelligence

The integration of biotechnology and artificial intelligence (Al) is
revolutionizing sustainable agriculture, providing innovative solutions to
address contemporary agricultural challenges. As climate change, resource
limitations, and the demand for sustainable practices intensify, the synergy
between these two fields offers promising avenues for enhancement in
agricultural productivity and resilience. (Wheeler, 2025) (EBSCO, 2025)

Enhancing Crop Genetics with Al

At the forefront of agricultural biotechnology is the application of genetic
engineering techniques, including CRISPR-Cas9 and other biotechnological
innovations that aim to develop crops with desirable traits. Al plays a
crucial role by analyzing extensive datasets to understand plant behaviors
and genetic variations rapidly and accurately. This data-driven insight allows
for the accelerated development of genetically modified crops capable of
withstanding adverse climatic conditions, resisting pests, and achieving higher
vields. For instance, the use of Al in optimizing genetic modifications can
lead to the creation of disease-resistant varieties that align with sustainable
farming practices. (FAO, 2023) (Guleria, Kumar, & Mo, 2023)

Al in Crop Monitoring and Management

Al technologies are increasingly being utilized for precise crop monitoring
and management, allowing farmers to make real-time adjustments that
significantly influence agricultural outcomes. By leveraging machine learning,
predictive analytics, and robotics, Al enhances the monitoring of crop health
and optimizes resource use. Autonomous robots and drones, equipped with
advanced sensors and Al capabilities, can map fields, monitor soil conditions,
and assess plant health, leading to more efficient agricultural operations.
The implementation of these technologies can streamline processes, reduce
waste, and improve food distribution, ultimately contributing to increased
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food security. (FAO, 2023) (Guleria, Kumar, & Mo, 2023)
Addressing Challenges and Ethical Considerations

While the integration of biotechnology and Al presents substantial
opportunities, it also raises ethical concerns that must be addressed. Issues
such as data protection, genetic discrimination, and the potential misuse
of biotechnological advances for harmful applications require careful
consideration. Moreover, a proactive approach involving diverse stakeholders
is essential to ensure responsible innovation and maintain public trust. This
includes developing effective governance frameworks that can balance
the benefits of these technologies with the associated risks, particularly

concerning biosecurity and ethical considerations in agricultural practices.
(FAO, 2024) (Guleria, Kumar, & Mo, 2023)

Future Directions

The future of agriculture lies in the effective convergence of biotechnology
and Al, where both fields can collaboratively address global challenges such
as climate change, food security, and resource management. By fostering
innovation through public-private partnerships and ensuring technology
localization to meet specific regional needs, stakeholders can optimize
the impact of these technologies on agricultural practices. Ultimately,
understanding the diverse motivations of smallholder farmers and designing
Al tools that align with their goals will be critical to realizing the full potential
of biotechnology and Al in sustainable agriculture. (FAO, 2024)

5. Impact on Sustainable Development Goals

The integration of biotechnology and artificial intelligence (Al) into
agricultural practices significantly influences the achievement of the Sustainable
Development Goals (SDGs), particularly in areas related to food security,
economic growth, and environmental sustainability. Sustainable agriculture
aims to meet increasing global food demands while minimizing detrimental

environmental impacts and enhancing ecosystem resilience. (Wheeler, 2025)
(Guleria, Kumar, & Mo, 2023) (The Economist, 2025) (McKinsey, 2024)

Contribution to SDG 2: Zero Hunger

One of the most direct impacts of Al and biotechnology is on SDG 2,
which focuses on ending hunger, achieving food security, and promoting
sustainable agriculture.

Advanced technologies, including Al-driven analytics and biotechnology
innovations, play a critical role in enhancing food production efficiency. For
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instance, machine learning models can optimize crop vields by predicting
weather patterns and dis- ease outbreaks, which directly addresses the
challenges of food insecurity and malnutrition. Moreover, these technologies
facilitate the development of crops that are more resilient to climate stresses,
thereby improving food availability and access. (FAO, 2024) (The Economist,
2025) (McKinsey, 2024)

Addressing Climate Change and Environmental Sustainability

Al and biotechnology also contribute to SDG 13, which focuses on
climate action. By utilizing techniques such as precision agriculture and
sustainable land management practices, farmers can optimize resource use,
reduce waste, and lower greenhouse gas emissions. Innovations such as
drip irrigation, rainwater harvesting, and agroforestry support the efficient
use of water and arable land, mitigating the impacts of climate change on
agricultural productivity. Furthermore, biotechnological advancements
enable the development of crop varieties that require fewer resources, thus
preserving environmental integrity while ensuring food security. (FAO, 2024)
(The Economist, 2025) (McKinsey, 2024)

Promoting Economic Growth and Decent Work

The intersection of Al, biotechnology, and agriculture aligns with SDG
8, which emphasizes economic growth and decent work. The adoption of
advanced agricultural technologies fosters innovation and entrepreneurship
within rural communities, creating job opportunities and enhancing
livelihoods. By streamlining agricultural practices and improving market
efficiencies, these technologies can drive economic growth and contribute
to poverty alleviation, particularly in developing regions. (FAO, 2023) (The
Economist, 2025) (McKinsey, 2024)

Cross-Cutting Benefits and Challenges

It is important to recognize that progress towards these SDGs is inter-
connected. Advancements in agricultural sustainability not only address food
security and environmental concerns but also promote gender equality, rural
development, and social equity among farmers. However, there are significant
hurdles to overcome, including resource scarcity, economic viability, and
socio-political barriers that may hinder the widespread adoption of these
technologies. Addressing these chal- lenges is essential to ensure that the
benefits of biotechnology and Al are accessible to all and that they contribute
effectively to sustainable development goals. (FAO, 2024) (The Economist,
2025) (McKinsey, 2024)
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6. Innovative Solutions for a Resilient Future

The intersection of biotechnology and artificial intelligence (Al) offers
promising pathways for achieving sustainable agricultural practices that
align with the Sustainable Development Goals (SDGs). As highlighted by
the Food and Agriculture Organization (FAQO), leveraging Al technologies
can significantly enhance agricultural efficiency, precision, and sustainability,
making them invaluable tools in combating the multifaceted challenges posed
by climate change and food insecurity. (Wheeler, 2025) (FAO, 2023)

The Role of Al and Biotechnology in Agriculture

Al applications in agriculture range from precision farming techniques
that optimize resource use—such as water and fertilizers—to advanced
supply chain management that minimizes waste and enhances productivity.
For instance, Al algorithms and predictive analytics enable farmers to make
informed decisions regarding irrigation, planting, and harvesting, thereby
increasing yields and reducing resource wastage. Furthermore, the integration
of biotechnology allows for genetic improvements in crops, enabling them
to withstand climatic adversities, pests, and diseases, thereby contributing
to food security and sustainability. (FAO, 2024) (The Economist, 2025)
(McKinsey, 2024)

Addressing Ethical and Regulatory Challenges

Despite the potential of these technologies, challenges remain.
Policymakers must establish clear data governance frameworks that address
ethical considerations, such as bias and discrimination in Al systems, while
ensuring equitable access to technological benefits. Public engagement and
education will play vital roles in aligning Al innovations with human values,
ensuring that advancements in agriculture are inclusive and beneficial to all

stakeholders, particularly marginalized farmers who often lack access to
necessary resources. (FAO, 2024) (FAO, 2023)

Enhancing Resilience Through Collaborative Efforts

To unlock the full potential of biotechnology and Al, targeted policies
and capacity-building programs are essential. This includes creating
supportive infrastructure and addressing socioeconomic barriers that hinder
equitable access to these technologies. Interdisciplinary collaboration among
stakeholders—including researchers, policymakers, and practitioners—will
be crucial for fostering innovative methodologies that advance sustainable
agriculture while ensuring food security and environmental resilience for
future generations. (The Economist, 2025) (McKinsey, 2024)
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The Future of Agricultural Innovation

As these technologies continue to evolve, their convergence is expected
to redefine agricultural practices. Innovations in genomics, automation,
and data analysis will empower farmers to adapt to a changing climate,
thereby facilitating the development of climate-resilient agrifood systems. By
embracing these innovative solutions, the agricultural sector can navigate the
complexities of modern challenges, con- tributing to a sustainable and secure
food future for a growing global population. (FAO, 2024) (The Economist,
2025) (McKinsey, 2024)
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Abstract

The present paper is case study that reflects the catalyst role of social
entrepreneur in circular economy. Paper discusses about narrow, slow, close, and
regenerate loops of circular economy. The Goonyj is an Indian social entrepreneur
that seeks to increase the longevity of clothing materials in order to close the
resource gap between urban and rural areas. The paper explains the challenged
faced by Goonj and strategies adopted by Goonj to overcome these challenges.

Keywords: Circular economy, Social Entrepreneur, Goonj, Sustainable
development

Introduction

One of the most talked-about concepts among environmental economics
researchers right now is the circular economy A closed-loop economy
that minimizes excessive waste generation and turns trash into a resource
is referred to as circular economy (Wysokinska, 2016). By separating
technological and biological cycles, a circular economy seeks to preserve
the maximum usefulness and value of goods, parts, and materials through
restorative and regenerative design Ellen MacArthur Foundation (2016).). A
circular economy based on sufficiency that lowers overall consumption is an
important goal. By lowering material and energy fluxes, the circular economy
seeks to protect and replenish natural resources. Ideally, it is made up of
closed loops, in which products are reused. One of the most crucial tools for
advancing sustainable development is the promotion of circular economy
concepts (Schroder et al., 2020). Many people see the CE as a new business
model for a healthy society and sustainable economy. Aspects of sustainable
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development, such social or economic sustainability, are incorporated by the
Circular economy (Ghisellini et al., 2016). By 2030, the International Labour
Organization (ILO) predicts that 6 million new employments will be created
worldwide, mostly in the areas of waste management, recycling, services,
repair, and rental-based business models (Geissdoerfer et al., 2017). The
Regenerate strategy, which prioritizes cleaner production processes and
ecosystem restoration, is one of nine circularity strategies that make up
the 9Rs framework, a crucial part of the circular economy. The framework
is divided into four loop types: narrow, slow, close, and regenerate. The
narrow loop exhibits the maximum level of circularity. This approach is
consistent with the circular economy’s initial definitions. Rejecting items or
services, rethinking consumption through multifunctional products, product-
as-a-service, or sharing models, and lowering the quantity of raw materials
or energy required to manufacture a product or resource are all examples of
narrow loops that include utilizing less material and energy. Through reuse,
repair, and refurbishment, slow loops increase the lifespan of products and
their components while improving the quality of defunct items and returning
them to their intended use. Closed loops include recycling, repurposing,
remanufacturing, and other methods of reusing materials to make new items
with the same or different uses, as well as using trash to make new products.
Renew loops: Make use of renewable and/or cleaner resources, as well as
products and procedures that protect and restore natural ecosystems.

A social entrepreneur is not only someone who does good deeds;
while they clearly want to enhance societal well-being, social entrepreneurs
create projects with a long-term outlook. One important feature that sets
them apart from well-meaning people who merely perform altruistic deeds
is the development of sustainable social benefit (Van Slyke and Newman
2006). In the social economy, a social enterprise is a business that prioritizes
making a positive social impact over making money. It uses earnings to
accomplish social goals while delivering goods and services in an inventive
and entrepreneurial way. Employees, customers, and stakeholders are all
involved in the transparent and ethical management of social companies.
Social enterprises that provide social value to the underprivileged are the
focus of this study; those that only create environmental benefit are not
included. Social businesses use a variety of business models to provide goods
and services to their target audience, such as direct provider, employer-
buyer, entrepreneur-support, direct employment, work placement and
integration, and assistance. They support members of the target group
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who provide them with goods, services, or resources, and they offer paid
employment and work-based possibilities. Additionally, they serve as market
intermediates, connecting target group members with marketplaces for
commercial involvement and selling goods or services on their behalf. These
models link individuals of the target population with possible markets and
enhance employment chances. Additionally, it has been suggested that social
entrepreneurship gives an enterprise a long-term competitive edge that
enables it to fulfill its social goals (Weerawardena & Sullivan Mort, 20010).

Case Study of Goonj

In order to solve the global shortage of clothing and its effect on poverty,
Anshu Gupta, who was born in 1970, founded GOONJ. He noted that
although clothing was the first obvious indication of poverty, it was not given
any consideration. Clothes were only given out after tragedies, even though
thousands of people per year perished or suffered from a lack of clothing.
Anshu also discovered harmful customs and health risks while watching
impoverished Indian women manage their periods without enough clothing.
Due to these malpractices, many women in their prime reproductive years
suffered, which resulted in uterus removal surgery. Nevertheless, in India
and international development efforts, the problem of material wants was
mainly disregarded. The importance of clothes and its influence on women'’s
life should be given more consideration, as demonstrated by Anshu’s work
(Pruthi s. 2012).

Goonj is a social venture that seeks to increase the longevity of clothing
materials in order to close the resource gap between urban and rural areas.
Through contributions, it gathers underutilized materials from homes and
companies and processes them to increase their useful life. This money is
then utilized to fund development projects in rural areas, assisting those who
are less fortunate in creating and putting into practice locally driven solutions.
Additionally, Goonj has its own recycled urban lifestyle product line, Green
by Goonj, which creates low-tech, locally produced goods for urban dwellers.
Reverse logistics, reuse, and recycling are some of the circularity ideas that
Goonj has been operating under since 1999. By utilizing urban excess
materials and circulating resources at their greatest level, By distributing
clothing to villages through a special value chain, GOONJ elevates traditional
humanitarian deeds into respectful giving and receiving. Cloths are transferred
to processing centers after being gathered through camps and processing
facilities. Cloth is used as currency for development projects including well
excavation, pond cleaning, and road and bridge construction since villagers
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receive it in lieu of cash. The ‘Vastra-Samman’ program includes this (Area
and Area 2015). Goonj has achieved notable progress in lowering waste and
pollution over the previous year. A social venture called Goonj employs over
1,700 people to process urban excess material in eight processing plants.
Before shipping the material, these facilities sift, separate, move, refurbish,
recycle, and pack it. In order to fill the gaps in rural infrastructure, water,
livelihood, education, health, disaster relief, and rehabilitation, the organization
creates a network of communities throughout India. By interacting with both
urban and rural communities, Goonj encourages a more inclusive alternative
economy and widespread civic engagement in tackling fundamental yet often
ignored challenges. Women who have been excluded from the workforce are
greatly impacted by this campaign. In just one year, Goonj, a development
model that collaborates with hundreds of cross-sector collaborations, has
supported more than 17,000 community-led projects. These initiatives
include kitchen gardens for nutrition and water rehabilitation. The planet
does, however, contain a sizable amount of unused stuff, which is frequently
seen as waste and a liability. One obstacle to promoting a mentality shift
toward viewing such material as an advantage is the lack of information on
its amount. One of the biggest obstacles facing SEC companies creating
and expanding circular models is obtaining excess material. There is a great
chance to link low-income communities’” development requirements with the
value of their unused material. Nevertheless, intricate backend logistics and
the requirement for a reliable supply chain from metropolitan to rural areas.

Challenge and strategies to overcome

Although there is a plenty of material in the world, much of it is
wasted. This is because there is insufficient information on the amount of
such stuff, which prevents people from changing their perspective to view
it as a potential resource and value. For social circular entrepreneur (SEC)
companies creating and expanding circular models, obtaining excess material
is a problem. There is a great chance to link low-income communities’
development requirements with the value of their unused material. However,
Goonj’s attempts to expand its influence have been hampered by intricate
backend logistics and the requirement for a reliable supply network from
urban to rural locations. Goonj began providing donations to communities
more than 20 years ago through localized camps. The organization became
aware that supply constraints needed to be addressed as it grew. In order
to gather unwanted commodities from their supply chain, including unsold
clothing, textile waste, and excess stock, Goonj started collaborating with
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merchants. Additionally, it implemented brand-led nationwide initiatives to
encourage consumers to return unneeded clothing. Larger businesses have
a great chance to improve their advertising and brand equity through this
relationship, and Goonj may greatly expand its material collection capabilities
by working with private sector organizations.

According to the International Labour Organization, seven to eight
million employments in a variety of positions and levels might be created
worldwide by the circular economy. Retraining and upskilling the workforce
is essential to achieving this, though, as is helping social and circular
enterprises attract and retain talent. Finding and keeping employees with
the hard skills and motivation to expand circular models is a challenge for
social entrepreneurs. Recruiting from low-income or marginalized groups
generally requires extra work, and on-the-job training is frequently required
to enhance employee performance and retention for organizations that
create impact through employment. Furthermore, it might be difficult for
social companies to find employees who share their vision and possess the
practical skills needed to implement circular models. Leaders and social
entrepreneurs must combine triple-bottom line goals and adopt a systems-
level perspective in order to establish effective circular and social enterprises.
Although social enterprise departments are present in both businesses and
academic institutions, students are not taught how to create, promote, or
fund these models in the typical curriculum. To successfully integrate social
and circular business models, entrepreneurs must think at a macro level and
constantly take externalities into account while making business decisions.

Conclusion

Social enterprises in circularity (SEC) use circular strategies and direct
impact models to provide social benefits to low-income populations and
those distant from the labor market. In the present case study studies, the
model adopted by the Goonj a social entrepreneur in promoting circular
economy. Goonj faces supply chain challenge to procure unsold clothes. To
overcome this challenge. it implemented brand-led nationwide initiatives to
encourage consumers to return unneeded clothing. Larger businesses have
a great chance to improve their advertising and brand equity through this
relationship, and Goonj may greatly expand its material collection capabilities
by working with private sector organizations. keeping employees with the
hard skills and motivation to expand circular models is a challenge for social
entrepreneurs. Recruiting from low-income or marginalized groups generally
requires extra work, and on-the-job training is frequently required to enhance
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employee performance and retention for organizations that create impact
through employment. Although social enterprise departments are present
in both businesses and academic institutions, students are not taught how to
create, promote, or fund these models in the typical curriculum

References

Area,D.S.S., & Area, S. M. (2015). Impact of Social Entrepreneurial Innovation
on Sustainable Development: The Study of GOONJ-Clothing as a Matter
of Concern.

Ellen MacArthur Foundation. (2016). Circularity indicators. Retrieved from
https://www.ellenmacarthurfoundation.org/programmes/insight/
circularity-indicators

Geissdoerfer, M., Savaget, P., Bocken, N. M., & Hultink, E. J. (2017). The
Circular Economy-A new sustainability paradigm?. Journal of cleaner
production, 143, 757-768.

Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on circular economy: the
expected transition to a balanced interplay of environmental and economic
systems. Journal of Cleaner production, 114, 11-32.

International Labor Organization, Circle Economy, and the Solutions for Youth
Employment (S4YE) Programme of the World Bank, “Decent Work in the
Circular Economy: An Overviewof the Existing Evidence Base” (2023)

Pruthi, S. (2012). Process of social entrepreneurship in India: the case of Goon)j.
In Social and Sustainable Enterprise: Changing the Nature of Business (pp.
1-23). Emerald Group Publishing Limited.

Schréder, P., Lemille, A., & Desmond, P. (2020). Making the circular economy
work for human development. Resources, Conservation and Recycling, 156,
104686.

Van Slyke, D. M., and H. K. Newman. 2006. “Venture Philanthropy and Social
Entrepreneurship in Community Redevelopment.” Nonprofit Management
and Leadership 16 (3): 345-68.

Weerawardena, dJ., & Sullivan Mort, G. (2001). Learning, innovation and
competitive advantage in not-for-profit aged care marketing: A conceptual
model and research propositions. Journal of Nonprofit & Public Sector
Marketing, 9(3): 53-73.

Whysokinska, Z. (2016). The” new” environmental policy of the European Union:
A path to development of a circular economy and mitigation of the negative
effects of climate change. Comparative Economic Research. Central and
Eastern Europe, 19(2), 57-73.



5

IMPACT OF ARTIFICIAL INTELLIGENCE ON
CONSUMER BEHAVIOR: OPPORTUNITIES
AND CHALLENGES
Dr. Ayushi Behl*

Abstract

Artificial Intelligence (Al) has transformed the landscape of consumer behavior,
reshaping how businesses engage with customers, personalize experiences,
and influence purchasing decisions. This research paper explores the profound
impact of Al on consumer behavior, examining both opportunities and challenges.
Through a comprehensive literature review and analysis of case studies, the
paper investigates how Al-driven technologies such as recommendation systems,
chatbots, and personalized marketing influence consumer decision-making.
Additionally, it addresses challenges related to data privacy, algorithmic bias, and
ethical considerations. The study concludes with strategic recommendations for
businesses to leverage Al while maintaining consumer trust and ethical standards
effectively.

Keywords: Artificial Intelligence, ethical consideration, data privacy, algorithmic
bias, chatbots

Introduction

The rapid advancement of Artificial Intelligence (Al) has revolutionized
the way businesses interact with consumers, fundamentally altering consumer
behavior patterns. Al technologies such as machine learning, natural
language processing, and predictive analytics have enabled companies to
gain deeper insights into customer preferences, enhance personalized
experiences, and optimize marketing strategies. From recommendation
systems on e-commerce platforms to Al-driven customer service chatbots,
Al is reshaping the consumer journey by influencing purchasing decisions,
brand loyalty, and overall customer satisfaction.
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However, while Al presents significant opportunities for businesses
to enhance consumer engagement, it also introduces challenges related to
data privacy, algorithmic bias, and ethical concerns. Understanding the dual
impact of Al on consumer behavior is crucial for businesses to leverage its
potential effectively while maintaining ethical and transparent practices.

This research paper aims to explore the impact of Al on consumer
behavior, focusing on the opportunities it presents for personalized marketing,
customer engagement, and decision-making, as well as the challenges related
to privacy, security, and ethical implications.

Research Questions:

1. How does Al influence consumer decision-making and purchasing
behavior?

2. What are the opportunities for businesses to enhance customer
experiences using Al?

3. What challenges do businesses face in implementing Al while maintaining
consumer trust and ethical standards?

Literature Review

The previous studies on Al uncover the hidden facts that help to fulfil the
objectives of the paper.

Evolution of Al in Consumer Behavior

Al has evolved from basic automation tools to advanced predictive
analytics and cognitive computing systems that can analyze vast amounts of
consumer data. The integration of Al in marketing and customer relationship
management (CRM) has significantly enhanced personalized marketing and
targeted advertising (Chaffey & Ellis-Chadwick, 2019). According to a study
by Dias (2020), Al-driven personalization can increase marketing efficiency
by 10% to 30% while improving customer satisfaction.

Al and Personalized Consumer Experiences

One of the most significant impacts of Al on consumer behavior is its
ability to personalize experiences. Recommendation engines powered by
machine learning algorithms provide tailored product suggestions, enhancing
customer satisfaction and increasing sales conversions (Jannach & Bauer,
2020). Netflix and Amazon are prominent examples of companies leveraging
Al for personalized recommendations, leading to improved customer
retention and brand loyalty.
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Al Chatbots and Customer Engagement

Al-powered chatbots have revolutionized customer service by providing
instant support and personalized assistance. Studies show that consumers
prefer chatbots for quick inquiries, leading to higher engagement and
customer satisfaction (Sheehan et al., 2020). However, limitations such as a
lack of emotional intelligence and inability to handle complex queries pose
challenges.

Consumer Trust and Ethical Concerns

While Al enhances personalized marketing, it also raises concerns about
data privacy and security. According to the Pew Research Center (2019),
consumers are increasingly wary of how their data is collected and used by Al
systems. Issues related to algorithmic bias and ethical considerations further
challenge businesses in maintaining consumer trust (Noble, 2018).

Opportunities of Al in Influencing Consumer Behavior

(@) Personalized Marketing and Customer Experience: Al enables
businesses to offer highly personalized marketing content based on
consumer preferences, purchase history, and browsing behavior.
Dynamic pricing and personalized promotions enhance customer
satisfaction and drive sales growth (Huang & Rust, 2021). Al-powered
recommendation systems used by platforms like Spotify and Netflix have
revolutionized content discovery, increasing user engagement and brand
loyalty.

(b) Predictive Analytics for Consumer Insights: Al-driven predictive
analytics allows businesses to anticipate consumer needs and trends by
analyzing historical data. This enables proactive marketing strategies,
inventory management, and demand forecasting, resulting in improved
operational efficiency and customer satisfaction (Davenport & Harris,
2017).

(c) Enhanced Customer Service with Al Chatbots: Al chatbots
provide instant customer support, personalized recommendations, and
seamless purchasing experiences. By using natural language processing
and sentiment analysis, chatbots enhance customer engagement while
reducing operational costs for businesses. Examples include virtual
assistants like Alexa and Google Assistant, which have transformed
consumer interactions with brands.

Challenges of Al in Shaping Consumer Behavior

(@) Data Privacy and Security Concerns: The extensive use of consumer
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data for personalized experiences raises significant privacy and security
concerns. Consumers are increasingly concerned about data breaches
and misuse of personal information. Regulations like the GDPR in Europe
and CCPA in California require businesses to maintain transparent data
collection and usage practices.

Algorithmic Bias and Ethical Issues: Al algorithms can
unintentionally reinforce biases present in the training data, leading to
unfair targeting and discrimination (O’Neil, 2016). For example, biased
advertising algorithms may result in discriminatory practices, affecting
consumer trust and brand reputation. Businesses need to ensure fairness
and transparency in Al decision-making processes.

Dependency on Al and Loss of Human Touch: Over-reliance on
Al in customer interactions may result in a loss of the human touch,
affecting customer satisfaction and emotional engagement. Consumers
may feel disconnected when interacting solely with chatbots or Al-
driven customer service systems. Striking a balance between automation
and human interaction is crucial for maintaining positive customer
relationships.

Strategic Recommendations

(@)

(b)

Transparency and Ethical Al Practices: Businesses should ensure
transparent data usage policies and ethical Al practices to build consumer
trust and loyalty.

Algorithmic Fairness and Bias Mitigation: Implementing fairness-aware
machine learning models can help reduce algorithmic bias and ensure
ethical decision-making.

Human-Al Collaboration: Combining Al capabilities with human
expertise can enhance customer interactions and maintain a personalized
touch.

Data Security and Privacy Compliance: Adopting robust cybersecurity
measures and complying with data protection regulations can safeguard
consumer data and enhance trust.

Continuous Consumer Education: Educating consumers about Al
functionalities and data usage can increase acceptance and reduce
skepticism.

Conclusion

Al has significantly transformed consumer behavior by enabling

personalized experiences, predictive analytics, and efficient customer service.
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While the opportunities for enhanced customer engagement and business
growth are substantial, challenges related to data privacy, algorithmic
bias, and ethical concerns must be addressed. Businesses need to adopt
transparent, fair, and ethical Al practices to leverage its potential effectively
while maintaining consumer trust. Future research should focus on developing
responsible Al frameworks and exploring the evolving dynamics of Al-driven
consumer behavior.
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ROLE OF SUSTAINABLE
ENTREPRENEURSHIP IN SDGS
Deeksha Chawla*

Abstract

This study conducts a comprehensive analysis to explore the contribution
of sustainable entrepreneurship to achieving the United Nations’ Sustainable
Development Goals (SDGs). Sustainable entrepreneurship has emerged as a key
driver of positive social, environmental, and economic change. In this study the
emphasis is on to bridge the gap between the existing knowledge and the future
outcomes. An effort is made to highlight the points that are not considered yet.
Nielsen predicted that by 2021 sustainable products will take up a quarter of retail
shelf space and capture $150 billion in consumer spending. Through this paper
efforts are made to understand the necessity for sustainable entrepreneurship and
to highlights the positive effects of following that practice.

Keywords: Entrepreneurship, Entrepreneurs, sustainability, ethical business
practices.

Introduction

Sustainable entrepreneurship is a concept of recent origin that is
attracting everyone’s attention towards itself. Anyone opting for sustainable
entrepreneurship will have to face challenges as well as will also get many
opportunities. In India awareness of sustainability increases and that will
benefit both entrepreneurs and consumers. In order to promote sustainable
entrepreneurship initiatives taken by the government are Start up India,
National clean Air programme. Sustainable entrepreneurship promotes
sustainability. Entrepreneurs have a moral obligation to think ahead and
consider the potential long-term consequences of their innovative ideas and
business strategies. They should prioritize ethical business practices that
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promote the well-being of society as a whole, rather than just focusing on
short-term gains.

Objectives of the study

e To study the impacts of the sustainable entrepreneurship
e Initiatives launched by the Government to promote sustainable
entrepreneurship

Research Methodology

This research uses a mixed-methods approach, combining literature
review and case studies to explore sustainable entrepreneurship’s role in
achieving SDGs. By identifying patterns and themes related to SDG alignment,
innovative business models, and challenges, the study aims to develop a
framework for sustainable entrepreneurship, pinpoint best practices, and
inform policy recommendations.

Meaning of Sustainable Entrepreneurship

Sustainable entrepreneurship involves businesses committing to ethical
practices, contributing to economic growth, and enhancing the quality of
life for various stakeholders, including employees, communities, and future
generations. This approach considers multiple stakeholders beyond just
shareholders when making decisions.

Impact of Sustainable entrepreneurship in India: sustainable
entrepreneurship has a great impact in different perspectives. Some of them
are:

e It has created over 300,000 direct and indirect jobs (Federation of Indian
Chambers of Commerce and Industry study)

e Sustainable entrepreneurship has benefited in the field of renewable
energy as there is growth noted in wind and solar energy sectors.

e According to Central Pollution Control Board India generates over 62
million tons of municipal solid waste annually and sustainable

e India generates over 62 million tons of municipal solid waste annually
and Sustainable startups developing innovative solutions for waste
reduction, recycling, and energy generation from waste.

Initiatives launched by the government

India’s sustainable entrepreneurship ecosystem is driven by its
commitment to achieving the United Nations’ Sustainable Development
Goals (SDGs). To promote sustainable business practices and address
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environmental challenges, the Indian government has launched initiatives
such as:

1. Start-up India program:
2. National Clean Air Program: Aims to reduce air pollution and promote
clean energy.

These initiatives demonstrate India’s dedication to sustainable
development and provide opportunities for entrepreneurs to drive positive
change.

Start-up Scheme

Startup India was launched by Prime Minister Narendra Modi on August
15, 2015, from the Red Fort, New Delhi* This initiative aims to foster
entrepreneurship and promote start-up ecosystems across the country. The
campaign’s primary objective is to develop over 75 start-up support hubs
nationwide, providing resources, mentorship, and funding opportunities to
entrepreneurs. Start-up India has been instrumental in promoting innovation,
job creation, and economic growth. Some of the key initiatives under Start-
up India include:

— Start-up India Seed Fund Scheme: Provides financial assistance to
start-ups for proof of concept, prototype development, and market entry.

— Start-up India Investor Connect: A platform connecting start-ups
with investors to facilitate funding opportunities.

— MAARG Mentorship: A one-stop platform offering mentorship,
advisory, and guidance to start-ups across various sectors.

— BHASKAR: A digital platform enabling collaboration and knowledge
sharing among start-up ecosystem stakeholders.

NCAP (National Clean Air programme)

It was launched by the Ministry of Environment, Forest and Climate
Change in January 2019.

It is the first-ever effort in the country to frame a national framework for
air quality management with a time-bound reduction target.

The plan includes 102 non-attainment cities, across 23 states and Union
territories, which were identified by the Central Pollution Control Board
(CPCB) on the basis of their ambient air quality data.

Non-attainment cities: These are those that have fallen short of
the National Ambient Air Quality Standards (NAAQS) for over five years.
Government has taken several initiatives to improve air quality. Delhi
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NCR has implemented several measures to reduce pollution and promote
sustainable transportation.

Vehicle Ban: A ban has been imposed on diesel vehicles older than 10
years and petrol vehicles older than 15 years in Delhi NCR, as per National
Green Tribunal (NGT) orders.*

Environment Protection Charges (EPC): Diesel vehicles with an
engine capacity of 2000cc and above are subject to EPC in Delhi NCR.

Cleaner Fuels: The introduction of cleaner/alternate fuels like CNG,
LPG, and ethanol blending in petrol aims to reduce emissions.

Electric Vehicles: The Faster Adoption and Manufacturing of Electric
Vehicles (FAME)-2 scheme promotes the adoption of electric vehicles.
Additionally, the permit requirement for electric vehicles has been exempted.

Vehicle Scrapping: The government has also initiated a wvehicle
scrapping policy to encourage the replacement of old vehicles with newer,
more environmentally friendly ones®.

Contribution of sustainable entrepreneurship in SDGs:
Sustainable entrepreneurship ultimately promotes SDGs.Sustainable
entrepreneurship plays a vital role in achieving Sustainable Development
Goals (SDGs). It contributes to economic growth, social well-being, and
environmental protection by providing innovative solutions to pressing social
and environmental problems’. The role can be studied as:

Economic Growth: Sustainable entrepreneurship creates jobs,
stimulates innovation, and increases competitiveness, ultimately contributing
to economic growth and development.

Social Well-being: Sustainable entrepreneurs develop solutions that
address social issues, such as education, healthcare, and poverty reduction,
improving the overall well-being of society.

Environmental Protection: Sustainable entrepreneurship promotes
eco-friendly practices, reduces waste, and conserves natural resources,
helping to mitigate climate change and environmental degradation.

Mechanisms for Contribution

Innovation: Sustainable entrepreneurs develop innovative products,
services, and business models that address social and environmental challenges.

Collaboration: Sustainable entrepreneurship fosters collaboration
among stakeholders, including governments, businesses, and civil society, to
achieve common goals.

Education and Awareness: Sustainable entrepreneurs raise awareness
about social and environmental issues, promoting education and behavioural
change.
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Conclusion

The study shows that Sustainable entrepreneurship is adopted
everywhere and also government is supporting that by contributing in
it. But it is only a beginning more and more has yet to come in future. It
provides many opportunities to the existing as well as new entrepreneurs.
There is tremendous scope for the market players as sustainable products
are preferred as compared to others. As the government also introducing
measures to promote sustainability then there are more chances for making
it a compulsion in the future time.By cing sustainable entrepreneurship,
we can accelerate progress towards achieving the SDGs and create a more
equitable, sustainable, and prosperous future for all.
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SUSTAINABLE DEVELOPMENT IN THE
NEO-COLONIZATION FRAMEWORK

Dr. Dipika Thalia*

Abstract

Sustainable development is emerged as a pivotal issue that needs to be
instantly faced and solved by the developing nations. International organizations
have set different objectives for countries to follow in order to achieve sustainability
and fight crises such as climate change, poverty and inequality. The United
Nations, for example, has set an urgent Agenda for Sustainable Development for
all countries to follow which is made up of 17 sections, named the Sustainable
Development Goals (SDGs), these goals need to be achieved by 2030. These
SDGs aim for the end of poverty and hunger, the enhancement of people’s well-
being and education, the accessibility to clean water and sanitation, and other
objectives that lead to the spread of peace of prosperity among the world’s different
populations. In this paper, using neo colonized framework to analysis and observe
how world’s developing countries try to gain sustainable development goals in
different difficulties and barriers emerged by developed nations.

Keywords: Sustainable Development, International Organizations, Colonization,
Neo Colonization, Developing Nations.

Introduction

Currently, sustainable development has been one of the most discussed
topics. There are different conceptualizations and theoretical backgrounds
regarding sustainable development, but colonization and its effects are
usually overlooked by them. Basically, sustainable development is a long-
term solution to how we plan our indefinite progress in the future without
causing damage to the environment so as to guarantee a safe habitat for the
next generations, who will continue to develop their economies, societies,
and care for the environment with a similar ideal in mind. It satisfies our
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needs without sabotaging the opportunities of others. The concept covers
a broad scope of matters such as environmental, social, and economic
development which continues to prove its importance in our lives as it affects
all aspects of them. The United Nations have set out a number of Sustainable
Development Goals and targets to serve as guidelines for the future and
optimal consctous development.

During the UN Sustainable Development Summit of September 2015,
which took place in New York, the Transforming our world: the 2030 Agenda
for Sustainable Development was adopted by the 193 countries belonging to
the UN General Assembly and clearly outlined 17 Sustainable Development
Goals (SDGs) and 169 targets. All of which must be accomplished by 2030.
The UN Agenda for Sustainable Development is clear that moving towards
sustainability requires the broadest possible international cooperation, an
ethic of global citizenship and shared responsibility. Crucially, this includes
decreasing international disparities between developed and developing
countries, such as in international decision-making, control and use of natural
resources and unsustainable patterns of consumption and production. This
paper talks about how internationally neocolonialism holds the developing
countries under its paws of advanced technology, development, western
culture superiority, economy, global culture inclusive processes, and ways
to sell it while simultaneously demeaning the culture of these developing
countries. Developed countries have a way to turn things around in their favor,
first, they colonized and established a direct control and now, consequently
have “neo- colonized” which simply means that they have now established
an indirect control through their products and so on. This paper also provides
an understanding of all are the effects on the developing countries in terms
of the superiority which is posed on the ethnic practices of the neo-colonized
countries

What are Developing Nations?

A bright development in the world was the mushrooming of newly
independent States emerging from colonialism. However, these new States
faced some common challenges, mainly as a result of their colonial past.
They were underdeveloped, lacking in strong institutional structures and
possessed no voice at the international level. At the same time, they had a
strong desire to support other countries which were still under the yoke of
colonialism to become independent. By definition, developing countries have
a lower quality of life, income, economic development, and industrial growth
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than the global average. Moreover, they are vulnerable to social, economic,
and environmental issues — all of which harm their quality of life. Even
though they may have faced issues that are similar to developed countries,
the impacts on them are often more severe. The Human Development Index
(HDI) measures a country’s economic development, life expectancy, health,
education, and quality of life. According to the United Nations and the HDI,
countries with an HDI rating of less than 0.8 are classified as underdeveloped,
or still developing. By that standard, there are 122 nations still developing,
and are in need of support to develop sustainably.

Today we live in globalized world. Economically, states around the world
are not only interconnected, but interdependent, on one another under a
system called globalization. An official definition of globalization is “the
development of an increasingly integrated global economy marked especially
by free trade, free flow of capital, and the tapping of cheaper foreign labor
markets,” but that is limited (Merriam-Webster). In reality, globalization is the
new, more-acceptable term for the exploitation of human labor and natural
resources on an international scale. Structurally, globalization is a continuation
of the previous systems of exploitation of slavery and colonization but with a
nicer connotation.

Two International institutions — the International Monetary Fund (IMF)
and the World Bank — made sure exploitation and the ten key tenets of
neoliberalism would spread around the world. In 1994, the World Trade
Organization (WTO) was formed as part of these two economic institutions.
Membership into the WTO is crucial, as it is the doorway to participating in
international trade. Moreover, the IMF and World Bank prioritized product-
led development rather than manufacture-led development. This means that
states entering the international trade scene were incentivized to centralize
their economy around one or more commodities — such as cotton, rubber,
oil, or precious minerals and metals such as gold, diamonds, tungsten, and
tin — which severely stunts an economy, particularly a new economy. This
form of development leads to a trap where developing countries’ economies
are dependent on trade and foreign investment rather than domestic
manufacturing. Thus, states in this position can grow their economies only
as much as western economic superpowers allow it. It is under this system
that developing countries go into massive debt to try and participate in global
trade, which is another way these economic institutions purposely stifle their
economies. If a government is preoccupied with paying off their debt, paying
for infrastructure and social security programs will not be an urgent priority.
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Another extremely tool of neocolonial control, in developing countries
is the mechanism for monitoring and controlling foreign currencies
within the IMF. To be a member of the IMF, World Bank, and WTO, a
state must agree to “peg” its currency on the United States dollar,
the European euro, or the British pound sterling. Prior to this system,
currency value was based on the gold standard. States were required to
have the same amount of gold in their central reserve as they did money
in circulation. This means that powerful currencies are no longer based on
tangible, material wealth. Instead, the United States dollar, for example,
is powerful simply because the United States is the largest economic and
military superpower on the planet.

In the present era, Multi Nationals Corporations assume the role of
colonial powers. Instead of exploiting land to make a royal family rich, the
benefactors are CEOs and corrupt politicians. Technology keeps advancing,
but the systems of production stay in the exploitative past. Slavery, colonialism,
and globalization are all methods of exploitation of human beings by human
beings for the purpose of making a profit. This is called Neo Colonization.
German philosopher Karl Marx accurately highlighted that a system of
political inequality will always culminate in a system of economic inequality.
Karl Marx argued that capitalism represented a stage in the socio-economic
development of humanity. He believed that ultimately and inevitably, the
capitalist system in industrially developed countries would be overthrown
by a revolution of the working class; this would result in the establishment
of socialist utopias. In 1916, Vladimir Lenin however, modified this thesis,
claiming that the rapid expansion of European imperialism around the world
in the last decade of the nineteenth century had marked the highest stage
of capitalism. With the granting of independence to colonies, a theory of
modernization took hold. This suggested that independent countries would
begin to develop very rapidly, politically and economically, and would
resemble “modern” Western countries. It soon became clear, however, that
this was not happening.

New Colonialism is new Avtar of Colonialism

Colonialism and Neo-colonialism (1964) of Jean Paul Sartre contains
the first recorded use of the term “neo-colonialism”. The term has become
a dominant theme in African Philosophy, and particularly in African political
philosophy. Sartre argues in the book for the immediate disconnection of
France’s grip upon its ex-colonies and for total liberation from the influence
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of French policies on those colonies. However, the term was first officially
used in Africa in one of the All-African People’s Conferences (AAPC), a
powerful political group, which held various sessions in the late 1950s. Neo-
colonialism is a continued survival of the colonial system in many of the
African states, by turning them into victims of political, economic, social,
military and technical forms of power.

Neo-colonialism can be described as the continuation of the colonialism
in the form of economic model after a colonized territory has achieved
formal political independence. Europeans had colonized many countries in
the late nineteenth century, instituting a system of economic exploitation
in which the raw materials, particularly minerals, were appropriated and
exported to the benefit of the colonizing power. Once colonialism came
to an end, a new type of colonization emerged with a new strategy. Neo-
colonialism therefore suggests that when European powers granted nominal
political independence to colonies, they continued to control the economies
of their earlier colonies. According to the Social Contract Theory of Thomas
Hobbes, “it is because of our self-serving desire for security that we agree to
subordinate ourselves completely to an absolute sovereign power.” But when
this power overpowers us in varied ways then we find injustice all over.

Thus, Climate and Environmental change is neo colonial practice
created by Developed nations. Under the effect of increasingly tight and
expensive environmental regulations, emerging nations who have historically
contributed little to anthropogenic atmospheric pollution may now become
the victims of global climate policy. The “collective West” nations are entirely
to blame for anthropogenic climate change since they did not consider the
environment at all when they built their industrial foundation. But by forcing
everyone to adhere to stringent rules, they are really Under the guise of
environmental concerns, they are essentially denying the world’s poorest
nations their right to progress. As a result, environmental inequality is still
a pressing issue. Once more, the phrases “climatic neo-colonialism” and
“carbon neo-colonialism” are frequently used. Even though international
organizations are officially promoting the idea of “common but differentiated
responsibilities” in the battle against climate change, developing nations
continue to worry that actual practices will not adhere to it.

Contemporary Relevance of Neo Colonialism

1. China’s Belt and Road Initiative (BRI): Criticized as a form of debt-trap
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diplomacy—a neo-colonial strategy to control strategic infrastructure in
countries like Sri Lanka, Pakistan, and parts of Africa.

2. IMF Conditionalities and Structural Adjustment Programs: Developing
countries are forced to liberalize markets, cut public spending, and
privatize services—leading to inequality, poverty, and loss of sovereignty.

3. Foreign Direct Investment (FDI) in India: While FDI can boost
development, unchecked foreign control in critical sectors like retail,
agriculture, or data economy raises neo-colonial concerns.

Digital Colonialism: The New Frontier

e Tech giants from the Global North (Google, Meta, Amazon) dominate
the data and digital infrastructure in India and other developing nations.

e Sociologists call this “data colonialism”, where personal and national
data becomes a commodity controlled by foreign players.

Thus, the disparity between the North and the South continues to exist
in terms of access to resources, investment, and technology, as well as and
this is no less significant in terms of opportunities for the development of
social infrastructure and human capital. All of this occasionally results in
the phrase “neo-colonialism” being employed in both political and expert
discourse. Since it first arrived fifty years ago, it has not vanished anywhere.

Against this background, the work of specific international organizations
that have a large representation of developing nations and give them a greater
voice is particularly significant, these consist of numerous regional bodies,
such as the G20 and BRICS. In order to achieve global equality, legality and
development, the BRICS are forming their own set of political ideas and
values. India’s current G20 Presidency has proposed a similar strategy.

NAM: Key of Sustainable Development for Developing Countries

The world is undergoing a period of transformative change, with many
countries facing social, economic and environmental crises and other parallel
crises in the aftermath of the COVID19 pandemic. This ‘polycrises’ has
accelerated global economic and political fragmentation, further widened
inequalities among and between nations, and reversed progress made in
some Sustainable Development Goals (SDGs).

The NAM was born in 1961 against the backdrop of the Cold War
tensions between the two blocs. It did not wish to belong to any military
alliance itself and stood for “the end of colonialism, the realization of the right
of self-determination of peoples, equal rights of races and peoples, nuclear
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disarmament and peaceful international cooperation of all peoples and states”.
Yet, there was also a common desire among them “to co-operate with any
government which sought to contribute to the strengthening of confidence
and peace in the world”. NAM Member States hoped that the ‘solidarity
of the weak’ could defend their common interests at the international and
regional levels.

The NAM has been fighting for an alternative world order to address
several important issues for developing and least developed countries such
as poverty and existing inequalities. NAM also came forward to help these
countries in trying to assert their sovereignty and economic rights, including
at the UN, in cooperation with other country groupings. For instance, the
NAM has maintained a close relationship with the Group of 77 (G-77) and
China, especially through the Joint Coordinating Committee (JCC) of the
G-77 and the NAM, which was established in 1994 with the objective of
promoting coordination and cooperation between both, wherever possible
at all relevant multilateral fora to address issues of common concern to both
groupings subject to their respective competencies.

The emergence of newer country groupings, both within and across
regions, has also influenced the NAM. Many NAM Member States are now
engaged in economic and regional country groupings such as the G-20,
BRICS, ASEAN etc.

Major Achievements of The Non-Alignhed Movement (NAM)

The NAM has been an important international force which aims at
the promotion of economic and cultural cooperation, development, peace
and security, and to oppose colonialism and neo-colonialism. In particular,
the NAM countries have historically engaged in a dynamic process of
strengthening the United Nations and providing a platform for countries
to engage in meaningful discussions towards global peace and preventing
polarization of the world. Despite some proclamations to the contrary42
the NAM has stood the test of time as it has been adapting to the changing
international scenarios. In particular, it has played an important role in
protecting and preserving the interests of the developing countries in the
economic and political arena.

1. Decolonization: The struggle against colonialism was one of the initial
challenges for the NAM. During the early days of the Movement, its
actions were a key factor in the decolonization process, which later
led to the attainment of freedom and independence by many countries
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and the establishment of new nation-states. While the colonial powers
continued to apply apartheid and racial discrimination in countries such
as Namibia and South Africa, the NAM sponsored a series of resolutions
supporting the adoption and implementation of the Declaration on the
granting of independence to colonial countries and peoples.

2. New International Economic Order: During the 1970s, the NAM
aimed at building up a multilateral system supportive of economic
development and fundamental freedoms, calling for the establishment
of a New International Economic Order (NIEO)46 that recognized the
existence of a “gap between the developed and the developing countries
(which) continues to widen in a system which was established at a time
when most of the developing countries did not even exist as independent
States and which perpetuates inequality”47. It also established a set of
principles recognizing the need for the respect of sovereignty of States
over their natural resources, self-determination of all peoples, and the
full and effective participation of all countries in the global financial
and economic systems. It also gave special attention to developing
countries seriously affected by economic crises and natural calamities,
among others. The adoption of the Declaration on the NIEO marked a
milestone for furthering the relevance of the human rights aspects in the
international economic system.

The world is currently facing multiple crises, some of which are
existential ones. These crises require a set of systemic, structural, innovative
and global solutions. In order to contribute effectively to this transformative
process for our common future, the NAM is required to increase solidarity
and coordination among its Member States, with the objective of overcoming
differences and resistance at the world stage

G20 Recommit to SDGs

“We are One Earth, One Family, and we share One Future.” This is the
opening sentence of the Group of 20 (G20) New Delhi Leaders’ Declaration,
in which the leaders pledge to “leverage the G20’s convening power and its
collective resolve to fully and effectively implement the 2030 Agenda and
accelerate progress toward the SDGs.” The G20 is made up of 19 countries
and the EU. It is a group of developed and developing countries, The leaders
commit to “taking collective action for effective and timely implementation of
the G20 2023 Action Plan to Accelerate Progress on the SDGs,” including
through actions on eliminating hunger and malnutrition, strengthening
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global health and implementing One Health approach, and delivering quality
education, with culture acting as a transformative driver of the SDGs.

The leaders acknowledge the role of G20 cooperation in determining
the course the world takes. They recognize the “cascading challenges and
crises [that] have reversed gains” on the 2030 Agenda for Sustainable
Development and its SDGs, including climate change, biodiversity loss,
pollution, land degradation and desertification, rising commodity prices and
cost-of-living pressures, poverty, inequality, and conflicts. The leaders “affirm
that no country should have to choose between fighting poverty and fighting
for our planet.”

Conclusion

In Conclusion, Colonialism may have ended, but the problem of
neocolonialism has arisen, where many of these former colonial powers still
hold sway over their former colonies. This can be seen in the instance of
economic imperialism, globalization, cultural imperialism, and conditional
aid that leads to indirect control of the country by establishing a sort of
hegemony. In this way, the unity of third world developing countries on
different platform like NAM, G-20, BRICS, ASEAN and many more groups
pay attention to fight against big colonizers power which are create obstacles
towards achieving Sustainable Development Goals till 2030.
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SUSTAINABLE DEVELOPMENT THROUGH
WOMEN EMPOWERMENT: A STUDY OF
SUDHA MURTHY’S THREE THOUSAND

STITCHES
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Abstract

First introduced in the 1987 in Brundtland Report (also known as Our
Common Future) and published by the United Nations, the concept ‘Sustainable
development’ means “Development that meets the needs of the present without
compromising the ability to meet their own needs. (1).” It highlights social,
economic and environment progress while ensuring equity and justice for all.
Women empowerment is a fundamental pillar of sustainable development.
Sustainable development and women empowerment are deeply connected as
empowering women leads to economic prosperity, environmental conservation
and social well-being. Sustainable development has emerged as a pertinent theme
in Indian English literature reflecting themes about environmental degradation,
economic disparity and social justice. Numerous writers such as Amitav Ghosh,
Kiran Desai, Arundhati Roy have explored this theme in their writings and Sudha
Murthy a renowned Indian author and philanthropist, is no exception. Sudha
Murthy’s novels often highlight the themes of Women empowerment, self-reliance
and sustainable development, particularly in rural and traditional Indian settings.
While she does not write openly on sustainability as a primary theme, her stories
emphasize how education, financial independence and resilience can drive
sustainable development for women. This research paper analyzes the concept
of sustainable development through women empowerment in Sudha Murthy’s
Three Thousand Stitches. Three Thousand Stitches highlights social sustainability
through real life stories of Empowerment, education and upliftment of marginalized
communities.
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Sustainable development is a multidimensional concept which can be
defined as “the development that meets the needs of the present without
compromising the ability to meet their own needs” (1). This most widely
accepted definition was specified by Brundtland Commission in its report
Our Common Future (1987). Sustainable development favors the endeavors
towards building an inclusive, sustainability and resilient future for people. It
highlights social, economic and environment progress while ensuring equity
and justice for all. Economic growth, social inclusion and environmental
protection are fundamental elements of sustainable development.

Sustainable development is an essential goal for the societies aiming
to achieving social, environmental and economic sustainability. As the
world struggles toward the achievement of sustainable development, the
empowerment of women emerges as the most prominent component in
establishing a resilient society. Empowering women is crucial for sustainable
development as it ensures equal opportunities for all and improves societal
well- being. Empowering someone is giving them, particularly women, the
ability to get and hold power resources so they may reject choices made
by others that have an impact on them or make decisions independently.
Women’s education as well as economic and financial stability is seen in
the perspective of sustainable development, which provides chances to end
poverty, preserve human health and well-being, and safeguard people’s means
of subsistence and sociocultural integrity. Financial stability and education
are essential for reducing poverty and providing the next generation with
knowledge.

Sustainable development has emerged as a significant theme explored
in Indian English literature, reflecting concerns about environmental
degradation, economic disparity, and social equity. Numerous writers such as
Amitav Ghosh, Kiran Desai, Arundhati Roy have explored the theme of social
sustainability in their writings and Sudha Murthy, a renowned Indian author
and philanthropist, is no exception. Sudha Murty is the Chairperson of the
Infosys Foundation and an active member of the Gates foundation for public
health care initiatives. She has given extraordinary amount of contribution
to literature in both Kannada and English languages. Her incomparable
philanthropic work has had a significant influence on schooling in Karnataka’s
rural communities. She received the ‘Padma Shri’and the ‘R.K. Narayan
Award’ for writing. She received ‘The Padma Bhushan’ in 2023 in recognition
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of her services to the social work area. Sudha Murthy gradually weaves the
themes of sustainable development into her works, often highlighting rural
upliftment, environmental consciousness, and social responsibility. While she
does not write openly on sustainability as a primary theme, her stories reflect
values that align with sustainable development goals, such as education,
gender equality, rural empowerment, and ethical living. Numerous of her
books accentuate the need for sustainable rural development and upliftment
of marginalized communities. She often discusses nature, conservation, and
the importance of simple living. Sudha Murthy’s novels often highlight the
themes of Women empowerment, self-reliance and sustainable development,
particularly in rural and traditional Indian settings. Her stories emphasize
how education, financial independence and resilience can drive sustainable
development for women.

Her short story, Three Thousand Stitches is a profound narrative of
empowerment, resilience, and social transformation. It highlights social
sustainability through real life stories of empowerment, education and
upliftment of marginalized communities. The story unravels Murthy’s
efforts to rehabilitate devdasies providing education, vocational training and
financial independence, she ensures long term social sustainability for these
women. The story reflects how empowering women, particularly those from
disadvantaged backgrounds, leads to broader societal progress. This paper
explores how Three Thousand Stitches embodies the principles of sustainable
development through women’s empowerment by addressing economic
independence, education, health, and social inclusion.

Murthy’s Three Thousand Stiches presents women empowerment as a
key driver to sustainable development. Amartya Sen in his book Development
as Freedom also denotes, “empowering women with education and economic
opportunities leads to sustainable development and poverty reduction” (189).
Women empowerment plays a pivotal role in sustainable development, as
recognized by United Nations Sustaianbale Deveopment Goals (SDGs).
Empowering women supports not only women but also strengthens entire
communities, driving improvements across health, education, economic
stability, and environmental resilience. Goals such as economic growth,
quality education, decent work and reduced inequalities are all connecting to
ensuring that women have equal opportunities in society. Three Thousand
stitches is a powerful example of these principles in action and presents
education as a tool for women empowerment. Education is a fundamental
factor in women’s empowerment and sustainable development. Women'’s
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education as well as economic and financial stability is seen in the perspective
of sustainable development as it provides probabilities to the culmination
of poverty, preserves human health and well-being, and safeguard people’s
means of subsistence and sociocultural integrity. Lack of education has kept
many of these women vulnerable to exploitation and social marginalization.
Murthy and her team work towards educating women, making them aware
of their rights, health, and economic opportunities. Literacy programs have
been introduced to teach them basic reading and writing skills. Awareness
campaigns help them understand legal rights, reproductive health, and
financial literacy. The initiative also extends education to their children,
ensuring the next generation has better opportunities. Education breaks
the cycle of poverty, helping women make informed decisions and actively
participate in their communities. This aligns with SDG 4 (Quality Education)
and SDG 5 (Gender Equality), reinforcing sustainable development goals.
Empowering women subsidizes directly to economic growth by enabling
them to enter the workforce, engage in entrepreneurship, and support
household income. Sudha Murthy contributes to the sustainable economic
growth by endeavoring for the upliftment of the devdasi community
throughout Three Thousand Stiches. From assisting devadasis rebuild their
lives to making them economically independent Murthy demonstrates the
impact of collective efforts in uplifting women. The story disruptions the
cycle of exploitation of devdasies and presents Sudha Murthy’s efforts to
rehabilitate devdasi women who were traditionally dedicated to temples but
often ended up in sex work due to societal norms and economic vulnerabilities.
These women had been trapped in a cycle of poverty, illiteracy, and social
stigma, preventing them from accessing mainstream opportunities. Murthy’s
initiative aims to provide them with alternative livelihoods, education, and
healthcare, thereby helping them break free from their past. This effort aligns
with sustainable economic development, as it not only rescues individuals
from exploitation but also integrates them into productive sectors of society.
Sustainable development is incomplete without addressing health and well-
being (SDG 3). The devadasis in Three Thousand Stitches face severe health
issues, including malnutrition, sexually transmitted diseases, and psychological
trauma. Sudha Murthy along with her team works towards ensuring access
to healthcare which includes regular medical check-ups and free treatment
for common diseases, awareness programs on reproductive health and safe
practices, mental health counseling to help them cope with trauma and
integrate into mainstream society. By providing access to healthcare and
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well-being initiatives, the initiative significantly improved the quality of life for
these women, allowing them to lead dignified and healthy lives.

One of the most significant barriers to empowerment is the social stigma
attached to the devadasis in Three Thousand Stitches. Society often refused
to accept them, making reintegration difficult. Murthy worked tirelessly to
change public perception and create an inclusive society. She endeavours for
the upliftment of the marginalized communities. She has mobilized community
support through awareness campaigns and encouraged employers, educators,
and policymakers to provide opportunities to these women. She leveraged
media and storytelling to challenge stereotypes and bring about social change.
This initiative fostered long-term social sustainability, as it worked not just on
economic aspects but also on mental and social acceptance.

The success of Murthy’s intervention demonstrates how empowered
women contribute to a nation’s sustainable growth. The transformation
of 3,000 women had a ripple effect. Economic Growth — These women
became financially independent, contributing to local economies (Economic
Growth). Their children received education, breaking generational poverty
cycles (Education Expansion). Access to healthcare improved overall
community well-being (Better Health Outcomes). Acceptance of these
women encouraged progressive social values and inclusion (Social Change).
By focusing on empowering the most marginalized, Three Thousand Stitches
aligns with the global vision of sustainable development.

Sudha Murthy’s Protagonists become empowered women who
challenge restrictive norms, break barriers, and foster cultural transformation.
They bring new perspectives to family and community dynamics, reducing
inequalities and promoting social cohesion. They promote fairer policies,
safer environments, and equal rights, strengthening social stability

Sudha Murthy’s Three Thousand Stitches is a compelling narrative
that illustrates how women’s empowerment is at the heart of sustainable
development. It proves a powerful testament to the transformative impact of
women’s empowerment on sustainable development. It focuses on education,
financial independence and social inclusion. By addressing the issues such as
economic independence, education, healthcare, and social inclusion, Murthy’s
initiative successfully transform thousands of lives. Her work embodies
the principles of sustainable Development. This case study reinforces the
idea that empowering women is not just about gender equality—it is about
building a sustainable future for all. Women, when provided with the right
opportunities, become agents of change, driving economic growth, social
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progress, and community well-being. As societies strive to meet the United
Nations Sustainable Development Goals, the lessons from Three Thousand
Stitches serve as a blueprint for policymakers, activists, and organizations
working towards an equitable and sustainable future.
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THE INTERPLAY BETWEEN FUTUREMARKETS,
SUSTAINABILITY AND CRYPTOCURRENCIES:
A COMPREHENSIVE ANALYSIS
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Abstract

As economies and businesses transition to more technologically sophisticated
and ecologically conscientious systems, the intersection of future markets,
sustainability, and cryptocurrency has gained a lot of attention. The environmental
effects of cryptocurrency mining, the role of blockchain in encouraging sustainable
business practices, and the ways in which cryptocurrencies and decentralized
finance (DeFi)affect market sustainability in the future are the main topics of this
paper’s exploration of the connections among these three fields. The study looks
at the opportunities and problems that cryptocurrencies pose for reaching global
sustainabilitytargets, especiallyinrelationtofinancialmarkets. Thestudy concludesby
highlighting how cutting-edgetechnologies like blockchain havethe abilityto promote
sustainable financial systems and steer future markets toward more environmentally
friendly behaviors. with blockchain technology and cryptocurrencies emerging as
significant forces behind this change. The importance of digital currencies and
decentralized technology has grown as the globe struggles with social difficulties,
environmental problems, and the necessity for economic resiliency. Sustainability
and future markets are becoming more and more entwined, which raises important
concerns about the trend’s effects on the environment, society, and economy.
The market for cryptocurrencies has made great progress in upending established
financial systems thanks to its creative decentralized structure. But the emergence
of cryptocurrencies has also raised environmental issues, especially in relation
to the energy-intensive mining procedures. At the same time, there has been a
growing interest in the potential of blockchain technology to develop efficient,
traceable, and transparent mechanisms for advancing sustainability.
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This paper explores how future markets can leverage the combined power
of cryptocurrencies and blockchain to create sustainable financial systems while
addressing the environmental impacts of these emerging technologies.

Keywords: Cryptocurrencies, Decentralized Finance, Blockchain, Future
Markets

Introduction

In today’s quickly changing financial world, the relationship between
cryptocurrencies, sustainability, and future markets is becoming a more
important topic. Future markets are typically linked to speculating and
hedging in stocks, commodities, and other financial instruments since they
allow the purchase and sale of contracts for assets at fixed prices. These
markets are changing, though, as a result of the rise of investments motivated
by sustainability. In order to promote more environmentally friendly and
socially conscious results, investors are increasingly examining how financial
instruments might address environmental, social, and governance (ESG)
objectives. Originally developed as a substitute for fiat money, cryptocurrencies
are now essential to this changing financial landscape. While Ethereum is
moving toward more energy-efficient consensus mechanisms (such proof of
stake), several cryptocurrencies, like Bitcoin, are criticized for their energy-
intensive mining procedures. As the desire for more environmentally friendly
solutions increases, these developments have an impact on sustainability
goals as well as the future role of crypto currencies in markets.

Future market integration of cryptocurrencies presents both opportunities
and challenges. On the one hand, cryptocurrencies’ volatility may prevent
established financial sectors from adopting them widely. However, by removing
middlemen and promoting transparency, cryptocurrencies’ decentralized
structure can encourage more effective and sustainable investment methods.

Furthermore, a novel strategqy to combat climate change and
environmental preservation is offered by the expanding trend of tokenization
in sustainable assets (such as carbon credits). In order to prevent financial
advancement from coming at the price of the environment, stakeholders
must strike a balance between innovation and environmental responsibility
as the convergence of future markets, sustainability, and cryptocurrencies
continues to develop.

The purpose of this analysis is to examine these intricate connections,
emphasizing how cryptocurrencies may promote sustainability in markets of
the future.
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Review of Literature

The intersection of future markets, sustainability, and cryptocurrencies
has emerged as a critical area of study as global economies strive for greater
environmental, social, and financial sustainability. The cryptocurrency sector,
often criticized for its energy consumption and market volatility, has also
exhibited potential to drive innovation in sustainable business models. In this
literature review, we examine research from various disciplines to explore
how cryptocurrencies could impact the development of sustainable future
markets, with a focus on their environmental footprint, blockchain’s role in
sustainable finance, and the broader implications for market evolution.

1. The Environmental Impact of Cryptocurrencies

A significant body of literature has focused on the environmental
challenges posed by cryptocurrencies, particularly the high energy
consumption associated with mining activities. Cryptocurrencies like Bitcoin
and Ethereum (before its transition to proof-of-stake) rely on a proof-of-work
(POW) consensus mechanism, which requires substantial computational
power to validate transactions and ensure network security.

Energy Consumption of Cryptocurrency Mining

Bitcoin, the largest cryptocurrency by market capitalization, has attracted
significant attention due to its energy-intensive mining process. According
to Bohme et al. (2015), Bitcoin mining’s electricity consumption has been
likened to that of entire countries, raising concerns about its environmental
sustainability. Cambridge Centre for Alternative Finance (2021) reports that
Bitcoin mining consumes more energy than some mid-sized nations. The
environmental impact is largely attributed to the global reliance on fossil fuels
in energy generation, especially in mining hubs located in China and Russia,
where cheap electricity from coal and other non-renewable sources is used.

However, the growing critique of Bitcoin’s carbon footprint has led
to calls for more sustainable practices in the cryptocurrency space. Some
industry stakeholders argue for greener cryptocurrencies or the transition to
more energy-efficient consensus mechanisms like proof-of-stake (PoS), which
requires far less computational effort and thus reduces energy consumption
(Narayanan et al., 2016). The shift of Ethereum to PoS in 2022 marked a
significant step towards addressing these concerns.

Transition to Green Mining Practices

Several studies suggest that green cryptocurrency mining—the use of
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renewable energy sources (solar, wind, hydro) for mining activities—could
mitigate the environmental impact of cryptocurrencies. Goodell & Gable
(2021) explore the growing trend of utilizing clean energy for mining
operations and emphasize the potential for renewable-powered mining
farms to reduce the overall carbon footprint of the cryptocurrency sector.
Companies like Bitcoin Green and HydroMiner are examples of ventures
that are actively working to make cryptocurrency mining more sustainable
through renewable energy sources.

2. Blockchain for Sustainability in Future Markets

Blockchain technology, the backbone of cryptocurrencies, offers unique
opportunities to advance sustainability and support the development of future
markets. Blockchain’s decentralized, transparent, and secure nature makes
it highly suitable for applications in sustainability, ranging from carbon credit
trading to sustainable supply chain management.

Blockchain for Transparent and Sustainable Supply Chains

One of the key areas where blockchain has potential for advancing
sustainability in future markets is supply chain management. Blockchain
allows for the traceability of products from their source to the consumer,
ensuring that they adhere to ethical labour practices and environmental
standards. Tapscott & Tapscott (2016) discuss how blockchain can enhance
transparency in global supply chains by providing immutable records of
product origins and manufacturing processes. This can help companies prove
their sustainability credentials and foster consumer trust in their products.

IBM’s Food Trust network, based on blockchain, is one of the pioneering
examples of using blockchain for transparent supply chains. This platform
enables producers, suppliers, and consumers to trace the origin of food
products, ensuring they meet sustainability standards. Similarly, in the fashion
industry, blockchain platforms like Provenance help track the environmental
and social impact of textiles, contributing to more ethical and sustainable
consumer behaviour.

Tokenization of Carbon Credits and Green Finance

Blockchain also has the potential to revolutionize carbon credit markets.
Through tokenization, carbon credits can be bought, sold, and traded more
efficiently, creating new opportunities for businesses and individuals to offset
their carbon emissions. According to Schwartz & Kirner (2020), blockchain
can reduce fraud in carbon credit trading, improve the liquidity of carbon
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markets, and make it easier for participants to verify the environmental
impact of their actions. Blockchain ensures transparency and traceability,
making the carbon offsetting process more credible and accessible.

Power Ledger is an example of a blockchain-based platform that
facilitates the trading of renewable energy credits (RECs) and carbon credits.
By enabling decentralized energy trading, Power Ledger helps promote
sustainability in energy markets, allowing users to buy and sell green energy in
a peer-to-peer network. This could pave the way for decentralized renewable
energy markets, where consumers and businesses directly trade energy
generated from renewable sources like solar or wind.

Blockchain and Impact Investing

Blockchain also opens new avenues for impact investing—the practice
of investing in projects that generate positive social or environmental
outcomes. Platforms like SolarCoin, which rewards individuals for producing
solar energy, leverage blockchain technology to create a financial incentive
for sustainable behaviour. These types of blockchain-based tokens can be
traded or used as proof of environmental stewardship, driving capital towards
renewable energy and other sustainable sectors.

Sullivan & McKenzie (2020) highlight that blockchain’s decentralized
nature allows for greater accessibility and transparency in impact investing,
ensuring that funds are directed toward projects that have measurable
environmental and social benefits. These developments suggest that
cryptocurrencies and blockchain could play a central role in green finance,
which is increasingly becoming a prominent area in future markets.

3. Decentralized Finance (DeFi) and Sustainability

Decentralized Finance (DeFi) refers to the ecosystem of financial
products and services that operate without traditional intermediaries such
as banks, enabling peer-to-peer transactions. The rise of DeFi has had
significant implications for the future of sustainability in finance, particularly
in facilitating sustainable investments.

DeFi and Green Financial Products

DeFi platforms enable individuals to directly invest in green bonds,
sustainable energy projects, and other environmentally conscious initiatives
without going through traditional financial intermediaries. Green DeFi, which
combines decentralized finance with green investments, is an emerging trend
that leverages cryptocurrencies to fund climate-friendly projects.
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For example, Aave, a DeFi lending platform, has started offering
green bonds, which could help drive capital towards projects with positive
environmental impacts. Similarly, SolarCoin and Energy Web Token (EWT)
are examples of cryptocurrencies that directly support green initiatives by
incentivizing renewable energy generation. According to Gans (2019),
DeFi represents an opportunity to redefine financial systems with a focus
on sustainability, allowing for direct funding of green initiatives and projects
that might otherwise struggle to attract capital from traditional financial
institutions.

The Role of Stablecoins in Sustainable Markets

The emergence of stablecoins (cryptocurrencies pegged to fiat
currencies like the US dollar) has also contributed to the development of
more stable and sustainable financial markets. Stablecoins are less volatile
than traditional cryptocurrencies like Bitcoin, making them more reliable for
sustainable investments. Tether (USDT) and USD Coin (USDC) are widely
used stablecoins that provide an entry point for investors looking for low-risk
avenues to support green projects.

4. The Future of Cryptocurrencies in Sustainable Markets

The future of cryptocurrencies in sustainable markets is poised for
transformation as the sector addresses its environmental impact and
increasingly aligns with global sustainability goals. Moving forward, the
adoption of energy-efficient consensus algorithms like PoS, greener mining
practices, and the use of blockchain for sustainable finance will be critical in
reshaping the cryptocurrency ecosystem.

As regulatory frameworks around cryptocurrency and blockchain
technology evolve, there will likely be increased pressure to ensure that the
environmental impact of digital currencies is minimized. This could involve
more stringent environmental regulations for mining operations or incentives
for using renewable energy in mining and transaction validation processes.

Moreover, the integration of cryptocurrencies into broader sustainable
finance systems will continue to expand. Decentralized finance (DeFi),
combined with blockchain-based green investment products, will create a
new sustainable financial infrastructure that could redefine how capital flows
into environmental projects.

Understanding Sustainability

This section defines sustainability in clear terms and its significance.
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It looks at how the modern understanding of sustainability extends beyond
environmental conservation to include social equality and economic stability.
Exploring the three pillars—environmental, social, and economic—helps
frame how these components are linked to the creation of sustainable
markets.

The Role of Sustainability in Shaping Future Markets

Here, the essay will delve into the ways that sustainability is driving
market evolution. This includes exploring trends like ethical consumerism
and how modern consumers expect more transparency and responsibility
from companies. Case studies of brands successfully transitioning toward
sustainable models, such as Patagonia, Tesla, and Unilever, can illustrate how
sustainability is now a key factor in brand perception.

Key Trends Driving Sustainability in Future Markets

This section explores technological advancements and business models
that are helping drive sustainability in markets. The growing demand for
green technologies, such as renewable energy and electric vehicles, are
discussed as key innovations. Circular economy models are also explored in
detail, emphasizing their potential to disrupt traditional business models and
reduce waste.

Emerging Markets and Sustainable Business Models

The globalization of sustainability issues and their impact on emerging
economies is explored here. How countries like China and India are both
challenges and opportunities for sustainable markets is a key theme. The
section highlights green entrepreneurship, explaining how new business
ventures focused on sustainability are gaining ground in developing countries.

The Future of Consumer Behaviour and Market Dynamics

This section provides an in-depth look at the future of consumer
preferences and market dynamics, focusing on how younger generations are
demanding more sustainable products and services. It discusses how digital
platforms, social media, and e-commerce are playing an increasing role in
promoting sustainable brands and facilitating conscious consumerism.

Policy and Regulation in Sustainability and Future Markets

Government policy is one of the most powerful tools in shaping sustainable
markets. This section discusses international environmental agreements like
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the Paris Agreement, carbon pricing, and the role of sustainable finance
regulations in driving businesses to adopt green practices. It also touches on
the role of the private sector in pushing sustainability through initiatives like
CSR and ESG standards.

Challenges to Achieving Sustainability in Future Markets

While the future of sustainable markets looks promising, there are
significant barriers to be overcome. Economic factors, including high initial
costs of green technologies, regulatory hurdles, and limited public funding,
are discussed here. Social challenges such as inequality and resistance to
change are also covered. Lastly, this section explores how greenwashing—the
practice of making misleading environmental claims—undermines consumer
trust in sustainable markets.

The relationship between future markets, sustainability, and
cryptocurrencies is an emerging area of interest, shaped by the growing
emphasis on environmental, economic, and social sustainability in the
global economy. Cryptocurrencies, once seen purely as digital assets with
volatile price swings, are now beginning to intersect with sustainable finance
and market evolution. This intersection is evolving along several lines: the
energy consumption of cryptocurrency mining, the potential for blockchain
technology in sustainable business practices, and the role of cryptocurrencies
in enabling new economic models that emphasize sustainability.

1. Cryptocurrency Mining and Its Environmental Impact

One of the most pressing concerns when discussing the relationship
between sustainability and cryptocurrencies is the energy consumption
associated with cryptocurrency mining. Cryptocurrencies like Bitcoin and
Ethereum (prior to its shift to proof-of-stake) use a proof-of-work consensus
mechanism, which requires significant computational power to validate
transactions and maintain the integrity of the blockchain. This process
consumes large amounts of electricity, much of which is still generated from
non-renewable energy sources, raising concerns about the environmental
sustainability of these cryptocurrencies.

For example, Bitcoin mining has been criticized for its large carbon
footprint. As of 2021, it was estimated that Bitcoin mining alone consumed
more energy than some entire countries, such as Argentina or the Netherlands
(Cambridge Centre for Alternative Finance, 2021). The environmental
impact is compounded by the fact that much of the energy used in Bitcoin
mining comes from fossil fuels, particularly in regions where electricity prices
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are lower, like certain parts of China or Russia, where coal is a major energy
source.

However, there has been a significant push to reduce the carbon footprint
of cryptocurrency mining. Some miners are switching to renewable energy
sources, and innovations are emerging in the field of energy-efficient mining
technologies. For instance, green Bitcoin mining aims to use renewable
energy like solar or wind power to reduce the environmental impact of
mining operations.

2. Blockchain Technology for Sustainability

Despite concerns about the environmental footprint of cryptocurrency
mining, blockchain technology (the underlying technology behind
cryptocurrencies) has potential applications in sustainable business practices
and future markets. Blockchain’s decentralized, transparent, and secure
features make it well-suited for applications in sustainability and environmental
conservation. Some of the key areas where blockchain can play a role in
future markets and sustainability include:

(@) Supply Chain Transparency

Blockchain can improve supply chain transparency, allowing consumers
and businesses to trace the origin and journey of products. This can ensure
that goods are sourced responsibly, with ethical labor practices and minimal
environmental impact. By leveraging blockchain, companies can provide
verifiable data about the sustainability of their products, from raw material
extraction to final consumption. This would enhance trust in sustainable
brands and push markets toward greener alternatives.

For example, IBM Food Trust, a blockchain-based supply chain platform,
allows companies in the food industry to trace products from farm to table,
ensuring that sustainability standards are met, and reducing food waste.

(b) Tokenization of Carbon Credits

Blockchain can also be used to tokenize carbon credits and create new
mechanisms for carbon offsetting. Carbon credits represent the reduction or
removal of carbon dioxide (CO2) from the atmosphere, and businesses can
purchase these credits to offset their own emissions. By using blockchain,
carbon credit transactions can be made more transparent and efficient,
reducing fraud and ensuring that carbon offsets are legitimate. Platforms
like Verra and CarbonX are already exploring blockchain for carbon credit
trading, helping businesses achieve their sustainability goals in more traceable
and efficient ways.
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(c) Decentralized Renewable Energy Markets

Blockchain technology could help facilitate decentralized renewable
energy markets, where individuals or businesses can trade energy generated
from renewable sources directly with one another. This could increase access
to clean energy, reduce reliance on traditional energy grids, and encourage
sustainable energy consumption. For example, blockchain-based platforms
like Power Ledger allow consumers to buy and sell excess solar power in
local markets, thus promoting renewable energy generation.

3. Cryptocurrencies as a Tool for Sustainable Investment and
Finance

Cryptocurrencies and blockchain technologies also open the door to
new forms of investment and sustainable finance, potentially changing the
way financial markets operate in the future. Sustainable investing involves
directing capital toward projects and companies that have a positive impact
on the environment and society. Cryptocurrencies offer new opportunities in
this space, particularly in decentralized finance (DeFi) and impact investing.

(@) Decentralized Finance (DeFi) and Sustainability

DeFi refers to a decentralized financial ecosystem built on blockchain
technology that allows users to engage in financial transactions without
relying on traditional intermediaries like banks. DeFi platforms can potentially
democratize access to finance, enabling more people to participate in
sustainable investment practices. For example, individuals can invest in green
bonds or renewable energy projects directly using DeFi platforms, bypassing
traditional financial institutions.

One example is Green DeFi, which combines decentralized finance
with green investments. In these systems, investors can use cryptocurrencies
to fund environmentally sustainable projects, such as renewable energy
or carbon offset initiatives, through decentralized applications (dApps) on
blockchain networks. The transparency of blockchain ensures that funds are
used for their intended purposes, contributing to greater accountability in
sustainable finance.

(b) Impact Investing via Cryptocurrencies

Cryptocurrencies can also facilitate impact investing, where investors
use their capital to support projects with social or environmental benefits.
Cryptocurrencies like Bitcoin and Ethereum can be used as vehicles for
impact investments that fund clean energy projects, sustainable agriculture, or
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climate change mitigation initiatives. With the rise of green cryptocurrencies,
a market is developing where digital assets are directly linked to funding
sustainable projects. SolarCoin, for example, rewards solar energy producers
with cryptocurrency as an incentive for generating solar power.

Furthermore, cryptocurrencies can help increase financial inclusion,
which is essential for achieving the United Nations” Sustainable Development
Goals (SDGs). By enabling decentralized finance, cryptocurrencies can help
people in underbanked or unbanked regions access capital for sustainable
business initiatives.

4. The Future of Cryptocurrency and Sustainability

Looking to the future, the relationship between sustainability and
cryptocurrencies is likely to evolve in several ways:

(@) Shift to Energy-Efficient Consensus Mechanisms

As concerns about energy consumption continue to rise, many
cryptocurrencies are transitioning to more energy-efficient consensus
mechanisms. For example, Ethereum has moved from proof-of-work (POW)
to proof-of-stake (PoS), which requires significantly less computational power
and energy consumption. This shift towards energy-efficient consensus
algorithms will likely become more widespread in the cryptocurrency industry,
reducing the environmental impact of digital currencies.

(b) Wider Adoption of Green Cryptocurrencies

The rise of green cryptocurrencies represents an important step
toward integrating environmental sustainability with digital finance. These
cryptocurrencies are designed specifically to encourage environmentally
friendly practices, either by rewarding users who engage in sustainable
actions or by funding projects related to renewable energy, carbon credits,
or climate action. For example, Chia is a cryptocurrency designed to have a
lower carbon footprint than Bitcoin by utilizing “proof-of-space” instead of
energy-hungry “proof-of-work.”

(c) Regulation and Standardization

As the cryptocurrency market grows, regulators will likely introduce
policies to ensure that cryptocurrencies and blockchain applications align
with global sustainability goals. Governments and international organizations
might introduce regulations that require cryptocurrencies to adhere to certain
environmental standards or require greater transparency in the energy usage
of blockchain networks.
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Relationship between future markets, sustainability, and
cryptocurrencies

1. Cryptocurrency’s Environmental Impact

Cryptocurrencies, particularly those using proof-of-work (PoW)
consensus mechanisms like Bitcoin, have been criticized for their substantial
environmental impact due to the high energy consumption required for
mining.

Energy Consumption of Bitcoin

Bitcoin Mining Energy Consumption: According to the Cambridge Centre
for Alternative Finance (2021), Bitcoin mining consumes approximately 91
terawatt-hours (TWh) of electricity annually, which is more than the entire
annual energy consumption of some countries (e.g., Argentina).

Carbon Footprint: A study by Goodell and Gable (2021) indicated
that Bitcoin’s mining process emits over 60 million tons of CO2 annually,
comparable to the carbon emissions of a medium-sized country.

Mining Location and Energy Sources: As of 2021, Bitcoin mining is
heavily reliant on non-renewable energy sources, particularly coal in regions
like China (before its crackdown on crypto mining in 2021). However, there
has been a notable shift in the mining industry toward greener energy sources,
especially hydropower in regions like Iceland and Canada. The Bitcoin Mining
Council (2021) reported that 56% of Bitcoin mining operations globally now
use sustainable energy.

Transition to Energy-Efficient Mining

Proof-of-Stake (PoS): Cryptocurrencies like Ethereum have begun
transitioning to PoS, a more energy-efficient consensus algorithm. According
to Ethereum Foundation, Ethereum’s switch to PoS in December 2022
is expected to reduce its energy consumption by 99.95% compared to its
previous POW model.

Alternative Cryptocurrencies: Many newer cryptocurrencies (e.g.,
Cardano, Algorand) use PoS from the start, reducing their energy consumption
in comparison to PoW-based cryptocurrencies.

2. Blockchain Technology and Sustainability

Beyond the direct environmental concerns of cryptocurrency
mining, blockchain technology — the underlying infrastructure of most
cryptocurrencies — offers significant potential for promoting sustainability
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in future markets. Some examples of how blockchain supports sustainability
include:

Blockchain for Sustainable Supply Chains

Traceability and Transparency: Blockchain technology enables
traceability and transparency in global supply chains, allowing for better
monitoring of sustainability practices.

Provenance: A blockchain-based platform that tracks the origin and
journey of products, allowing companies to prove that their supply chains
meet ethical and environmental standards.

IBM Food Trust: A blockchain solution that enables the food industry
to ensure traceability, transparency, and sustainability in its supply chains,
benefiting both producers and consumers.

Impact: According to a Deloitte report (2020), 72% of companies see
blockchain as an effective tool for increasing transparency in their supply
chains, which can contribute to more sustainable practices.

Blockchain for Carbon Credit Markets

Tokenization: Blockchain enables the tokenization of carbon credits,
making it easier to buy, sell, and trade them in a transparent and efficient
manner.

Power Ledger: It is a block chain-based platform for peer-to-peer
renewable energy trading and carbon credit transactions. Power Ledger has
been involved in several initiatives to make carbon markets more efficient.

Energy Web Foundation: This blockchain project aims to accelerate
the adoption of decentralized renewable energy markets. It uses blockchain
to facilitate the transparent trading of renewable energy certificates (RECs)
and carbon credits.

Tokenization of Carbon Credits: Blockchain platforms like Toucan
Protocol and Verra tokenize carbon credits, making them more accessible and
verifiable. According to a World Bank (2021) report, the global carbon credit
market is expected to grow to over $50 billion by 2030, with blockchain
playing a key role in the system’s expansion and transparency.

3. Decentralized Finance (DeFi) and Green Finance

The rise of decentralized finance (DeFi) and its integration with green
finance is another significant development in how cryptocurrencies can
contribute to sustainability in future markets.
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DeFi and Green Investment

DeFi platforms provide direct access to financial products, such as green
bonds and climate-focused investments, without the need for traditional
financial intermediaries.

SolarCoin: A block chain-based token that rewards people for
generating solar energy. It is an example of how DeFi is used to promote the
use of renewable energy through cryptocurrency.

Green DeFi: Many DeFi platforms are beginning to offer green
financial products that help fund sustainable projects. For example, Aave has
introduced green bonds, which are used to fund climate-positive investments.

Decentralized Investment Platforms: Platforms like DAOs
(Decentralized Autonomous Organizations) are emerging as ways to pool
resources for environmental and social impact projects. According to
CoinDesk (2021), DeFi protocols are evolving to include sustainable investing
by allowing users to directly invest in eco-friendly and socially responsible
initiatives.

Stablecoins and Sustainable Markets

Stablecoins, cryptocurrencies pegged to the value of a fiat currency,
have been cited as a potential tool for creating stable markets that fund
sustainable initiatives.

USDC and Tether (USDT) are examples of stablecoins used in green
finance and sustainable investment projects. Stablecoins can facilitate cross-
border transactions for green projects, allowing for more fluid capital flows
into renewable energy ventures, sustainable agriculture, and climate change
mitigation.

According to Gans (2019), stablecoins can reduce volatility in green
finance markets, ensuring that investments in sustainability-focused projects
are more reliable and stable.

4. Market Potential for Cryptocurrencies in Sustainability
Growth in Sustainable Cryptocurrency Initiatives

According to Bloomberg (2021), the market for sustainable
cryptocurrencies is expected to expand significantly in the next decade, with
cryptocurrencies such as Bitcoin and Ethereum taking steps toward more
eco-friendly practices.

Environmental Impact Investment (EII): There is a growing
interest in cryptocurrencies as a tool for impact investing, which aligns
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with sustainability goals. Cryptocurrencies provide opportunities for micro-
investments in renewable energy and green technologies.

Green Bonds and Blockchain

Blockchain technology has started to play a major role in green bonds
and sustainable debt markets. The European Investment Bank (EIB) and the
World Bank are already experimenting with blockchain-based issuance of
green bonds to fund sustainable infrastructure projects.

According to World Bank (2021), the green bond market is projected to
grow at a compound annual growth rate (CAGR) of 12% between 2021 and
2027, with blockchain technology expected to play a central role in ensuring
transparency and traceability of green bond transactions.

Implications
e The Environmental Implications of Cryptocurrencies

Cryptocurrencies, particularly those based on the proof-of-work (PoW)
consensus mechanism, such as Bitcoin, have raised concerns due to their
substantial energy consumption. Bitcoin mining, in particular, requires vast
computational power to validate transactions and secure the network. This
process consumes an enormous amount of electricity, leading to significant
environmental concerns.

e Energy Consumption of Cryptocurrency Mining

Bitcoin mining is responsible for a large portion of the global electricity
consumption. According to the Cambridge Centre for Alternative Finance
(2021), Bitcoin mining consumes over 91 terawatt-hours (TWh) of electricity
annually, comparable to the electricity consumption of entire countries. This
energy-intensive process primarily relies on non-renewable energy sources
like coal in mining hubs, resulting in a significant carbon footprint.

The environmental consequences of Bitcoin’s energy consumption
have spurred debate and called for more sustainable practices within the
cryptocurrency industry. Many critics argue that the environmental cost of
mining far outweighs the potential benefits of cryptocurrencies, especially
when the primary goal is environmental sustainability.

e Transition to Energy-Efficient Mining

To address these concerns, some cryptocurrencies are shifting toward
more energy-efficient consensus mechanisms. Ethereum, the second-largest
cryptocurrency by market capitalization, transitioned from the proof-of-work
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(PoW) mechanism to proof-of-stake (PoS) in December 2022. According
to the Ethereum Foundation, the shift is expected to reduce the network’s
energy consumption by 99.95%, drastically reducing its environmental impact
(Ethereum Foundation, 2022). Proof-of-stake requires far less computational
power, as it replaces mining with the concept of staking, where users lock up
their coins as collateral to validate transactions.

In addition to this shift, mining operations have been encouraged to
move toward renewable energy sources. Bitcoin Green and HydroMiner are
examples of cryptocurrency projects that aim to reduce the environmental
impact by utilizing solar and hydropower energy, respectively.

e Blockchain Technology: A Catalyst for Sustainability in Future
Markets

Blockchain technology, the foundation of most cryptocurrencies, offers
a range of applications that can promote sustainability in future markets.
Blockchain is decentralized, transparent, and immutable, which makes it an
ideal tool for creating more sustainable business practices.

e Blockchain for Transparent Supply Chains

One of the most significant opportunities for blockchain in promoting
sustainability is its potential to transform global supply chains. Blockchain
allows for greater traceability and accountability, enabling companies to track
the journey of products from production to consumption. This is particularly
important for ensuring that products are ethically sourced and produced in an
environmentally responsible manner. Blockchain platforms like Provenance
and IBM Food Trust offer solutions for businesses to provide consumers
with clear, transparent information about the origins and sustainability of the
products they purchase.

For instance, Provenance uses blockchain to verify and communicate
the environmental and social impact of products, helping businesses meet
sustainability goals while fostering consumer trust. This transparency ensures
that businesses can prove they are adhering to environmental regulations
and ethical labor practices, creating a stronger bond between consumers and
sustainable brands.

e Blockchain and Carbon Credit Trading

Blockchain also plays a critical role in the development of carbon credit
markets. Carbon credits are used by companies and individuals to offset
their carbon emissions by funding sustainability projects like reforestation
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and renewable energy initiatives. Traditional carbon credit markets have
faced challenges related to fraud, lack of transparency, and inefficiencies.
Blockchain can help streamline carbon trading by making the process more
transparent and secure.

Through tokenization, carbon credits can be represented as digital assets
on the blockchain, enabling peer-to-peer trading and making the process
more efficient. Platforms like Power Ledger and Energy Web are already
leveraging blockchain to enable decentralized trading of renewable energy
certificates (RECs) and carbon credits, providing a way for individuals and
businesses to participate in carbon offsetting.

According to Schwartz and Kirner (2020), the use of blockchain for carbon
credit markets can improve liquidity, reduce transaction costs, and ensure the
credibility of carbon offset projects.

e Cryptocurrencies and DeFi: Shaping Sustainable Finance

In addition to blockchain’s applications for supply chains and carbon
credit trading, the rise of decentralized finance (DeFi) platforms presents
another avenue for fostering sustainability in financial markets. DeFi eliminates
traditional financial intermediaries such as banks, enabling individuals to
directly participate in lending, borrowing, and investing in sustainable projects
using cryptocurrencies.

e DeFi and Green Investments

DeFi platforms are increasingly incorporating green finance by offering
financial products such as green bonds and climate-focused investments.
For example, platforms like Aave and Compound enable users to lend and
borrow cryptocurrencies, with some focusing on projects that have positive
environmental and social impacts.

SolarCoin, a blockchain-based cryptocurrency, rewards individuals for
generating solar energy, incentivizing the adoption of renewable energy
sources. Similarly, Green DeFi protocols are designed to support sustainable
investing by pooling capital for projects that support the transition to
renewable energy and carbon reduction.

As the DeFi ecosystem grows, the potential to invest in environmentally-
conscious projects and fund the energy transition via cryptocurrency is
becoming increasingly feasible.

e Stablecoins and Sustainable Finance

The emergence of stablecoins—cryptocurrencies pegged to the value
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of fiat currencies like the US dollar—has opened new doors for sustainable
finance. Stablecoins offer a way to stabilize the volatility typically associated
with cryptocurrencies, making them a more reliable tool for investment in
green projects.

Platforms like Tether (USDT) and USD Coin (USDC) have gained
popularity due to their stability, allowing investors to park funds in a low-
risk asset while contributing to sustainable projects. Green bonds and other
environmental investment products are increasingly being offered on DeFi
platforms as stablecoins are integrated into green finance solutions.

Conclusion

In conclusion, although cryptocurrencies have frequently drawn criticism
for their negative effects on the environment, especially because mining
them requires a lot of energy, they also offer great potential to promote
sustainability in markets of the future. The blockchain technology, which
powers cryptocurrencies, has enormous potential to promote green finance,
increase supply chain sustainability, and improve transparency. As the sector
develops, more focus is being placed on lowering the energy footprint of
cryptocurrencies, encouraging environmentally friendly investing methods,
and leveraging blockchain technology for social and environmental benefits.
Cryptocurrencies will probably become more significant in determining the
direction of sustainable markets as the world shifts toward a more sustainable
future—as long as the sector keeps coming up with new ideas that reduce
its environmental effect and use its decentralized structure to advance
sustainability globally.

The important link between sustainability and the future of global
markets is reaffirmed in the report. It highlights the significance of policy
and regulation, the necessity of systemic change, and the promise of
technology to build more sustainable markets. The main ideas are brought
together in this section, which also provides a concluding viewpoint on how
governments, corporations, and consumers should work together to create
a sustainable future. Future markets, sustainability, and cryptocurrencies
have a dynamic relationship that keeps changing as new market trends
and technical advancements are made. Although the environmental effect
of cryptocurrencies has drawn criticism, developments like energy-efficient
consensus procedures and the growing use of renewable energy for mining are
opening the door to more environmentally friendly methods. Furthermore,
through decentralized platforms, blockchain technology has enormous
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potential to support carbon trading, green finance, and sustainable supply
chains. The emergence of stablecoins and DeFi presents a new paradigm
in the financial industry, allowing for environmentally friendly projects and
investments that can promote a more sustainable global economy. Future
markets will continue to include blockchain technology and cryptocurrencies,
making the sustainability of financial systems a more crucial factor.
In the end, blockchain technology and cryptocurrencies could play a
significant role in determining how sustainable markets develop in the future.
To guarantee that these technologies are applied in ways that favorably
impact the more general objectives of economic, social, and environmental
sustainability, however, further innovation, regulatory supervision, and
industry cooperation will be required.
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THE ROLE OF SUSTAINABLE BEHAVIOR IN
ACHIEVING SUSTAINABILITY

Dr. Palwinder Kaur*

Abstract

The concept of sustainability, encompassing environmental, social, and
economic dimensions, has become increasingly crucial in the face of escalating
global challenges like climate change, resource depletion, and societal inequalities.
While technological advancements and policy changes are undoubtedly important,
achieving true sustainability hinges significantly on widespread adoption of
sustainable behaviors by individuals and communities. This paper explores the
multifaceted nature of sustainable behavior, examining its definition, key drivers,
and barriers, while highlighting its pivotal role in fostering a truly sustainable future.
We will delve into specific examples of sustainable behaviors across different
domains and discuss strategies for promoting their adoption at scale. Ultimately,
this paper argues that sustainable behavior is not just a desirable outcome, but a
fundamental prerequisite for building a resilient and equitable world.

Keywords: Sustainability, Sustainable Behaviour, social cohesion.

Introduction

The term “sustainability” has evolved from a niche environmental
concern to a central theme in global discourse, encompassing the ability to
meet the needs of the present without compromising the ability of future
generations to meet their own needs. This necessitates a holistic approach
that addresses environmental integrity, social equity, and economic viability
simultaneously. While large-scale systemic changes are essential, the impact of
individual actions, collectively contributing to sustainable behavior, cannot be
underestimated. This paper argues that sustainable behavior is a cornerstone
of sustainability, acting as a catalyst for broader societal transformations and
driving progress towards a more balanced and resilient future.

* Assistant Professor, Department of Economics, S.D.College, Hoshiarpur, Punjab, India
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Defining Sustainable Behavior

Sustainable behavior refers to actions, choices, and practices
undertaken by individuals and communities that minimize negative impacts
on the environment, promote social well-being, and contribute to long-term
economic stability. It extends beyond simple acts of recycling or conserving
energy and encompasses a wide range of practices across different domains,
including:

e Consumption Patterns: Choosing sustainable products, reducing
consumption, embracing minimalist lifestyles, and avoiding wasteful
practices. This includes purchasing durable goods, opting for local and
seasonal produce, and minimizing reliance on single-use items.

e Energy & Resource Use: Conserving energy and water resources,
utilizing renewable energy sources, adopting efficient transportation
methods, and reducing waste generation. Examples include using public
transport, cycling, switching to energy-efficient appliances, and reducing
water consumption.

e Waste Management: Reducing, reusing, and recycling materials,
composting organic waste, and avoiding excessive packaging.
Understanding waste streams and promoting circular economy principles
are crucial aspects.

e Environmental Stewardship: Participating in  environmental
conservation efforts, advocating for environmental protection, and
promoting responsible land use practices. This includes planting
trees, participating in clean-up drives, and supporting conservation
organizations.

e Socially Responsible Behavior: Promoting social justice, supporting
ethical businesses, advocating for human rights, and fostering community
engagement. This includes fair trade purchasing, advocating for equal
opportunities, and volunteering in community initiatives.

It is important to recognize that sustainable behavior is context-dependent
and can vary depending on cultural norms, socioeconomic factors, and access
to resources. A good understanding of these factors is crucial for designing
effective strategies to promote its adoption.

Review of Literature

This section reviews the literature that examines the various facets of
sustainable behavior have been done.
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Kollmuss, A., & Agyeman, J. (2002) in their paper “Mind the gap: Why
do people act environmentally and what are the barriers to pro-environmental
behavior?” had attempted to highlight the complexity of the relationship
between knowledge, attitudes, and behavior. This paper is a cornerstone in
understanding the motivations and barriers to taking environmental action;
the gap between environmental knowledge and action.

Lindenberg, S., & Steg, L. (2007) in their study argued that environmental
behavior is influenced by the dominant goals in a given situation, which can
be framed in terms of social norms, personal benefits, or pleasure.

Steg and Vlek (2009) present in their study an integrative review of
psychological factors influencing pro-environmental behavior, highlighting
the importance of values, norms, and attitudes.

Whitmarsh, L., & O’Neill, S. (2010) explored in their paper the
psychological processes involved in responding to climate change, including
adaptation, mitigation, and pro-environmental behavior.

Gifford, R., Kormos, C., & Mclntyre, A. (2011) examined in their study
the behavioral dimensions of climate change, outlining the psychological
factors that drive human actions contributing to climate change and the
barriers to adopting more sustainable behaviors.

Osbaldiston, R., & Schott, J. P. (2012) in their paper provides an
integrated framework for understanding environmental sustainability and
behavioral change, drawing on insights from psychology, economics, and
sociology.

Abrahamse, W., & Steg, L. (2013) through a meta-analysis found that
social influence strategies can be effective in promoting resource conservation
behaviors, such as reducing energy and water consumption.

Van der Werff, E., & Steg, L. (2016) conducted a meta-focus group study
on the psychology of curtailment and efficiency behavior. The study focused
on energy conservation behaviors, differentiating between curtailment
(reducing consumption) and efficiency (using more efficient technologies),
exploring the psychological factors that influence each.

Brick, C., Sherman, D. K., & Kim, H. S. (2017) revealed in their study
that perceived hypocrisy, the belief that an individual’s behavior is inconsistent
with their stated environmental values, can undermine pro-environmental
behavior.

Nisa, C. F., Belgrave, D., Banks, J., & Davies, N. (2019) examined
the effectiveness of “nudges,” subtle interventions that influence behavior
without restricting choice, in reducing household energy consumption. The
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findings are mixed, suggesting that nudges can be effective in some contexts
but not others.

Objectives

This paper aims to achieve the following objectives:

To define and characterize sustainable behavior.

To identify the key drivers and barriers to sustainable behavior.

To analyze the impact of sustainable behavior on environmental and
social outcomes.

To evaluate strategies for promoting the adoption of sustainable behavior
at individual, community, and societal levels.

Drivers and Barriers to Sustainable Behavior

Understanding the factors that drive or hinder sustainable behavior is

crucial for developing effective interventions and policies.

Drivers

Values and Beliefs: Individuals with strong environmental and social
values are more likely to engage in sustainable behavior.

Knowledge and Awareness: Understanding the environmental and
social consequences of their actions can motivate individuals to adopt
more sustainable practices.

Social Norms: When sustainable behavior is perceived as the norm in
their social circle, individuals are more likely to adopt it.

Perceived Benefits: Understanding the personal benefits of sustainable
behavior, such as cost savings or improved health, can motivate
individuals to act.

Policy and Infrastructure: Supportive policies and infrastructure,
such as access to public transportation or recycling facilities, can make
it easier for individuals to engage in sustainable behavior.

Intrinsic Motivation: Acting out of a genuine care for the environment
and future generations.

Barriers

Lack of Awareness: Many people are unaware of the environmental
and social impacts of their actions.

Lack of Knowledge: Even when aware, individuals may lack the
knowledge and skills to adopt sustainable practices.

Lack of Motivation: Individuals may be unwilling to change their
behavior due to inertia, convenience, or perceived costs.
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Social and Cultural Norms: Existing social and cultural norms can
discourage sustainable behavior.

Economic Constraints: Sustainable alternatives may be more
expensive or less accessible to certain populations.

Lack of Infrastructure: Inadequate infrastructure, such as limited
access to recycling facilities or public transportation, can make it difficult
to engage in sustainable behavior.

Complexity and Confusion: Overwhelmed by conflicting information
and perceived difficulty.

Sustainable Behavior in Achieving Sustainability

Sustainable behavior is not merely a consequence of sustainability efforts

but a fundamental driver. It acts as a catalyst for systemic changes in several

ways:

Reduced Demand: Individual choices to consume less, waste less,
and prioritize sustainable products directly reduce demand for resource-
intensive and environmentally damaging goods and services.

Market Signals: Consumer demand for sustainable products and
services sends a clear signal to businesses to invest in more sustainable
practices, driving innovation and leading to more eco-friendly options.
Policy Support: Widespread adoption of sustainable behavior can create
public pressure on policymakers to enact more stringent environmental
and social regulations, fostering a more sustainable policy environment.
Community Building: Collective action and community-based
initiatives driven by sustainable behaviors can foster social cohesion
and build resilience at the local level, contributing to overall societal
sustainability.

Shift in Values: Sustainable behavior can contribute to a broader shift
in societal values towards a greater appreciation for the environment
and a more equitable and just society.

Strategies for Promoting Sustainable Behavior

Promoting widespread adoption of sustainable behavior requires a multi-

faceted approach that addresses different drivers and barriers. Some effective

strategies include:

Education and Awareness Campaigns: Raising awareness about the
environmental and social impacts of unsustainable practices, providing
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practical tips and resources for adopting sustainable behaviors, and
highlighting the benefits of sustainable living.

e Social Marketing: Utilizing social marketing techniques to promote
sustainable behaviors by leveraging social norms, framing messages
effectively, and creating positive incentives.

e Policy Interventions: Implementing policies that incentivize sustainable
behavior, such as carbon pricing, subsidies for renewable energy, and
regulations that promote resource efficiency.

e Infrastructure Development: Investing in infrastructure that supports
sustainable behavior, such as public transportation, cycling lanes, and
recycling facilities.

e Community-Based Programs: Supporting community-based initiatives
that promote sustainable behavior, such as community gardens,
neighborhood composting programs, and local farmers markets.

e Gamification and Incentives: Utilizing gamification techniques and
incentives to make sustainable behavior more engaging and rewarding.

e Leading by Example: Businesses, governments, and community
leaders can play a crucial role by adopting sustainable practices and
promoting them to their constituents.

Conclusion

Sustainable behavior is not just a desirable outcome of sustainability
efforts but a fundamental prerequisite for achieving a truly sustainable
future. By understanding the drivers and barriers to sustainable behavior and
implementing effective strategies to promote its adoption, we can empower
individuals and communities to make choices that benefit the environment,
society, and the economy. A collective commitment to sustainable
behavior, driven by informed choices and supported by effective policies
and infrastructure, is essential for building a more resilient, equitable and
sustainable world for generations to come. It requires a paradigm shift in our
thinking, moving away from a focus on short-term gains and prioritizing long-
term well-being, ensuring we live within the planet’s ecological boundaries
and create a future where both people and the planet can thrive. The journey
towards sustainability is a continuous process of learning, adapting, and
evolving our behaviors to meet the challenges of an ever-changing world,
and the commitment to embodying sustainable practices is a powerful step
on this path.
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Al POWERED BIOTECHNOLOGY IN
AGRICULTURE: ALIGNING SDG PRINCIPLES
WITH SUSTAINABLE CROP SOLUTIONS FOR

GLOBAL FOOD SECURITY

Dr. Phulan Rani*, Mrs. Anu Verma** & Dr. Kanwardeep Singh Dhaliwal®**

Abstract

The integration of Artificial Intelligence (Al) with biotechnology in agriculture
marks a critical advancement toward optimizing agri-food systems under the
constraints of climate variability, resource scarcity, and population growth. Al-
powered platforms leverage machine learning, neural networks, computer vision,
and Internet of Things (IoT) devices to enable precision agriculture through high-
frequency data acquisition, predictive analytics, and decision support systems.
These tools facilitate real-time monitoring of crop health, soil conditions, pest
dynamics, and environmental parameters, leading to improved yield forecasting,
efficient input utilization, and reduced ecological impact.

Al applications in genomics and bioinformatics enhance the resolution of
genetic trait analysis, enabling rapid genotype-to-phenotype correlations for crop
improvement and disease resistance. Automated phenotyping, Al-driven genome
annotation, and synthetic biology further accelerate breeding cycles and adaptive
biotechnology deployment. Smart irrigation systems, Al-guided pest management
tools (e.g., see-and-spray robotics), and spatially resolved soil texture prediction
models are increasingly employed to support sustainable intensification of
agriculture.

Despite demonstrated benefits, technical implementation faces limitations
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including heterogeneity in data quality, lack of interoperability between platforms,
cybersecurity risks, and insufficient infrastructure in low-resource settings.
Moreover, the design and training of Al models require domain-specific datasets
that often lack standardization across agroecological zones. Bridging these gaps
will require multi-stakeholder collaboration, investment in agricultural informatics,
and scalable frameworks for ethical data governance and model generalization. As
Al matures, its synergistic application with biotechnology is expected to redefine
agricultural resilience, accelerate innovation in bioproduct development, and align
production systems with the Sustainable Development Goals (SDGs).

Keywords: Environmental sustainability, Global Food Security, Precision
Agriculture.

Introduction

Al-powered biotechnology in agriculture represents a transformative
intersection of technology and environmental sustainability, pivotal for
addressing global food security challenges. By integrating artificial intelligence
(Al) with biotechnological advances, agricultural practices are becoming
increasingly efficient and sustainable, thereby aligning with the United
Nations’ Sustainable Development Goals (SDGs), particularly those focused
on eradicating hunger and promoting sustainable agriculture. Notably, the
deployment of Al technologies facilitates precision farming, enabling real-
time data analysis for improved crop management, resource allocation, and
pest control, all of which contribute to enhanced productivity and minimized
environmental impact.

The urgency of leveraging Al in agriculture is underscored by alarming
statistics, such as the reported 770 million individuals experiencing
undernourishment in 2021, emphasizing the need for innovative solutions
to ensure food availability and access amidst climate change and resource
scarcity. Moreover, Al's capabilities in optimizing agricultural practices not
only aim to increase yields but also to develop sustainable methods that
conserve resources, thereby supporting resilience against the backdrop of
environmental challenges. (A3Logics, 2024)

Prominent controversies surrounding the adoption of Al in agriculture
include regulatory concerns, ethical considerations regarding data privacy,
and the potential for widening inequalities in access to technology. As
traditional farming methods are challenged by the rise of automated
practices, the need for equitable frameworks to support smallholder farmers
and vulnerable communities becomes increasingly critical. This highlights the
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necessity for comprehensive policies and collaborative efforts to harness Al's
full potential in fostering inclusive agricultural development and achieving
SDGs. (Entrepreneur Herald, n.d.) (Cavazza et al., 2023)

In conclusion, Al-powered biotechnology holds significant promise
for transforming agricultural practices and enhancing global food security.
By promoting sustainable and efficient farming methods, it contributes to
addressing pressing challenges, such as climate change, resource depletion,
and food insecurity, while also navigating the ethical implications and socio-
economic considerations of technological integration.

Artificial Intelligence (Al) is increasingly transforming agriculture by
integrating with biotechnology to enhance crop production and sustainability.
Al platforms utilize advanced tools such as surveillance cameras, drones,
and [oT sensors to monitor agricultural environments continuously. This
constant observation facilitates early detection of potential issues such as
pest infestations or health symptoms in crops and livestock, enabling timely
interventions that can prevent significant losses. (A3Logics, 2024) (Cavazza
etal., 2023)

Global Food Security Challenges

The intersection of Al and biotechnology is crucial in addressing the
escalating challenges of global food security. As climate change intensifies
and resources become limited, innovative agricultural solutions are essential.
The UN 2030 Sustainable Goals, particularly the Zero Hunger initiative,
emphasize the importance of achieving food security through sustainable
practices. In light of recent reports indicating that over 770 million people
faced undernourishment in 2021, the urgency for adopting advanced
agricultural technologies has never been greater. Al's capacity to enhance
agricultural efficiency and productivity presents a viable pathway to ensure
food availability, access, utilization, and stability, addressing the multifaceted
nature of food insecurity in the face of ongoing global challenges. (A3Logics,
2024) (Cavazza et al., 2023)

Role of Al in Precision Agriculture

Al-driven solutions have revolutionized the field of precision agriculture
by providing real-time insights derived from live data streams. These insights
assist farmers in making data-driven decisions that improve crop management
and enhance overall productivity. For instance, Al can predict crop vields
and optimize resource allocation based on environmental variables, thereby
adapting to dynamic risks such as fluctuating weather patterns and emerging



4 Digital Transformation for Sustainable Tomorrow

pests. This capability not only alleviates labor demands but also supports
optimal herd and crop health, reinforcing the importance of Al in sustainable
agricultural practices. (Entrepreneur Herald, n.d.)

Soil Management and Sustainability

Soil texture significantly influences agricultural productivity and
ecosystem health. Traditional soil management methods often prove to be
time-consuming and costly, leading to inefficiencies in farming practices.
However, the incorporation of Al and machine learning applications has
opened new avenues for soil texture prediction and management. By
analyzing vast datasets, Al can identify optimal practices for maintaining soil
health, ultimately leading to more sustainable farming methods that align
with the principles of the United Nations’ Sustainable Development Goals
(SDGs). (A3Logics, 2024)

Al Technologies in Biotechnology

The integration of artificial intelligence (Al) in biotechnology is
transforming various sectors, notably in agriculture, where it addresses
challenges such as food security, resource management, and environmental
sustainability. This section highlights key Al technologies employed in
biotechnology, emphasizing their applications and im- pact on sustainable
agricultural practices. (A3Logics, 2024) (Cavazza et al., 2023)

Al in Drug Discovery and Development

Al technologies are pivotal in enhancing the drug discovery process by
enabling faster and more accurate identification of potential compounds.
Algorithms can predict compound efficacy and toxicity, significantly reducing
the reliance on traditional trial-and-error methods. For instance, Al platforms
like Cancerappy analyze extensive databases of chemical compounds to
expedite lead identification for oncology treatments, minimizing the time
and costs associated with early-stage drug development. (A3Logics, 2024)
(Cavazza et al., 2023)

Use Cases

Generative Al for Novel Molecule Design: Al systems are capable
of generating new molecular structures that may lead to more effective drugs.

Accelerating Drug Design and Optimization: By analyzing large
datasets, Al can streamline the drug design process, enhancing both speed
and accuracy.
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Clinical Trial Optimization: Al aids in identifying suitable patient
populations for trials, improving recruitment efficiency and trial success rates.

Al in Precision Agriculture

Al is revolutionizing agriculture by enabling precision farming techniques
that enhance productivity while minimizing environmental impact. Al
technologies facilitate data collection and analysis, which supports informed
decision-making regarding crop management and resource allocation.
(Entrepreneur Herald, n.d.)

Applications

Smart Irrigation Systems: Utilizing Al to monitor soil moisture and
weather conditions, these systems optimize water use, reducing waste and
enhancing crop vields.

Al-Driven Pest Management: Technologies like Blue River
Technology’s “see and spray” robots utilize Al to differentiate between crops
and weeds, leading to targeted herbicide application and reduced chemical
use.

Predictive Analytics: Al algorithms help farmers anticipate crop
diseases and pest infestations, enabling proactive management strategies
that reduce reliance on chemical pesticides.

Al in Genome Sequencing

Al enhances genome sequencing processes, allowing researchers to
analyze com- plex patterns within DNA sequences more efficiently. Machine
learning techniques, such as neural networks, enable quicker identification
of genetic variations and biomarkers associated with diseases, facilitating
advancements in personalized medicine. (Cavazza et al., 2023) (Marwala,

2024)

Use Cases

Gene Expression Analysis: Al algorithms identify significant
correlations in large genomic datasets, enhancing the understanding of
disease mechanisms and potential therapeutic targets.

DNA Sequence Interpretation: Al systems can analyze genetic data
to predict how variations affect RNA splicing, which is crucial for therapeutic
development.

Automated Laboratory Processes: Al technologies improve
experimental accuracy and efficiency by optimizing laboratory workflows and
data management systems.
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Future Directions

The future of Al in biotechnology appears promising, particularly in
areas such as synthetic biology and gene editing. As Al models advance, they
will be capable of managing increasingly complex datasets, leading to more
precise simulations and predictions in drug design and protein engineering.
The ongoing integration of Al in biotechnology is expected to facilitate
faster and more scalable production of biologics, significantly impacting
healthcare and personalized medicine initiatives. As stakeholders embrace
these innovations, the potential for improved agricultural sustainability and
food security will continue to grow.

Sustainable Crop Solutions
Integration of Al in Farming Practices

The integration of artificial intelligence (Al) into agriculture is
transforming traditional farming practices by enhancing operational efficiency
and productivity. Modern Al systems are designed to be user-friendly and
integrate seamlessly with existing farm management software, such as John
Deere’s Operations Center, which incorporates Al-driven insights to improve
daily operations. By streamlining processes and reducing complexity, Al
facilitates a smooth transition for farmers who may be hesitant to adopt new
technologies. (A3Logics, 2024) (Marwala, 2024)

Precision Agriculture and Sustainability

Precision agriculture embodies the principles of sustainability by
promoting efficient resource use. Traditional farming methods often lead to
excessive consumption of water, fertilizers, and pesticides, which can degrade
the environment. Through advanced techniques like precise soil mapping,
farmers can tailor inputs to match the specific needs of their crops. For
instance, a rice grower in a water-scarce area can utilize soil moisture maps
to optimize irrigation schedules, potentially reducing water usage by up to
30% while enhancing crop yield. This approach not only conserves vital
resources but also minimizes the ecological footprint of agricultural activities.

(Marwala, 2024)

Soil Management and Carbon Sequestration

Healthy soil management is crucial for both agricultural productivity
and environmental sustainability. Al technologies contribute to improved soil
health, which is essential for carbon sequestration—a key factor in combating
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climate change. By utilizing Al for soil management, farmers can enhance
soil fertility and support a more robust ecosystem. (Lugo Morin, 2024)

Pest Management Solutions

Effective pest management is vital for sustainable agriculture. Al-powered
systems enable farmers to monitor and predict pest outbreaks by analyzing
data from various sources, including weather patterns and pest behavior. This
data-driven approach allows for timely interventions, such as the judicious
application of pesticides or the introduction of natural predators, thereby
reducing reliance on harmful chemicals and promoting environmentally
friendly practices. (Lugo Morin, 2024)

Agricultural Robotics and Efficiency

Automated farming systems play a significant role in enhancing both
profitability and sustainability. By employing precision farming techniques,
farmers can minimize the use of pesticides and fertilizers, thereby lessening
their environmental impact.

These automated systems adapt resources to real-time needs, which
leads to more efficient use of inputs and reduces the overall ecological
footprint of farming.

Future Directions in Sustainable Agriculture

The evolution of Al and biotechnology in agriculture continues to open
new avenues for sustainability. The integration of Internet of Things (IoT)
devices, drones, and data analytics in smart greenhouses and regenerative
agriculture practices demonstrates the potential for advanced technologies to
improve crop production while maintaining ecosystem health. By leveraging
these innovations, farmers can achieve higher yields, reduced environmental
impact, and greater resilience against climate challenges, ensuring food
security for future generations.

The continuous exploration of Al applications in agriculture will not only
enhance productivity but also align with the Sustainable Development Goals
(SDGs), driving the industry towards a more sustainable and equitable future.
(A3Logics, 2024) (Lugo Morin, 2024)

Alignment with SDGs

Al-powered biotechnology in agriculture plays a pivotal role in advancing
the Sustainable Development Goals (SDGs), particularly those aimed at
eradicating poverty, ensuring food security, and promoting sustainable



8 Digital Transformation for Sustainable Tomorrow

practices. The integration of Al technologies in agricultural practices not
only enhances productivity but also aligns with various SDGs by fostering
resilience and sustainability in food systems. (A3Logics, 2024)

Contribution to SDG 1: No Poverty

Al applications can significantly impact SDG 1 by improving economic
opportunities for vulnerable communities. By providing access to market
solutions, these technologies enable overlooked communities to generate
new revenue streams and enhance their financial resilience. Furthermore,
Al can indirectly support SDG 1 through its contributions to other goals,
such as SDG 8 (Decent Work and Economic Growth) and SDG 9 (Industry,
Innovation, and Infrastructure), which can lead to the creation of affordable
products and services that benefit those living in poverty.

Advancing SDG 2: Zero Hunger

Al-driven innovations in agriculture are crucial for achieving SDG 2,
which seeks to end hunger and ensure food security. By optimizing agricultural
practices through data analysis and machine learning, farmers can increase
crop vields while minimizing environmental impacts. For example, Al
technologies can assist in sustainable farming techniques that reduce reliance
on fertilizers and pesticides, leading to more resilient food systems. The Food
and Agriculture Organization (FAO) emphasizes that coordinated actions and
investments in sustainable agricultural practices are imperative to address the
challenges of hunger and food insecurity. (Awais et al., 2023)

Supporting SDG 13: Climate Action

Al can also contribute to SDG 13 by promoting climate-smart agricultural
practices that mitigate the impacts of climate change. Technologies such as
machine learning models can predict weather patterns, assisting farmers in
making informed decisions that enhance crop resilience to climate shocks.
Additionally, biotechnology innovations can develop crops that sequester
more carbon dioxide, thereby supporting climate change mitigation efforts.
The intersection of Al and biotechnology holds the potential to develop
sustainable agricultural systems that align with climate action goals.

Enhancing SDG 15: Life on Land

Al applications in agriculture contribute to the conservation and
sustainable use of terrestrial ecosystems, in line with SDG 15. By improving
data capabilities and monitoring systems, Al can enhance the management
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of natural resources, preserving biodiversity and preventing deforestation
associated with agricultural expansion. Sustainable agricultural practices
enabled by Al can help in maintaining ecosystem health while ensuring long-
term productivity.

Challenges and Future Directions

Despite the promising potential of Al in achieving SDGs, the current
number of Al use cases specifically linked to SDG 1 remains limited compared
to other goals. This highlights the need for enhanced collaborative efforts
to develop Al solutions tailored to address the specific challenges faced
by vulnerable communities. As global challenges such as the COVID-19
pandemic and rising inequalities continue to affect progress towards the
SDGs, leveraging Al in biotechnology and agriculture will be critical for
fostering resilience and ensuring sustainable development in the years to
come.

Case Studies

The application of artificial intelligence (Al) in agriculture has led to
transformative innovations aimed at enhancing productivity, sustainability,
and food security. Numerous case studies illustrate the diverse uses of Al
technologies in various agricultural settings. (Malik & Pradhan, n.d.) (Awais
et al., 2023)

Applications of Al in Agriculture

Al technologies have been employed in several key areas, including
disease prediction, livestock health monitoring, and precision farming. For
instance, Al algorithms can analyze historical data to predict potential disease
outbreaks in crops, enabling farmers to take preemptive actions to mitigate
losses. Additionally, Al-powered systems facilitate the monitoring of livestock
health, allowing farmers to detect issues early and improve overall animal
welfare.

In precision agriculture, Al applications optimize the use of farm
equipment and resources. These technologies allow for targeted interventions,
such as precision spraying of pesticides and fertilizers, thereby reducing waste
and minimizing environmental impact. Such innovations not only enhance
efficiency but also align with sustainable agricultural practices, contributing to
the overarching goals of global food security.

Barriers to Adoption

Despite the clear benefits, the adoption of Al in agriculture faces several
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challenges. One significant barrier is the deep-rooted reliance on traditional
farming practices.

Many farmers, particularly in developing regions, resist adopting new
methodologies due to cultural norms and a lack of familiarity with modern
technologies. This resistance can impede progress towards more productive
and sustainable farming practices.

Moreover, communication gaps among stakeholders—including
technology developers, farmers, and agribusinesses—can hinder successful
implementation. Effective collaboration is crucial for ensuring that Al solutions
meet the practical needs of farmers and are appropriately integrated into
existing agricultural systems. (A3Logics, 2024)

Geographical Considerations

The effectiveness of Al technologies can vary significantly based on
geographical contexts. For instance, many Al applications designed for
large-scale farms in West- ern countries may not be applicable to smallholder
farmers in developing nations, where farms typically range from two to ten
acres. This discrepancy necessitates the localization of technologies and
business models to better serve the unique needs of different agricultural
contexts.

In response to these challenges, the role of village-level entrepreneurs
(VLESs) be- comes vital. VLEs can bridge the gap between technology providers
and smallholder farmers, facilitating the effective distribution and adoption
of Al solutions. By connecting local entrepreneurs with private capital and
providing education and training, the agricultural sector can leverage Al
advancements more effectively, thus driving social development and change.

Future Implications

As highlighted in various studies, the integration of Al in agriculture holds
immense potential for future innovations. However, addressing the barriers
to adoption and ensuring that these technologies are tailored to the specific
needs of diverse farming communities is essential. Continued collaboration
between practitioners and re- searchers will be crucial in documenting success
stories, sharing best practices, and ultimately enhancing the resilience and
productivity of the agricultural sector globally.

Challenges and Considerations

Al-powered biotechnology in agriculture presents several challenges and
considerations that must be addressed to align with Sustainable Development
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Goals (SDGs) and promote global food security. (Lehe, Bastian, & Milne,
2022)

Regulatory and Policy Challenges

One of the primary challenges lies in the regulatory landscape
surrounding Al applications in biotechnology. Policymakers must develop
clear data governance frameworks that address intellectual property
rights while considering ethical implications, such as algorithmic bias and
discrimination. These concerns are crucial as they can lead to inequitable
Al systems that may exacerbate existing inequalities in food production and
distribution. Furthermore, as Al technologies continue to evolve, there is a
pressing need for comprehensive legal and ethical frameworks to govern
their use, ensuring transparency and accountability in automated decision-
making processes. (Mansourvar et al., 2025)

Technical and Infrastructure Hurdles

The deployment of Al in agriculture faces significant technical hurdles.
Key among these is bridging the digital divide, which remains a barrier to
equitable access to technology in many regions. Ensuring interoperability
among diverse agricultural systems and safeguarding data security and privacy
are also paramount challenges. The rise of Al capabilities increases the
complexity of privacy and cybersecurity issues, necessitating the development
of new safeguards and technologies to protect sensitive agricultural data and
user information. (Petcu et al., 2024)

Economic Considerations

The economic implications of Al-driven agricultural innovations cannot
be over- looked. While these technologies have the potential to enhance
productivity, there are concerns about job displacement as automation takes
over certain agricultural tasks. This shift could lead to increased unemployment
and economic inequality if the workforce is not adequately prepared to adapt
to the changing landscape. (Petcu et al., 2024)

Investments in workforce training and education are essential to ensure
that farmers and agricultural workers can leverage Al technologies effectively.
(Mansourvar et al., 2025)

Adoption Barriers for Smallholder Farmers

Smallholder farmers, who constitute a significant portion of the agricultural
work- force, often face systemic barriers to adopting new technologies. The
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willingness and ability to pay for digital services, such as digital agricultural
advisory services (DAAS), are frequently low among resource-poor farmers.
Furthermore, information dissemination can be challenging due to the ease
of sharing knowledge, complicating monetization efforts for private sector
entities. Governments, while interested in implementing digital solutions, may
lack the technical capacity to develop and maintain these systems effectively,
necessitating collaborative approaches to overcome these challenges.
(A3Logics, 2024)

Long-term Sustainability Goals

Addressing these challenges is critical for achieving long-term
sustainability in agriculture. The SDGs emphasize the need for integrated
approaches that foster economic, social, and environmental resilience. In
the context of the ongoing global issues exacerbated by the pandemic, such
as geopolitical tensions and economic instability, it is imperative to align Al-
powered agricultural innovations with sustain- ability goals to ensure food
security for future generations. (Lehe, Bastian, & Milne, 2022)

Future Prospects

The integration of artificial intelligence (Al) in biotechnology is expected
to significantly enhance agricultural practices, aligning with Sustainable
Development Goals (SDGs) and addressing global food security challenges.
As the agricultural sector continues to evolve, several trends and innovations
are emerging that promise to transform farming and improve sustainability.

Advancements in Agricultural Practices

Al is anticipated to revolutionize various aspects of agriculture, including
precision farming and crop management. The development of advanced
robotics will enable more precise execution of complex farming tasks,
ultimately leading to increased productivity and efficiency. Al-enhanced
breeding techniques are also on the rise, focusing on creating new crop
varieties that exhibit improved resistance to pests and diseases, which is
essential for ensuring food security in a changing climate. (Lehe, Bastian, &
Milne, 2022)

The Role of Internet of Things (IoT)

The synergy between Al and the Internet of Things (IoT) is expected to
further enhance farming operations. Real-time data from connected sensors
and devices will provide valuable insights into crop health, soil conditions,
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and environmental factors, allowing farmers to make informed decisions
and optimize resource use. This integration is essential for maximizing crop
vields and minimizing waste, thereby contributing to sustainable agricultural
practices. (Lehe, Bastian, & Milne, 2022)

Climate Change Mitigation

As climate change poses significant challenges to traditional agricultural
methods, Al's capabilities in data analysis and pattern recognition will be
critical. Al can help predict and mitigate the impacts of climate change on
crop vields by modeling various environmental scenarios and recommending
adaptive strategies for farmers. Additionally, Al-driven approaches are
expected to support the development of nature-based solutions that enhance
resilience among small-scale farmers, particularly in vulnerable regions.

(Petcu et al., 2024)

Enhancing Food Security

The application of Al in biotechnology is integral to achieving food
security, as outlined in the UN’s Zero Hunger initiative. Innovations in Al
technology can significantly reduce the number of undernourished individuals
by improving the efficiency and effectiveness of agricultural production
systems. By utilizing data-driven methodologies, stakeholders can better align
their operations with the principles of sustainability, ensuring that food is not
only available but also nutritious and stable across various dimensions.
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SOCIO-ECONOMIC LANDSCAPE AND
ARTIFICIAL INTELLIGENCE: NAVIGATING THE
OPPORTUNITIES AND CHALLENGES

Dr Tripta Parmar*

Abstract

Artificial Intelligence (Al) is reshaping the socio-economic fabric of societies
worldwide. Its rapid integration into various sectors—from healthcare and education
to manufacturing and governance — presents transformative opportunities while
simultaneously posing complex challenges. This paper explores how Al influences
social and economic structures, labor markets, income distribution and access to
services. It examines both the inclusive potential and risks of deepening inequality,
unemployment and ethical dilemmas. The paper also assesses the role of public
policy and regulation in ensuring that Al becomes a tool for equitable growth and
sustainable development. By navigating the nuanced interplay between innovation
and impact, this study aims to chart a responsible path forward in the Al-driven
socio-economic transformation.

Keywords: Artificial Intelligence, Socio-Economic Impact, Automation, Inequality,
Employment, Policy, Digital Divide

Introduction

The Fourth Industrial Revolution, marked by the advent of Artificial
Intelligence, has brought with it a paradigm shift in how societies function
and economies operate. Al technologies such as machine learning, natural
language processing and robotics are being deployed at unprecedented
speed. As governments and industries race towards digital transformation,
Al is positioned both as a driver of economic prosperity and a disruptor of
traditional social systems. This paper provides a comprehensive analysis of
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the socio-economic dimensions of Al and addresses the dual narrative of
promise and peril.

Contextualization of Al

Artificial Intelligence (Al) refers to the simulation of human intelligence
processes by machines, particularly computer systems. These processes
include learning (the acquisition of information and rules for using the data),
reasoning (using the rules to reach approximate or definite conclusions), and
self-correction. Over the years, Al has evolved from theoretical concepts
to practical applications, significantly impacting industries, society, and the
economy.

Types of Artificial Intelligence

e Narrow Al (Weak Al): This refers to Al systems that are designed and
trained to perform specific tasks. Examples include voice assistants (e.g.,
Siri, Alexa), facial recognition, self-driving cars, and recommendation
algorithms. Narrow Al is the most prevalent form in use today.

e General Al (Strong Al): General Al refers to systems that possess the
ability to understand, learn, and apply intelligence across a broad range
of tasks, similar to human cognitive abilities. General Al remains largely
theoretical and is a subject of ongoing research.

e Super-intelligent Al: This hypothetical form of Al would surpass
human intelligence and capabilities in every area, including creativity,
problem-solving, and decision-making. While still a distant concept, it
raises questions regarding control, safety, and ethical considerations.

Opportunities in The Al-Driven Socio-Economic Landscape

e Economic Growth and Productivity Enhancement: Al technologies
such as machine learning, robotics and intelligent automation
significantly enhance operational efficiency. By automating repetitive
and routine tasks, businesses can reduce costs, increase output and
improve accuracy. Industries such as manufacturing, logistics, retail and
finance are already leveraging Al to optimize supply chains, streamline
operations and enhance service delivery. By 2030 Al will contribute
significantly to the global economy.

e Emergence of New Industries and Job Roles: While Al may replace
some traditional jobs, it is also a powerful catalyst for the creation of
new roles and industries. Emerging fields include Al development,
machine learning engineering, data science, cyber security and Al
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ethics. These roles require high-level cognitive, analytical and creative
skills, encouraging educational institutions and governments to re-
imagine curricula and skilling programs to prepare the workforce for
future demands.

e Personalized and Inclusive Service Delivery: Al can deliver
personalized experiences and services at scale. In healthcare, Al-enabled
diagnostic tools can detect diseases such as cancer and COVID-19
with high accuracy. In education, adaptive learning platforms provide
customized content tailored to students’ needs, learning pace and
preferences. Al, thus, helps make critical services more inclusive, reaching
populations in rural and remote areas that were previously underserved.

e Data-Driven Decision Making in Governance: Governments are
increasingly adopting Al for better governance and policy-making. Al-
powered systems enable predictive analysis, optimize resource allocation,
detect fraud and improve public service delivery. Smart cities, powered
by Al and IoT, use real-time data for traffic management, waste disposal
and emergency response. This promotes transparency, accountability
and efficiency in administration.

e Agricultural Advancement and Food Security: Al applications
in agriculture—such as precision farming, crop disease prediction,
vield forecasting and automated irrigation—are revolutionizing food
production. These technologies help farmers optimize resource use,
reduce environmental impact and enhance productivity. In developing
economies, Al-driven agri-tech tools can support small-scale farmers
and contribute to food security.

e Financial Inclusion and Digital Economy: Al s at the heart of fintech
innovations like digital banking, credit scoring through alternative data,
fraud detection and robo-advisors. These tools increase access to financial
services for unbanked and underbanked populations. For example, Al-
driven mobile platforms can offer micro-loans and insurance services in
rural or low-income communities, enhancing financial inclusion.

e Environmental Monitoring and Climate Action: Al supports
sustainability by enabling real-time monitoring of environmental data.
Al models can track deforestation, carbon emissions and water usage.
Al can also simulate the effects of climate change. By analyzing satellite
data and sensor networks, Al contributes to environmental conservation,
disaster management and the achievement of Sustainable Development

Goals (SDGs).
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Empowerment through Accessibility Solutions: Al enhances
inclusivity through assistive technologies for people with disabilities.
Speech-to-text tools, Al-powered hearing aids, visual recognition
apps for the visually impaired and predictive communication devices
are examples of how Al empowers differently-abled individuals and
promotes their socio-economic participation.

Promotion of Entrepreneurship and Innovation: Al democratizes
innovation by providing tools and platforms accessible to startups,
small businesses and social enterprises. Al-as-a-Service (AlaaS), cloud
computing, and open-source machine learning libraries lower the entry
barrier for entrepreneurs to develop Al-based solutions across diverse
sectors—from education and health to logistics and marketing.
Resilience in Crises and Emergency Response: During crises
such as pandemics or natural disasters, Al provides critical support for
early warning, contact tracing, supply chain resilience and resource
optimization. For instance, Al models were used during COVID-19
to predict infection trends, manage hospital capacities and distribute
medical supplies effectively.

Challenges and Risks

Employment Displacement and Job Polarization: One of the most
immediate concerns regarding Al adoption is its impact on employment.
As machines become capable of performing routine cognitive and
physical tasks, many low- and middle-skill jobs are at risk of automation.
Sectors such as manufacturing, retail, transportation, and customer
service are especially vulnerable. This leads to job polarization, where
high-skill, high-income jobs grow, but mid-skill jobs decline, creating
a widening gap in income and employment opportunities. Workers
without access to retraining or upskilling are likely to be left behind in
the labor market.

Rising Inequality and the Digital Divide: Al technologies tend to
benefit those who already have access to digital infrastructure, quality
education and economic capital. As a result, the advantages of Al
are often concentrated among wealthier nations, large corporations
and urban populations. This digital divide between rich and poor,
rural and urban, and developed and developing regions could deepen
existing inequalities, undermining social cohesion and economic equity.
Marginalized groups, including women, indigenous communities and
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people with disabilities, may face further exclusion unless deliberate
efforts are made to include them in the Al ecosystem.

e Algorithmic Bias and Discrimination: Al systems are trained on
datasets that may reflect historical biases, stereotypes or incomplete
information. As a result, Al applications—particularly in sensitive
areas such as hiring, policing, credit scoring, and judicial decisions—
can perpetuate or even exacerbate discrimination. For example, facial
recognition technologies have shown lower accuracy for darker skin
tones, raising ethical and legal concerns. Algorithmic bias undermines
fairness, justice and trust in Al systems, particularly when decisions lack
transparency or appeal mechanisms.

e Threats to Data Privacy and Security: Al systems rely heavily on
large volumes of personal data to function effectively. This raises serious
concerns about how data is collected, stored, shared, and used. Lack of
data protection laws, especially in developing countries, increases the
risk of surveillance, data breaches, and misuse of personal information.
Additionally, Al-powered surveillance systems can be used to monitor
citizens without their consent, threatening civil liberties and human
rights.

e Ethical Dilemmas and Lack of Accountability: Al often operates
in complex, opaque ways—commonly referred to as the “black box”
problem. This makes it difficult to trace how and why a specific decision
was made. In critical fields like healthcare or criminal justice, a wrong
decision by an Al system can have life-altering consequences. Questions
of accountability and responsibility—who is liable when Al causes harm—
remain unresolved in many legal systems. The absence of clear ethical
frameworks or human oversight in Al deployment increases the risks of
unintended harm. One the probable reasons of fatal Ahmedabad air
crash, that caused 240 causalities is configuration error

e Monopoly and Technological Control: The development and
deployment of advanced Al systems are dominated by a small number
of powerful corporations and countries. These entities hold significant
control over Al patents, research and infrastructure, giving them the
power to influence global digital policy and market dynamics. Such
technological monopolies can stifle innovation, reduce competition
and leave smaller players—including startups and developing nations—
dependent on foreign technology and platforms.

e Inadequate Policy and Regulatory Frameworks: Many countries
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lack comprehensive laws and regulations governing Al development and
deployment. Where policies do exist, they often lag behind the rapid
pace of technological change. Regulatory gaps can lead to misuse of Al,
reinforce market imbalances and allow unethical practices to flourish.
Without robust global and national governance frameworks, the risks
posed by Al could outpace our ability to manage them effectively.
Skills Gap and Workforce Readiness: While Al creates new job
opportunities, many current and future workers lack the skills needed
to fill them. The mismatch between the skills demanded by Al-based
industries and those provided by traditional education systems presents
a major challenge. Lifelong learning, re-skilling, and continuous
professional development are essential, yet often underfunded or
inaccessible, especially in low-income regions.

Psychological and Social Impact: Al-driven automation and decision-
making can impact not only the economy but also the human psyche
and social fabric. Loss of purpose, identity and community engagement
are emerging concerns among those displaced by technology. There is
also a growing fear of constant surveillance, manipulation through Al-
generated content (like deepfakes), and erosion of trust in information
systems, contributing to societal anxiety and alienation.

Security Threats and Malicious Use: Al technologies can be
weaponized in various ways—ranging from autonomous drones and
cyber warfare to misinformation campaigns and identity theft. Malicious
actors may use Al to create sophisticated phishing attacks, manipulate
stock markets or destabilize political systems. Ensuring Al security and
resilience against adversarial use is a growing concern for national and
global stability.

Navigating the Future: Strategies for Equitable and Responsible
Growth:

Building Inclusive Al Ecosystems: To ensure Al benefits everyone,
inclusive strategies must prioritize access to Al tools, infrastructure and
education across all socio-economic strata. This includes:

0 Investing in digital infrastructure in rural and underserved regions.

o Promoting gender and cultural diversity in Al research and
development teams.

O  Supporting regional language Al models to serve linguistically
diverse populations.
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An inclusive Al ecosystem helps reduce digital divides and ensures
marginalized communities are not left behind in the Al revolution.

e Reskilling and Upskilling the Workforce: Preparing the workforce
for an Al-driven future requires large-scale investment in education and
training. Governments, industries, and educational institutions must:

o Integrate Al literacy and data science education into school and
university curricula.

o Launch public-private skill development programs for workers in
vulnerable industries.

o  Promote lifelong learning through accessible online platforms.

Skilling efforts should focus not just on technical skills, but also on soft
skills like creativity, adaptability, and emotional intelligence, which are less
prone to automation.

e Ethical Al Design and Deployment: Developing Al that aligns with
human values is essential. Ethical Al must be:

o Transparent (explainable decision-making processes)

o  Accountable (clearly identifying who is responsible for Al actions)
o Fair (free from bias and discrimination)

o Safe and Reliable (robust under different conditions)

Frameworks such as Al ethics boards, impact assessments and human-
in-the-loop systems can ensure Al technologies serve the public interest.4.
Strengthening Legal and Regulatory Frameworks

Governments need to create and enforce comprehensive Al governance
structures that address:

o Data protection and user privacy

o  Algorithmic accountability

o  Standards for Al safety and testing

o  Sector-specific guidelines (e.g., healthcare, education, finance)

Global coordination is also key—especially to address cross-border data
flows, Al in warfare, and misinformation. Regulatory innovation must keep
pace with technological innovation.

e Encouraging Responsible Innovation and Research: Governments
and institutions should fund open, interdisciplinary Al research that prioritizes
public good, rather than purely commercial goals. This includes:

o Research into low-resource Al solutions that work with minimal
data or computing power.
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o  Participatory design, where communities contribute to how Al is
developed and used.

o Promoting Al for social impact, including projects in education,
healthcare, agriculture, and disaster relief.

Responsible innovation encourages long-term societal benefit over

short-term profit.

Ensuring Fair Access to Al Technologies: To prevent monopolization
by a few corporations or countries, global and national policies must
support:

o  Open-source Al platforms and tools
o  Affordable computing resources for small enterprises and researchers
o Incentives for startups and social enterprises to use

Al for inclusive development Public-private partnerships can bridge

innovation and access, ensuring that Al tools reach remote classrooms,
small-scale farmers, healthcare clinics, and civil society organizations.

Promoting Global Collaboration and Al Diplomacy: Al's implications
transcend borders, requiring international cooperation. Areas for
collaboration include:

0  Creating global norms and treaties on ethical Al development

O  Sharing best practices and data governance models

o Promoting South-South cooperation for Al capacity building in
developing nations

Organizations like UNESCO, the OECD, and the UN are playing vital

roles in Al diplomacy, which will be critical to ensuring Al supports peace,
development, and human rights.

Addressing Environmental Sustainability of Al: Al systems—
especially large models—consume vast energy resources. The future of
Al must consider:

o  Developing energy-efficient algorithms and computing systems

o  Encouraging green Al practices across industries

O Measuring and disclosing Al's carbon footprint

Sustainable Al aligns technological growth with environmental responsibility.

Fostering Public Awareness and Trust: A future where Al thrives
depends on public trust and understanding. To build this:

o  Governments and educators must demystify Al through public
campaigns and Al literacy programs.
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o Transparent communication around Al’s uses, benefits, and risks is
essential.

o  Civic engagement and citizen feedback must be integrated into Al
policymaking processes.

e Anticipating and Managing Long-Term Risks: The future of Al may
bring trans-formative, even existential, risks—from super-intelligent
systems to autonomous weapons. Proactive steps include:

o  Establishing long-term Al risk research centers

o Creating international emergency protocols for high-risk Al
scenarios

o Promoting philosophical and ethical dialogue on Al’s role in human
society

Navigating the future of Al requires a coordinated effort to balance
innovation with inclusion, growth with governance, and progress with
precaution. A human-centered approach to Al—grounded in ethics, equity
and empowerment—can ensure that technological advancement contributes
positively to the future of work, society and the planet.

Regulatory and Policy Evolution

The evolution of regulatory and policy frameworks for Artificial
Intelligence (Al) reflects growing awareness of its societal, ethical, and economic
implications. Early Al development occurred in a largely unregulated space,
but rising concerns over privacy, bias and accountability have prompted
governments and global organizations to draft ethical guidelines and laws.
The EU’s Al Act, UNESCQO’s Al ethics recommendations, and various
national strategies emphasize transparency, fairness, and human oversight.
Current trends focus on risk-based regulation, cross-border cooperation, and
inclusive policymaking. As Al technologies rapidly advance, adaptive and
forward-looking governance is essential to ensure responsible and equitable
development.

Long-Term Vision: Al and Humanity

Thus, the future of Al presents a combination of exciting possibilities and
significant challenges. As technology continues to advance, Al will reshape
industries, economie and societies in profound ways. Its potential to enhance
human capabilities, drive economic growth, and solve complex global
problems is immense. However, Al's future must be guided by thoughtful
regulations, ethical considerations, and a global approach to ensure that its
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benefits are widely shared and its risks are mitigated. By balancing innovation
with responsibility, Al can lead to a brighter, more inclusive, and more
efficient future for all.

Conclusion

Artificial Intelligence is transforming the socio-economic landscape
by enhancing productivity, fostering innovatio, and improving access to
essential services across sectors. It holds the promise of economic growth and
inclusive development, especially when aligned with education, healthcare,
agriculture and governance. However, this progress also presents significant
challenges—ranging from job displacement and rising inequality to ethical
concerns, data privacy issues and lack of robust regulation. Navigating the
future of Al demands a holistic and human-centric approach, emphasizing
inclusive attitude, transparency and global cooperation. With responsible
policies, ethical frameworks and equitable access, Al can be a powerful tool
for sustainable and just societal transformation.
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HOW TO PROMOTE YOUTH ENGAGEMENT IN
SUSTAINABLE DEVELOPMENT

Dr. Radhika Rattan*

Abstract

Sustainable development is largely about people, their well-being, and equity
in their relationships with each other, in a context where nature-society imbalances
can threaten economic and social stability. The sustainable development goals
are aimed at bringing a better world, and there are 17 sustainable development
goals associated with the development of the nation, and they can potentially
be achieved by today’s youth for tomorrow’s better world. Likewise, the future
lies in the hands of today’s young generation which will pass the torch to future
generations. According to United Nations statistics, youth are defined as persons
aged between 15 and 24 years. Young people’s contributions to the process that
led to the adoption of the 2030 Agenda for Sustainable Development shaped the
entire outcome. This conceptual paper will discuss definitions of youth, sustainable
development, a conceptual overview of sustainable development and youth, and
a historical perspective. This article also explores effective strategies and policy
recommendation to engage young people and what youth can do to contribute to
Sustainable Development as there are several various difficulties of implementing
sustainable policies and how to make development sustainable.

Keywords: Youth, Sustainability, History, Youth Engagement, Youth-led initiated.

Introduction
What is Sustainable Development?

Sustainable development is a comprehensive strategy for promoting
development that aims to fulfil the current generation’s needs while ensuring
that future generations’ needs can be met without any hindrance. It involves
balancing economic, social, and environmental objectives and promoting
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policies, practices, and technologies that are sustainable and equitable.
Sustainable development ensures that economic growth is inclusive and
sustainable, social well-being is improved, and environmental quality is
maintained or improved. It is a long-term approach considering economic,
social, and ecological interdependence. It aims to promote harmony to
achieve a more sustainable and equitable world.

History of Sustainable Development

The concept of sustainable development gained significant recognition
at the 1972 UN Conference on the Human Environment in Stockholm where
the idea of development that considers environmental conservation for future
generations was first discussed prominently; however, the term “sustainable
development” was formally defined and popularized in the 1987 Brundtland
Report, “Our Common Future” which is considered the key turning point for
the concept.

Early Discussions: The initial ideas related to sustainable development
were discussed at the 1972 Stockholm conference.

Brundtland Report: The term “sustainable development” gained
widespread recognition through the 1987 Brundtland Report, which defined
it as “development that meets the needs of the present without compromising
the ability of future generations to meet their own needs”.

Global recognition: The 1992 UN Conference on Environment and
Development (also known as the Earth Summit) further solidified the concept
of sustainable development on a global scale.

17 Sustainable Development Goals (17 SDGS)

1 (No Poverty), SDG 2 (Zero Hunger), SDG 3 (Good Health and
Well-Being), SDG 4 (Quality Education), SDG 5 (Gender Equality), SDG 6
(Clean Water and Sanitation), SDG 7 (Affordable and Clean Energy), SDG
8 (Decent Work and Economic Growth), SDG 9 (Industry, Innovation, and
Infrastructure), SDG 10 (Reduced Inequalities), SDG 11 (Sustainable Cities
and Communities), SDG 12 (Responsible Consumption and Production), SDG
13 (Climate Action), SDG 14 (Life Below Water), SDG 15 (Life on Land),
SDG 16 (Peace, Justice and Strong Institutions), and SDG 17 (Partnerships
for the Goals) (UNDESA, 2020a).

Need and Importance of Sustainable Development

The ever-increasing population, urbanization, industrialization, and
globalization have put immense pressure on the natural resources, leading
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to their depletion. Sustainable development is necessary to ensure that we
conserve our natural resources, maintain ecological balance, and mitigate
the impact of climate change. The depletion of natural resources is a global
problem that requires global solutions.

Objectives of Sustainable Development

The objectives of sustainable development are focused on addressing
the environmental, economic, and social challenges facing the world today.
These objectives provide a framework for promoting sustainable economic
growth and ensuring that the needs of future generations are met.

Poverty Alleviation

One of the main objectives of sustainable development is poverty
alleviation, aimed at reducing the number of people living in extreme poverty.
Sustainable economic growth is necessary for poverty alleviation, as it creates
income generation and employment opportunities. However, it’s essential to
ensure that economic growth is inclusive and benefits all members of society,
particularly those living in poverty.

Social Equity

Social equity is another crucial objective of sustainable development.
This involves reducing inequality and ensuring that all members of society
have access to essential services such as health care and education. Reducing
inequality and addressing the root causes of poverty and social exclusion
are necessary to achieve social equity. This can be achieved through various
policy interventions, such as targeted social programs, progressive taxation,
and affirmative action. One of the key areas where social equity is significant
is access to essential services such as health care and education. There are
substantial disparities in access to these services in many countries, with
marginalized communities often facing significant barriers to accessing quality
care and education.

Environmental Protection

Environmental protection is a crucial objective of sustainable
development. It seeks to ensure that natural resources are used in a way that
keeps them healthy for future generations. This includes reducing greenhouse
gas emissions, conserving biodiversity, and managing natural resources to
maintain productivity. Conserving biodiversity is another critical aspect of
environmental protection. This can involve protecting endangered species,
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preserving natural habitats, and promoting sustainable land use practices.
Preserving the environment is vital to ensure our planet’s survival and future
generations’ well-being.

Economic Development

Economic development is also an essential objective of sustainable
development. It aims to promote economic growth that is inclusive and
sustainable. By pursuing inclusive and sustainable economic growth, we can
create a thriving economy that benefits everyone while protecting the planet
for future generations.

Examples of Sustainable Development

1. Renewable energy: Investing in renewable energy sources such as solar,
wind, and hydropower can reduce reliance on fossil fuels, contributing
to climate change.

2. Sustainable agriculture: sustainable development goals can improve
soil health, reduce water usage, and reduce the need for harmful
pesticides and fertilizers.

3. Green buildings: Designing and constructing energy-efficient buildings
using sustainable materials can reduce energy consumption, water
usage, and waste.

4. Sustainable transportation: Promoting the utilization of public
transportation, walking, and cycling, and promoting the use of low-
emission vehicles, can reduce greenhouse gas emissions and improve
air quality.

5. Waste reduction and recycling: Implementing waste reduction and
recycling programs can reduce the amount of waste sent to landfills,
conserve resources, and reduce pollution.

6. Conservation and protection of natural resources: Protecting
natural resources such as forests, oceans, and waterways can preserve
biodiversity, mitigate climate change, and provide essential ecosystem
services.

7. Sustainable tourism: Promoting sustainable tourism practices, such
as responsible tourism and ecotourism, can benefit local communities,
preserve cultural heritage, and reduce the negative impacts of tourism
on the environment.

And The Sustainable Youth Engagement Development Goals

Young people are a valuable asset to their countries and investing in
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them brings tremendous social and economic benefits. Managing these
valuable assets and improving its retiirns quality by reducing vulnerabilities
and risks creates real differentiation and it is need of hour. Recognising youth
as assets towards development; at local, national, regional and international
levels, makes another differentiation. Crucially for countries experiencing
a youth bulge, where youth-led conflict or crime may be a perceived risk,
involving young people in meaningful activities and programmes builds social
cohesion and embeds them within their communities. Young people can play
a great role in creating more impact and outcome at faster rate than other
ages as history and trend of today show that youth are more conscious of
global issues like climate change and social equity than others.

Moreover, today, there are 1.8 billion people between the ages of 10-
24-they are the largest generation of youth in history. Close to 90 per cent
of them live in developing countries, where they make up a large proportion
of the population. Their numbers are expected to grow-between 2015 and
2030 alone, about 1.9 billion young people are projected to turn 15 years
old.

Provided with the necessary skills and opportunities needed to reach their
potential, young people can be a driving force for supporting development
and contributing to peace and security. Youth-led organizations need to be
encouraged and empowered to participate in translating the 2030 Agenda
into local, national and regional policy. They play a significant role in the
implementation, monitoring and review of the Agenda as well as in holding
governments accountable. With political commitment and adequate resources,
young people have the potential to make the most effective transformation
of the world into a better place for all.

India is a young nation in the sense that share of youth in total
population in 2011 stands at 34.8%. India is also seen to remain younger
when compare to most populous countries This has been a great opportunity
for nation to reap the benefit of being nation with more youth for economic
development. Size of economic development of any nation is determined by
percentage of young enthusiastic trained productive youths (Jaafar, Noor,
& Rasoolimanesh, 2015). Youth in India are contributing to sustainable
development in the following ways.

1. PM Jandhan Yojana-world largest financial inclusion

2. Direct benefit transfer through Biometric identity system and mobile
telephoning-to introduce transparency

3. Swachh Bharath Abiyan-to inculcate habit of cleanliness
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4. The Mahatma Gandhi National Rural Employment Guarantee-direct
financial assistance to eradicate poverty

5. Beti Padao Beti Bachao-to educate girl child

6. Maternity benefit scheme: to support female working member of a
family during her maternity period

7. Digital India and Start Up India-to promote innovation and digitalization

o

Smart city program- to enhance development of recognized cities

9. Mid-day meals-food distribution with an intension to move away from
hunger

10. National Health Policy Scheme-to ensure good health

11. Coastal cum Monitoring and Prediction System and Oil Spilling
Management System- to save sca

12. Sagaramala-port connectivity program

13. A path breaking tax reforms agenda- to optimize domestic sources

14. Swatch Bharath Cess to mobilize fund for clean India Mission

Feature youth-led initiatives:
Poverty and Zero Hunger

Hunger and malnutrition often prevent youth and children from
taking part in society, at every level responsibly engaging youth sustainable
agricultural policies and practices is essential for achieving Sustainable
Development. Attract and engage youth in farming, enterprises to help
introduce innovation and smart technology. Children and youth account for
two thirds of the world’s poor, yet are often excluded from decision-making
processes on poverty reduction and eradication financial inclusion can
support youth in accumulating savings and reducing the impact of economic
stocks. Engage local youth to participate in the development and monitoring
of poverty reduction.

Health and Well-Being

Empowering youth includes addressing their physical, mental, and
emotional well-being. Access to healthcare, mental health services and
information about healthy lifestyles contributes to their overall empowerment.
Investing in the health and well-being of youth can support sustainable
development outcomes. around the world. The active participation of young
people can lead better health outcomes, including with respect to vaccination
programmes and mental health.
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Education and Awareness-Raising

e Integrate sustainability education into school curriculums at all levels,
focusing on critical thinking and problem-solving skills related to
environmental and social issues.

e Utilize interactive learning methods like workshops, webinars, and
online platforms to educate youth about sustainable development goals
(SDGs).

e  Develop youth-friendly educational materials and campaigns to raise
awareness about local and global sustainability challenges.

Youth awards and recognition

Youth empowerment and sustainable development are interconnected
concepts that highlight the importance of involving young people in the
process of achieving long-term social, economic, and environmental progress.
Highlight and celebrate youth achievement making significant contributions
to sustainable development through awards and recognition programs.

Civic Engagement:

Encouraging young people to engage in civic activities, and participating
in community projects, empower them to have a voice in shaping the future
of their communities.

Empowerment and Leadership Development

e Establish youth councils or advisory boards at local, national, and
international levels to provide a platform for youth voices and
perspectives.

e  Offerleadership training programs to equip young people with necessary
skills to advocate for change, manage projects, and mobilize their peers.

Providing leadership development programs helps young individuals
develop the skills needed to take on leadership roles, make decisions, and
influence positive change.

Social and Political Awareness

Encouraging young people to be informed about social, political, and
environmental issues enables them to advocate for causes they care about
and contribute to meaningful change.

Access to Technology and Information

In the digital age, access to information and technology plays a vital
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role in empowering youth by connecting them to a wealth of knowledge and
enabling them to amplify their voices through various platforms.

Nurturing Environmental Stewardship

Environmental education plays a pivotal role in instilling sense of
stewardship among the youth. By comprehending the intricate workings of
the environment, young individuals recognize the impact of their actions and
make informed decisions. Formal and informal education equips children and
young adults with environmental concepts, cause-and-effect relationships, and
a deep appreciation for the natural world, preparing them to be responsible
caretakers of our planet.

Raising Awareness and Knowledge

Education serves as a powerful tool for raising awareness about
environmental issues among young people. By providing access to knowledge
and information about environmental challenges, we empower them to
actively engage in the global fight for environmental preservation. Armed
with understanding. Young individuals become catalysts for change, inspiring
their families, friends, and communities to adopt sustainable practices and
spread the message of environmental conservation.

Fostering a Culture of Action

Youth education and awareness act as catalysts for action. Environmental
education programs provide the knowledge and motivation necessary for
young people to make a positive impact in their communities. Engaging
in practical activities, such as tree planting, waste reduction initiatives, and
sustainable lifestyle choices, young individuals become active participants
in the pursuit of environmental sustainability. Through their actions, they
exemplify that small steps can lead to significant transformations, inspiring
others to follow suit.

Harnessing the Power of Youth Initiatives

Youth-driven initiatives and competitions offer powerful platforms for
environmental education and action. Projects like “New Boundaries for
Youth” encourage high school students to research local environmental
issues, propose solutions, and implement action-oriented projects. Such
initiatives foster critical thinking, problem-solving skills, and instil a sense of
responsibility and leadership in young individuals. Actively involving youth in
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real-world sustainability challenges unlocks their potential as change-makers
and future environmental leaders.

Creating safe and supportive environments where young people can
express their opinions, voice concerns, and share ideas without fear of
judgment fosters their empowerment.

Employment and Economic Opportunities

Offering job training, internships, and employment opportunities to
young people not only helps them financially but also builds their confidence
and self-reliance.

Publish youth perspectives

Provide a platform for young voices through opinion pieces, interviews,
and personal narratives that highlight their experiences, challenges, and
aspirations related to sustainability issues.

Highlight youth innovation

Feature cutting-edge ideas and technological solutions developed by
young innovators addressing environmental concerns like renewable energy,
sustainable agriculture, and circular economy practices.

Promote youth leadership development

Share stories of young leaders actively participating in policy dialogues,
decision-making bodies, and community engagement initiatives, emphasizing
the importance of mentorship and capacity-building programs.

Focus on SDG-aligned content

Align publications with the UN Sustainable Development Goals,
highlighting the critical role of youth in achieving targets related to education,
health, gender equality, climate action, and poverty reduction.

Utilize diverse media formats

Engage a wider audience by using a variety of publication formats like
online articles, info graphics, videos, podcasts, and social media campaigns
to reach young people where they are.

Partner with youth organizations

Collaborate with existing youth-led organizations, networks, and
movements to amplify their voices and disseminate information about
sustainable development initiatives.
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Industry, Innovation and Infrastuture

Increase the access of youth to information and communication
technology and strive to provide universal and affordable access to internet.

Reduced Inequalities

Empower all young people to drive social, economic and political
inclusion.

Sustainable Cities and Communities

Involve young people in strengthening efforts to protect and safeguard
the world’s cultural and natural heritage.

Responsible Consumption and Production

Promote youth volunteerism and innovation in reducing waste generation
through reduction, recycling and reuse.

Climate Action

Promote mechanism for strengthening capacity for effective climate
change related planning and management focusing on women, youth and
local and marginalized communities.

How can we achieve sustainable development?

Achieving sustainable development requires a coordinated effort across
all sectors of society, including government, businesses, and individuals. Here
are some ways we can work towards a more sustainable future:

Reduce Greenhouse Gas Emissions

One of the most fundamental ways to achieve sustainable development
is to reduce greenhouse gas emissions. This can be done by investing in
renewable energy, promoting energy efficiency, and reducing reliance on
fossil fuels.

Conserve Natural Resources

Conserving natural resources is essential for promoting sustainable
development. This can be done by reducing waste, promoting recycling, and
using resources to preserve them for future generations.

Promote Inclusive Economic Growth

Promoting inclusive economic growth is crucial for reducing poverty
and advancing sustainable development. This requires creating economic
opportunities that are accessible to all individuals and based on sustainable
practices rather than benefiting only a privileged few.
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Address Inequality

Addressing inequality is essential for promoting sustainable development.
This involves creating inclusive societies that value diversity and ensure
everyone can access basic human needs like food, shelter, and healthcare.

Invest in Education

Investing in education is essential for promoting sustainable development.
This can be done by providing access to quality education for all and promoting
education focused on sustainability and environmental stewardship.

Challenges For Sustainable Development

Furthermore, there are several barriers related to the difficulties
of implementing sustainability policies. The challenges of Sustainable
Development focus on key issues like climate change, over conjunction
of resources, population growth, poverty and equality, lack of access to
basic need, environmental degradation, urbanization, political stability and
inadequate policies frameworks. To make development sustainable reduce
poverty, plan population, control population, strength & participation,
rectify policy and market failure, establish good governce, manage disasters
and promot partnership.

Conclusion

The world is faced with challenges in all three dimensions of sustainable
development-economic, social and environmental. More than 1 billion people
are still living in extreme poverty and income inequality within and among
many countries has been rising; at the same time, unsustainable consumption
and production patterns have resulted in huge economic and social costs
and may endanger life on the planet. Achieving sustainable development
will require global actions to deliver on the legitimate aspiration towards
further economic and social progress, requiring growth and employment,
and at the same time strengthening environ-mental protection. Sustainable
development will need to be inclusive and take special care of the needs of
the poorest and most vulnerable. Strategies need to be ambitious, action-
oriented and collaborative, and to adapt to different levels of development.
They will need to systematically change consumption and production patterns,
significant price corrections; encourage the preservation of natural endow-
ments; reduce inequality; and strengthen economic governance. Sustainable
development is an essential concept that seeks to balance economic growth,
social development, and environmental protection in a long-term sustainable
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way. It is needed to address the challenges of environmental degradation,
social inequality, and economic instability we face today. The objectives of
sustainable development are to achieve economic growth, social development,
and environmental protection in a way that is entirely sustainable in the long
term.. Youth-led organizations need to be encouraged and empowered to
participate in translating the 2030 Agenda into local, national and regional
policy.
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A STUDY ON THE IMPACT OF ARTIFICIAL
INTELLIGENCE ON ECONOMIC ASPECTS
WITH SPECIAL REFERENCE TO
UNEMPLOYMENT

Ms. Ekta Amlani* & Dr. Preeti Jain**

Abstract

India is a developing country that keeps progressing to become a sustainable
and developed nation by 2047 in terms of GDP, no poverty, and a fully employed
nation becoming the world’s first largest economy crossing us and France by 2047.
In today’s time, artificial intelligence is of great importance in all sectors. People
are using Al faster, which sometimes negatively impacts their thinking skills and
sometimes has a positive impact on reducing unemployment. This paper aims
to show the relationship between Al and unemployment, the relation between
Al and sustainable development, and the relationship between Al and developed
nations. A mixed-methods research approach including quantitative and qualitative
analysis is applied. This paper also specifies the reasons behind unemployment in
India. Apart from Al it also shows the impact of Al in developing nations such as
India. This paper aims to see whether, artificial intelligence will lead to reduced
employment opportunities in India, various challenges faced by the government
to reduce unemployment, and various government initiatives and schemes to reduce
unemployment in our country. This paper also provides suggestions for policymakers
to overcome such challenges and become a fully employed nation by 2047 .

Keywords: Artificial Intelligence, Developed Nation, Unemployment, Service
Sector, Sustainable Development, Government Initiatives.
Introduction

“Artificial intelligence (Al) has a transformative technology that could
disrupt industries and redefine the work.”

* Student, St. Aloysius College Jabalpur (M. P.)
*%  Assistant Professor, Department of Commerce, St. Aloysius College, Jabalpur (M. P.)
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Artificial Intelligence: Artificial intelligence is of great importance
in today’s world. Every individual is using Al faster, whether it is an
economic sector, banking, education, IT, manufacturing, defense, or other.
It has both positive as well as negative impacts on the Indian economy,
especially unemployment. There is a complex relationship between Al and
unemployment as it displaces jobs in certain sectors such as the service sector,
manufacturing, the technology sector, and so on. But on the contrary, it also
creates new job opportunities for the people. If we look 20 years back, there
was no such advanced technology as people used to perform their tasks
manually but today in the 21% century there is more and more use of Al and
this is what changing the needs and demands of society which in some way
affect Indian economy and thus has a significant impact on unemployment.

Unemployment is simply a term used to define a large number of the
population without a job or being jobless. This is one of the major problems
of the economic aspect which is being handled by our government by
creating new job opportunities for youths in India. The main reason behind
this problem is either due to illiteracy, lack of funds, or maybe due to artificial
intelligence.

Sustainable Development: A development that meets the needs of
the present without compromising future generations’ needs to meet its own
needs. It also plays a key role in the Indian economy. Here, sustainable
development and artificial intelligence are closely related to each other. Al
has significant potential a contribute to sustainable development by providing
tools, to analyze vast data, identify patterns, provide suggestions for green
technology without harming the environment, and so on. Thus, with the
help of Al, we can achieve our SDG goals and become a developed nation
by 2047.

Developed Nation: A nation that has a high level of economic
development, advanced technology, proper education and healthcare,
research, and development is termed a developed nation. This is a vision of
our PM Modi to make our country viksit Bharat by 2047 with the world’s
largest economy by, with a GDP of $30 trillion. Al plays a major role in
developed nations as it provides creative and innovative ideas to boost our
economy, infrastructure, proper healthcare, and so on. Thus, both concepts
are interlinked with each other.

Review of literature

Al can positively or negatively affect the employment of people with
disabilities, depending on how it is designed, developed, and used (Rodrigues,
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2020) (Brynjolfsson & McAfee, 2014). “Future strategic advantage depends
on the ability to leverage artificial intelligence, such as machine learning,
computer vision, and autonomous systems, and integrate it with the workforce
to create symbiotic human-machine teams. According to Stevenson (2019),
Al improves GDP growth by increasing productivity and future earnings.
In this respect, Al is like other new technologies, similarly increasing
productivity and economic growth and decreasing unemployment. Leontief
(1983). He highlights that nearly the entire workforce will be replaced by
Al in future decades, expanding unemployment as an outcome. Ngo et al.
(2014) discovered that 48% of specialists in the technology field believe
robots may perform the most standardized and automated labour. Susskind
and Susskind (2016) consider that in the age of artificial intelligence, high-
tech unemployment will be additionally increased, and the work in traditional
industries will be processed into routine labour, which technologies will
replace. Graetz and Michaels (2018) discovered that robots decreased
responsibilities more for low-skilled labour than for medium-skilled and
high-skilled labour. Ma et al. (2022) show that the development of artificial
intelligence will significantly affect the structure of employment skills, and
regional innovation has a significant mediating effect.

Objectives

To study the relationship between Al and unemployment.
To analyze the reasons behind unemployment in India.

To understand the role of Al in the economic environment.
To look after the impact of Al on employability.

To see various challenges to reduce unemployment.

To provide suggestions for policymakers.

Hypothesis questions:

H,: Artificial intelligence has no significant impact on unemployment.
H,: Artificial intelligence has a significant impact on unemployment.

Methodology

This study used a quantitative research design through a structured
questionnaire adapted from pre-existing scale sources to determine the
positive or negative impact of Al on unemployment in India. This data has
been collected via Google Forms and we have used convenience sampling
to understand whether artificial intelligence creates employability in India or
not. Is Al replacing low low-skilled workforce in India? Here we have used a
mixed-method research design both qualitative and quantitative for our study.
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How does Al have a significant impact on unemployment?

Al and unemployment have a complex relationship with one another
because with the more use of Al people are becoming more dependent on
artificial intelligence than doing their manually. In today’s time, Al is used in
all sectors to make the work easier. Thus, it has both positive and negative
impacts on unemployment in a positive way it creates new jobs for the youth
of the nation in different sectors like the technology sector. We can their
relationship with the help of the tabular information available below-

Unemployment rate before and after Al adoption showing the
relationship between Al and unemployment-

Years Unemployment Rate Before Al After Al
2023 8.003% 8.003% 6.4%
2024 6.7% 6.7% Not exactly stated

Source: The Economic Times.

As per the above table, we can observe that before the adoption of Al,
the unemployment rate in India was 8.003% in 2023 but after Al it was
reduced to 6.4% in 2024 which is less as compared to 2023 data. Thus, we
can say that Al has a positive impact on the economy as it creates new jobs
for the youth.

Reasons behind Unemployment in India

There are many reasons for unemployment in our country whether due
to lack of education, funds, infrastructure, facilities, or other. It is mainly
found in rural areas whether people are unemployed even today in urban
areas many youths are jobless which somehow leaves a big question mark on
our economy.

The following points state the reasons behind unemployment in India-

1. Overpopulation- This is the reason for unemployment in our country.
As resources are limited but wants are unlimited just like this jobs are
limited but people are more leads to unemployment in our country.

2. Lack of education- This is also a major reason which our country is
facing at a rapid rate. Today also there are many villages or cities where
people are not educated and because of this they fail to get a good job.

3. Lack of facility- There are some areas where personnel do not get
proper facilities to work with satisfaction either due to lack of resources,
etc.
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4. Insufficient investments in certain sectors- There are many sectors
or regions where there is a lack of investments in infrastructure,
development, skills, or other sectors which creates unemployment.

5. Economic cycle- There is some seasonal employment where in that
particular season like festivals, etc people have work but just it ends
again they become jobless which leads to unemployment.

Role of Al in Economic Aspect

Al plays a key role in shaping our economy at a global level because
it makes our country advance in terms of creative ideas for innovation,
infrastructure, education, quality, technology, and so on. It is the one that
will help our nation to become a developed nation by 2047.The following
points states the role of Al in an economic aspect-

Al helps in increasing productivity in the workplace.

It provides creative ideas for innovation in our nation.

It helps in better decision-making for different tasks.

It boosts the economy, manufacturing, finance, and other sectors.
It helps in addressing socio-economic challenges in our country.

v W

Does Al have a significant (positive) impact on employability or not?

It is very difficult to state that Al only has a positive impact on employability
yes it has positivity but to some extent. Al has the potential to create new job
opportunities for youths related to technology, service education, and so on.
To get the answer to this question we have surveyed Google Forms where we
collected samples from 29 respondents to get their opinion on Al as well as
its impact on employability which have been stated in the form of a pie chart
as shown below-

@ More familiar

@ Less familiar
Moderately familiar

@ Extremely familiar

@ Not at all

A
|4

Fig 1.1: Percentage of people familiar with Al
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Here, in the above chart, you can observe that different percentage
rates are shown which states that apart from a large population only 64.3%
of people are moderately familiar with Al in today’s time as compared to
another % rate. Thus, we can say that today still large part of the population
is still not aware of Al.

Does Al increase employability in India?

As per the different reports and data, we can say that Al creates jobs
to some extent but not fully. This has been stated based on the chart which
represents the percentage of employability in India caused by Al-

@ Increase more
@ Increase less
Moderately

@ Not at all

Fig, 1.2: Al impact to increase employability in India

As per the above diagram, we can see that only 39.3% of employability
of jobs created by Al which is at a moderate level as compared to 21.4%
stating jobs from Al which is the same as of less jobs by Al adoption in India.

Keeping this in mind, we can say that Al has created jobs at a moderate
level so its contribution to the economic aspect especially unemployment is
good to some extent.

How do we believe that Al has a significant impact on employment
in India?

As in the above data we have seen that Al creates jobs at a moderate
level, not an extreme level which means that it has some good effect on
employability in India. Now to prove that Al has a significant effect on
employment in India we have collected responses from respondents to look
at their perception of Al and employment in India by using a pie chart as
follows-
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@® Agree

@ Strongly agree
Neutral

@ Disagree

@ Strongly disagree

Fig, 1.3: How Al has a significant effect on employment in India.

As in this diagram, it has been stated that 64.3% of respondents agree
that Al has a significant effect on employment in India which means that
Al has a positive impact on an economic aspect with special reference to
unemployment in India. Yes, Al creates new jobs in India at a faster rate and
we can predict that by the year 2047 when India will become a sustainable
nation as well as Viksit Bharat it will create more and more walk-ins as well
as jobs for young aspiring minds with full potential to reduce unemployment
in our country.

Various challenges faced by government to reduce unemployment in
India-

Government plays a key role in shaping our nation at a global level.
For this, it identifies various problems in our society and implements certain
policies and plans to reduce such challenges. Here, to reduce unemployment,
the government faced various challenges which are as follows-

Lack of skilled workforce

Lack of funds

Lack of education

Lack of infrastructure

Lack of monitory and follow-up
Economic fluctuations

OOk Wi

Results and Discussion

e Findings suggest that 64.3% of respondents are familiar with Al which
means that many people are not aware of how Al works or how to use
it. Which somehow specifies its negative impact on the social sector.

e Then, if we look back on whether Al increased employability in India
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or not? So as per the data, only 39.5% of jobs are created by artificial
intelligence which means that a very small number of jobs are created
by Al so it shows its negative effect on the economy as it displaces more
jobs as compared to creating new jobs.

e Finally, we would also say that as per the data collected through samples
only 64.3% of people agree that Al has a significant impact on the
economic aspect that is it creates new jobs at a moderate level but
people as the current data lose fewer jobs so it has a positive impact
on Indian economy. So, if our government takes certain measures to
improve such problems then definitely it will contribute more to the
economic sector soon.

Suggestions

e There should be proper training to make youths skilled workforce.

e  Proper funds should be there to have a good infrastructure.

e  There should quality education to be provided to rural as well as urban
areas.

e  There should be some reserved funds to easily work out during recessions,
etc.

e There should be proper implementation and follow-up action.

Conclusion

Artificial intelligence (Al) is a set of technologies that enable computers
to perform a variety of advanced functions, including the ability to see,
understand, and translate spoken and written language, analyze data, make
recommendations, and more. It plays a major role in the development of
a nation as per today’s scenario as it provides new ideas for research as
well as innovation. It also contributes to sustainable development as well
as to Viksit Bharat by 2047. But besides this it may also lead to job loss of
various individuals in the nation which leads to unemployment It means a
large number of jobless persons in our nations. This may either due to a lack
of skills, education, awareness, funds, etc. So, to find out the main reasons
we surveyed Google Forms from 29 respondents from where we found that
only 64.3% are moderately familiar with Al and they believe that only 39.4%
of jobs have been created by Al in the past 2023 and 2024 years which
shows that new jobs are created more than job loss in India. Thus, we can
say that Al has a significant impact on unemployment in India as well as a
positive effect on the Indian economy. With this, we can predict that by the
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year 2047 India will be in the position with the largest employability nation
and global leader Vishwa Guru.
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HUMAN RESOURCE DEVELOPMENT FOR
INCLUSIVE GROWTH

Dr. Gourav Mahajan*

Abstract

Inclusive growth is crucial for creating a sustainable and fair economy. It
ensures that the benefits of economic progress are shared across all segments
of society, particularly among marginalized or disadvantaged groups. Inclusive
growth is essential not only for economic progress but also for social stability,
fairness, and sustainable development. It promotes a more just society and helps
build a stronger, more resilient economy where everyone has the opportunity
to thrive. Human Resource Development (HRD) plays a critical role in fostering
inclusive growth by focusing on developing the skills, knowledge, and capabilities
of individuals, ensuring that the benefits of economic progress are shared broadly
across society. It is central to promoting a workforce that is diverse, well-equipped,
and capable of contributing to sustainable development, which ultimately leads
to more equitable economic growth. Human Resource Development for inclusive
growth requires a multi-faceted approach that ensures that no one is left behind
in the process of economic development. By focusing on equitable access to
education, skill development, and opportunities, HRD can drive social inclusion,
reduce inequality, and promote long-term economic stability. This approach creates
a society where every individual has the chance to contribute to and benefit from
growth, resulting in a more sustainable and harmonious future. The present paper
highlights the strategies of human development for inclusive growth of society,.

Introduction

Human resources (HR) refer to the department, functions, and activities
within an organization that focus on managing and developing its employees.
HR is responsible for ensuring that the organization has the right people
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with the right skills, managing relationships between employees and the
organization, and fostering a positive and productive work environment.

Human Resource Development is a system of developing in a continuous
and planned way the competencies of individual employees, dyadic groups
(supervisor and subordinate), teams and the total organisation to achieve the
organisations goals. It maximize the congruence between the individual and
the organisational goals of employees an develops an organisational culture
in which superior- subordinate relationships, teamwork and collaboration
among various units become strong and contribute to the professional well-
being, motivation and pride of employees.

Human Resource Development is the process of improving, moulding
arid changing the skills, knowledge, creative ability, aptitudes, attitudes,
values, commitment etc. based on present and future job and orgazational
requirements. HRD is mainly concerned with developing the skill, knowledge
and competencies of people and it is people - oriented concept.

In the national context, HRD is a process by which the people in various
groups (age groups, regional groups, socio -economicgroups, community
groups, etc.) are helped to acquire new competencies continuously so as to
make them more and more self - reliant and simultaneously develop a sense
of pride in their country.

Key functions of Human Resources include:

1. Recruitment and Staffing: HR handles the process of hiring employees,
which includes advertising job openings, screening candidates, conducting
interviews, and selecting the best-fit candidates for the organization.

2. Training and Development: HR ensures that employees have access
to training and development opportunities to improve their skills, grow
professionally, and contribute more effectively to the organization.

3. Employee Relations: HR works to maintain positive relationships
between employees and management, handling issues like conflicts,
grievances, and workplace communication.

4. Compensation and Benefits: HR manages the payroll, benefits, and
rewards programs, ensuring fair compensation and offering perks like
health insurance, retirement plans, and bonuses.

5. Performance Management: HR oversees performance evaluations,
goal-setting, feedback, and employee development to ensure that the
workforce is productive and motivated.
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6.

Compliance and Legal Issues: HR ensures that the organization complies
with labor laws, regulations, and workplace safety standards, and handles
legal matters related to employment.

Employee Engagement and Well-being: HR focuses on creating a positive
organizational culture, enhancing employee morale, and supporting
overall well-being to increase job satisfaction and retention.

Inclusive growth refers to economic growth that benefits all segments
of society, ensuring that the benefits of prosperity are shared equitably.
This concept focuses not just on increasing the total wealth of a country
or region, but on making sure that disadvantaged groups—such as the
poor, women, minorities, and rural populations—also gain access to
opportunities for better living standards, education, healthcare, and
employment.

Key aspects of inclusive growth include:

1.

Equitable Distribution of Resources: Ensuring that the benefits of
economic growth are not concentrated in the hands of a few but are
spread across all layers of society.

Access to Opportunities: Creating policies that provide equal access
to education, health care, job opportunities, and social services for all
citizens.

Reducing Inequality: Addressing income inequality, ensuring that
economic progress doesn’t leave behind marginalized or vulnerable
groups.

Sustainable Development: Growth that meets the needs of the
present without compromising the ability of future generations to meet
their own needs.

In essence, inclusive growth is about fostering long-term development

where everyone has a chance to participate in and benefit from economic

progress.

Human Resource Development (HRD) plays a critical role in fostering

inclusive growth by focusing on developing the skills, knowledge, and
capabilities of individuals, ensuring that the benefits of economic progress

are shared broadly across society. It is central to promoting a workforce
that is diverse, well-equipped, and capable of contributing to sustainable
development, which ultimately leads to more equitable economic growth.

Here are key elements of HRD that support inclusive growth:
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Education and Skill Development:

Accessible, quality education and vocational training for all segments of
society, including marginalized groups, is a cornerstone of HRD.
Programs that focus on both technical and soft skills can ensure that
individuals have the competencies needed to thrive in evolving job
markets, thereby reducing inequality and poverty.

Gender Equality:

HRD efforts should focus on providing equal opportunities for men
and women, creating programs that target the upskilling of women and
ensuring equal representation in leadership and decision-making roles.
Empowering women through education and leadership programs
enhances their participation in economic activities, contributing to
inclusive growth.

Social Inclusion:

HRD initiatives should aim to integrate underrepresented groups (e.g.,
people with disabilities, ethnic minorities, etc.) into the workforce,
ensuring that they have access to necessary skills and training.

Inclusive  HRD policies may involve mentorship, support for
entrepreneurship, and the removal of barriers to employment for
disadvantaged groups.

Lifelong Learning:

The rapidly changing global economy means that HRD needs to
support continuous learning. This ensures that workers can adapt to
technological changes and shifting economic needs, which contributes
to long-term inclusive growth.

Investment in lifelong learning programs promotes workforce resilience
and keeps individuals employable even as industries evolve.

Public and Private Sector Collaboration:

Governments, businesses, and non-governmental organizations can
collaborate on HRD initiatives to ensure that there is alignment between
the skills being developed and the actual needs of the economy.

This collaboration ensures that HRD strategies are practical and effective,
helping to bridge the gap between education systems and labor market
requirements.
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6. Equitable Access to Resources:

e  Ensuringthat everyone, especially in underserved regions or communities,
has access to the resources required for skill development—such as
training centers, technology, and internet access—can help build human
capital across society.

e The equitable distribution of resources ensures that all individuals have
a fair opportunity to participate in the labor market and contribute to
economic development.

7. Entrepreneurship Development:

e Encouraging entrepreneurship, especially in rural areas or among
marginalized groups, can lead to job creation and economic
empowerment. HRD can provide the necessary tools, training, and
access to funding for potential entrepreneurs.

e This fosters an environment where individuals can innovate and generate
solutions that benefit society as a whole.

8. Health and Well-being:

e HRD also involves ensuring the health and well-being of the workforce.
A healthy workforce is more productive and capable of contributing to
growth.

e Providing support for mental health, work-life balance, and physical
well-being can have a significant impact on workers’ capacity to learn
and perform effectively.

9. Policy Support:

e Governments can introduce policies that incentivize inclusive HRD
practices, such as tax benefits for companies that invest in employee skill
development, or grants for institutions that focus on underrepresented
groups.

e Public policy should encourage the creation of social safety nets,
training programs, and support for workers transitioning between jobs
or industries.

Conclusion

Human Resource Development for inclusive growth requires a multi-
faceted approach that ensures that no one is left behind in the process of
economic development. By focusing on equitable access to education, skill
development, and opportunities, HRD can drive social inclusion, reduce
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inequality, and promote long-term economic stability. This approach creates
a society where every individual has the chance to contribute to and benefit
from growth, resulting in a more sustainable and harmonious future.
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STARTUPS IN HEALTH SECTOR IN INDIA:
OPPORTUNITIES AND CHALLENGES

Gurpreet Kaur*

Abstract

India’s startup ecosystem has seen significant growth, with more than 158,000
new businesses registered as of January 2025, according to the Department for
Promotion of Industry and Internal Trade. This marks a dramatic increase from
roughly 400 startups in 2016 when the Startup India initiative was launched.
Interest in these new companies has additionally flooded, ascending from $8 billion
to $115 billion throughout recent years. A recent report by Brain & Company and
Health Quad reveals that the value of healthcare innovation in India is currently
$30 billion and is projected to double by the 2028 financial yvear. The Startup
environment in India has been expanding quickly. This paper aims to study the rise
of startups in the health sector in India that have been pushed by talented human
resources, Government initiatives like Ayushman Bharat, and finance options
by investors. This paper also examines the different opportunities available for
startups in India’s healthcare industry. Through the present study an attempt has
been made to find out the challenges encountered by the health startup ecosystem.
This research paper will also discuss various government initiatives to promote
healthcare startups in India.

Keywords: Startup ecosystem, Government initiative, Innovation, opportunities
and Challenges

Introduction

Over the past decade, India’s healthcare landscape has experienced significant
changes, largely due to advancements in technology and innovation. The
healthcare sector, which historically struggled with inefficiencies, lack of
infrastructure, and an imbalance between urban and rural access, has seen
a sharp rise in startup activity aimed at addressing these challenges. These
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startups have become crucial players in driving innovation, offering scalable
and cost-effective solutions to improve healthcare accessibility.

India is transforming its healthcare system, with a notable shift from
traditional models to more technology-driven, patient-centered approaches.
The growing demand for healthcare services, spurred by factors such as a
burgeoning middle class, an aging population, and a rise in non-communicable
diseases, presents substantial opportunities for healthcare startups. However,
while the sector is poised for growth, it continues to face hurdles such as
regulatory issues, gaps in infrastructure, and limited access to capital.

This paper delves into the emerging role of healthcare startups in India,
focusing on the opportunities they create and the challenges they encounter
in this dynamic environment.

With more than 1.25 lakh startups and 110 unicorns, India has become
the world’s third-largest startup ecosystem. The number of established startups
in the nation has increased dramatically from 452 in 2016 to 1,17,254 in
2024. India’s rise to the third-largest startup ecosystem can be attributed to
various factors, including a digital infrastructure of over 800 million internet
users, 5G connectivity, and extensive rural broadband connectivity. The
government’s supportive policies and initiatives, such as Startup India and
BHASKAR, have also played a significant role in promoting entrepreneurship
and innovation. The Indian startup ecosystem is diverse, with startups offering
solutions and services in 56 sectors, including information technology,
finance, supply chain, life sciences, and healthcare. The country is also
home to a large number of unicorns, with over 100 unicorns minted between
2010 and 2023. Indian startup ecosystem” is expected to play a significant
role in driving economic growth and job creation. Startups are expected to
add $1 trillion to the Indian economy by 2029-30 and create 50 million new
jobs. They are also agile, but only a small percentage became unicorns. Their
contributions are noteworthy since they use cutting-edge medical innovations
and seek to reach underserved populations by lowering healthcare costs and
speeding up service delivery.

Startups in The Healthcare Sector
Literature Review

The Healthcare sector in India is undergoing a significant transformation
due to innovative health-tech startups. Health-tech startups change the
methods of delivering, receiving, and monitoring healthcare services.
With the advent of cutting-edge technologies and the increasing demand
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for more personalized and efficient health care services. The health-tech
startups have carved a niche for themselves in the industry. Although they
are small and might serve a specialized market, they have a greater growth
potential. Though there are different terminologies such as e-health or digital
health ventures, in the commercial startup and technology entrepreneurship
domains, health-tech startup is a well-accepted umbrella term. The global
health-tech market has experienced substantial growth over the past decade.

Itis envisioned to reach $639.4 billion by 2026 from $106 billionin 2019.
It is estimated that this market’s compound annual growth rate (CAGR) will be
28.5%. This enhancement has been greatly shaped by emerging information
and communication technologies (ICTs), especially smartphones, supportive
government initiatives, and rising health-tech ventures. Despite advancements
in healthcare technology, gaps in healthcare services persist worldwide,
with the disparities in access being more pronounced in the Global South,
particularly in rural areas. The rural population in these regions is larger
and often faces greater poverty, positioning them at the bottom of the
social ladder. For example, in India, 69% of its 1.3 billion people reside in
rural areas. One doctor serves more than 4000 people due to the uneven
distribution of healthcare services across the country which is lower than the
World Health Organization’s (WHO) recommendation of 1 doctor for 1000
people in developing countries. Moreover, most global south countries face
challenges in fulfilling WHO'’s guidelines on that ratio compared to global
north countries where an average of 3.53 doctors serve 1000 people.

It is challenging for the government to provide quality healthcare services
as a sole player in the global south. Traditionally, a few big private players
are filling this gap but also end up monopolizing the market, leading to high
out-of-pocket expenditures for patients. The need for cost-effective solutions
is increasingly filled or attempted by health-tech startups. The scope of these
ventures is enormous as a developing country has a large customer base.
Despite the opportunity, 98 out of 100 health-tech startups don’t survive in
the long run and cause financial and economic losses. This is not surprising
given that 60% of startups do not endure the first five years, and 75% of
venture capital-backed startups perish .

The success of these startups is not guaranteed, and several factors play
a crucial role in determining their success. The literature seems inadequate
in providing insights into what makes health-tech startups successful. While
there are success factors that work well for technology startups may not be
as effective for health-tech startups due to the following reasons. Firstly,
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health-tech startups deal with human lives directly and face stricter and
rigid regulatory, and compliance challenges that other technology startups
may not. They must comply with strict data privacy laws, obtain regulatory
approval for medical devices, and adhere to ethical guidelines in medical
research. Secondly, the healthcare ecosystem is complex and fragmented,
with multiple stakeholders such as patients, healthcare providers, payers, and
regulators. Each stakeholder may have different needs and priorities, making it
challenging for health-tech startups to create a product that meets everyone’s
needs. In contrast, technology startups may have a more straightforward user
base and customer segment. Thirdly, they usually have longer sales cycles
and higher barriers to entry compared to technology startups due to the
regulatory environment and the complexity of the healthcare ecosystem.
This can make it more difficult to generate revenue and gain traction in the
market, which is different than other technology startups. Therefore, the
unique challenges faced by health-tech startups need to focus on different
success factors compared to other technology startups.

Methodology

This study employed a mixed-methods approach, combining both
qualitative and quantitative research methods. Secondary research was
conducted to gather information on the current state of healthcare startups
in India. This included:

1. Reviewing existing literature on healthcare startups in India, including
academic papers, industry reports, and news articles.

2. Analyzing data from government databases, such as the Ministry of
Corporate Affairs and the Reserve Bank of India.

Healthcare Landscape in India
Current State of Healthcare in India

India’s healthcare system is diverse, with public and private providers
playing significant roles. However, the sector faces several challenges that
hinder its effectiveness and efficiency. The public healthcare system, though
expansive, suffers from underinvestment, shortages of medical professionals,
and inadequate infrastructure, especially in rural areas. On the other hand,
private healthcare services, though more advanced in urban centers, remain
largely inaccessible due to their high costs.

Some of the primary challenges in the Indian healthcare system include:
e Population Growth: India’s population, which exceeds 1.4 billion,
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is continuously increasing, resulting in an ever-increasing demand for
healthcare services.

e Healthcare Investment: Public healthcare spending in India is relatively
low, amounting to only about 3% of GDP, which limits the expansion
and quality of healthcare services.

e Urban-Rural Divide: Over 70% of healthcare resources are
concentrated in urban areas, creating a vast disparity in healthcare
access between urban and rural regions.

e Disease Burden: The country is witnessing an increasing prevalence
of non-communicable diseases (NCDs) like diabetes, cardiovascular
diseases, and cancer, overtaking infectious diseases as the leading causes
of morbidity and mortality.

Despite these challenges, India’s healthcare market is expected to
continue growing, with projections indicating it could reach $372 billion
by 2022. This growth is expected to be fueled by increasing demand for
healthcare services and a growing focus on health technology and innovation.

Technology and Digital Transformation in Healthcare

In recent years, technology has become a key enabler in addressing
some of India’s healthcare challenges. Innovations such as digital health
platforms, telemedicine, and mobile health applications are rapidly changing
the way healthcare is delivered. Healthcare startups are filling critical gaps
by providing affordable, accessible solutions that harness the power of
technology to improve healthcare delivery.

The Indian government’s initiatives, such as Digital India, Ayushman
Bharat, and the promotion of telemedicine, are creating a favorable
environment for the growth of healthcare startups. These programs help
enhance digital literacy and improve the accessibility and affordability
of healthcare services, thereby creating new opportunities for startups to
innovate in areas such as diagnostics, virtual consultations, e-pharmacies,
and health monitoring.

Opportunities for Healthcare Startups
1. Growing Healthcare Demand

India’s rapidly expanding population, urbanization, and changing
lifestyle patterns are driving increased demand for healthcare services. This
demand is expected to rise for the following reasons:
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The country’s aging population, which is leading to higher healthcare
needs.

A societal shift toward preventive care and wellness-focused solutions.
Rising disposable incomes, making healthcare more accessible to a
broader section of the population.

The increasing incidence of chronic diseases, requiring long-term
management and care.

Healthcare startups that address these growing needs, especially in

areas such as telemedicine, affordable diagnostics, and health technology,
are well-positioned to succeed.

2. Government Support and Initiatives

The Indian government has been proactive in encouraging healthcare

innovation, providing a variety of incentives for startups. Some key initiatives
include:

Ayushman Bharat (National Health Protection Scheme): This is
one of the world’s largest health insurance schemes, aiming to provide
free healthcare services to more than 100 million families, offering
ample opportunities for startups to serve underserved populations.
Digital India: This program focuses on digitizing healthcare services,
enabling telemedicine, e-pharmacies, and the management of health
data. Startups can take advantage of these initiatives to enhance service
delivery and reduce costs.

Startup India: This initiative offers startups tax exemptions, regulatory
support, and access to funding, which can significantly ease the
challenges faced by new healthcare ventures.

Technological Innovation

Technological advancements provide a wealth of opportunities for

healthcare startups in India. Technologies like Artificial Intelligence (Al),
Machine Learning (ML), Big Data, and the Internet of Things (loT) have
created new possibilities in healthcare delivery. Key areas of innovation
include:

Al-powered Diagnostics: Startups are using Al to analyze medical
data, such as imaging, to improve early diagnosis, predict disease trends,
and detect conditions like cancer more accurately.

Telemedicine and Virtual Health Consultations: With the rise
of digital platforms, patients can now access medical consultations
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remotely, addressing the shortage of healthcare professionals in rural
areas.

e Wearable Health Devices: Devices that monitor vital signs, such as
heart rate, blood pressure, and glucose levels, are becoming increasingly
popular, enabling patients to track their health in real time and receive
personalized care.

4. Access to Venture Capital and Funding

India’s startup ecosystem has seen a significant increase in venture
capital investments, particularly in healthcare technology. Investors are
increasingly looking to support innovative startups that offer solutions to the
country’s healthcare challenges. According to a YourStory report, health-
tech startups in India raised more than $1.6 billion in funding between 2014
and 2020, a trend that continues as the sector matures.

Challenges Faced by Healthcare Startups

Despite the promising growth prospects, healthcare startups in India
face several challenges that can hinder their scalability and success.

1. Regulatory and Compliance Issues

The healthcare industry in India is highly regulated, and navigating this
complex regulatory environment can be a significant challenge for startups.
Key obstacles include:

e Licensing and Certifications: Healthcare startups need to meet
various regulatory requirements, such as obtaining licenses from the
Drugs Controller General of India (DCGI), which can delay product
launches and add to operational costs.

e Data Privacy and Security: The increasing digitization of healthcare
services raises concerns about data security. Startups must comply with
strict regulations, including India’s evolving Data Protection Bill and
international standards like HIPAA, to ensure the privacy of patient
data.

e Medical Device Regulations: If a startup deals with medical devices,
it must adhere to guidelines under the Drugs and Cosmetics Act,
adding another layer of complexity to its operations.

2. Infrastructure Challenges

India’s healthcare infrastructure, particularly in rural areas, remains
underdeveloped. This creates significant hurdles for startups attempting to
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scale their services across the country. Key infrastructure-related challenges
include:

Limited access to technology in rural and underserved areas.

e Insufficient healthcare professionals and medical facilities in rural
regions.

e Logistical barriers related to transportation and the delivery of medical
services in remote locations.

3. Financial Constraints

While venture capital funding is available, many early-stage healthcare
startups struggle to raise capital due to the high costs associated with research
and development, regulatory approvals, and establishing infrastructure.
Additionally, some startups face challenges in developing solid business models
and collecting reliable patient data, which can deter potential investors.

4. Talent Acquisition and Skill Gaps

Healthcare startups often struggle with the shortage of skilled talent,
particularly in the healthcare and technology sectors. There is a significant
gap in professionals who can bridge the divide between healthcare expertise
and technological innovation. Additionally, the need for healthcare workers
trained in emerging technologies like Al and telemedicine remains a major
barrier.

5. Building Public Trust

Healthcare services, particularly digital solutions, require a high level
of trust. Many Indian consumers remain skeptical of telemedicine, Al-driven
diagnoses, and other health-tech innovations. Startups need to invest in
building credibility and public trust through transparent communication,
high-quality service delivery, and consistent results.

Case Studies of Successful Healthcare Startups in India

1. Practo: Practo began as a platform for booking doctor appointments
but has since evolved into a full-fledged healthcare service provider.
Offering telemedicine, a marketplace for healthcare professionals, and
e-pharmacy services, Practo has scaled its operations both in India and
internationally.

2. 1mg: 1mg is an online pharmacy platform that provides services such
as teleconsultations, diagnostics, and medicine delivery. The company
has revolutionized India’s pharmacy sector, making healthcare more
accessible and convenient for millions.



Startups in Health Sector in India: Opportunities and Challenges 9

3. Portea: Portea provides home healthcare services, including doctor
visits, physiotherapy, and diagnostic tests. By leveraging technology, it
has successfully tapped into the growing demand for home healthcare,
making medical care more accessible and efficient.

Conclusion

The growth of healthcare startups in India represents a significant
opportunity to improve healthcare access, affordability, and quality across
the country. While opportunities abound, particularly in areas such as
telemedicine, diagnostics, and personalized healthcare, challenges such as
regulatory complexities, infrastructure deficits, and funding constraints must
be addressed. By leveraging technology, collaborating with government
initiatives, and securing adequate funding, healthcare startups have the
potential to play a key role in transforming India’s healthcare system, making
it more efficient, inclusive, and accessible to all.

As the sector matures, healthcare startups will continue to be crucial in
shaping the future of healthcare in India, providing solutions that are not only
innovative but also scalable and sustainable in the long term.
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ETHICAL IMPLICATIONS RELATING
TO INCORPORATING INDIGENOUS
TECHNOLOGIES INTO MODERN SYSTEMS

Mrs. Isha* & Mrs. Manisha**

Abstract

Indigenous technologies, deeply rooted in traditional knowledge systems and
cultural practices, have supported sustainable development and environmental
harmony for centuries. These technologies are increasingly being recognized for
their potential to address contemporary global challenges such as climate change,
food security, and biodiversity conservation. However, the integration of indigenous
technologies into modern systems raises significant ethical considerations, including
issues of intellectual property, cultural appropriation, and equitable benefit sharing.
This paper examines the ethical dimensions of indigenous technologies, using a
structured research approach to highlight challenges and propose strategies for
equitable collaboration.

Keywords: Indigenous technology, ethical considerations, intellectual property
rights, cultural appropriation, sustainability, equitable collaboration.

Introduction

In recent years, there has been a growing recognition of the value
embedded within indigenous technologies—systems and practices that
have evolved over generations through close interaction with nature and
community needs. These technologies, ranging from sustainable agriculture
and water management to traditional medicine, offer time-tested solutions
that are increasingly relevant in addressing pressing global issues such as
climate change, biodiversity loss, and food security. Their context-specific
efficiency, resilience, and eco-compatibility stand in contrast to some of the
unsustainable practices dominant in modern industrial systems.
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However, the process of integrating these indigenous technologies into
contemporary frameworks is not straightforward. While they hold immense
promise, their adoption raises complex ethical concerns. The primary
challenges involve safeguarding intellectual property rights, avoiding cultural
misappropriation, and ensuring that indigenous communities are active
participants in decision-making processes. As many of these knowledge
systems are collectively owned and orally transmitted, they often fall outside
conventional legal protections, making them wvulnerable to exploitation.
Thus, ethical scrutiny is essential to prevent the marginalization of the very
communities whose knowledge is being utilized.

This paper aims to critically examine these ethical dimensions, using
a qualitative research methodology that includes literature analysis and
case-based evaluation. The objective is not only to highlight the challenges
but also to propose mechanisms for equitable and respectful collaboration
between modern institutions and indigenous knowledge holders. Through a
comprehensive exploration of these themes, the study advocates for policy
frameworks and participatory practices that protect cultural heritage while
fostering innovation for sustainable development.

Objectives of the Study

1. To analyze the role of indigenous technologies in addressing global
challenges.

2. To identify the ethical challenges associated with the use of indigenous
technologies.

3. To propose strategies for the equitable and respectful integration of
indigenous technologies into modern systems.

Research Methodology

This study adopts a qualitative research methodology, combining a review
of existing literature with case studies to examine the ethical considerations
surrounding indigenous technologies. Data sources include peer-reviewed
journals, reports from international organizations, and documented
experiences of indigenous communities. The study uses thematic analysis to
identify recurring ethical challenges and best practices for collaboration.

Review of Literature

The incorporation of indigenous technologies into modern systems is
a topic of growing importance in academic and practical discourse. These
technologies, rooted in centuries of cultural knowledge and environmental
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adaptation, offer innovative solutions to contemporary challenges. However,
their integration is not without ethical complexities, demanding careful
examination of issues such as intellectual property rights, cultural sensitivity,
and equitable benefit-sharing. This review explores these ethical dimensions,
highlighting both the potential benefits and challenges of bridging traditional
knowledge with modern innovation.

Respect for Intellectual Property Rights

One of the primary ethical concerns in integrating indigenous technologies
is the recognition and protection of intellectual property rights. Scholars
emphasize the importance of safeguarding indigenous knowledge to prevent
unauthorized use and exploitation (Posey, 1990). Traditional knowledge is
often collectively owned, and conventional intellectual property frameworks,
which prioritize individual ownership, may not adequately protect these rights
(Taubman, 2011). Collaborative efforts between indigenous communities
and researchers have been suggested as a way to ensure fair use while
maintaining the integrity of the knowledge (Dutfield, 2004).

Informed Consent and Community Engagement

Obtaining informed consent is a cornerstone of ethical research and
development. In the context of indigenous technologies, this involves
engaging communities in meaningful dialogue and ensuring they understand
how their knowledge will be used (Smith, 1999). The World Intellectual
Property Organization (WIPO, 2017) highlights the need for community-
led decision-making processes that respect traditional governance structures.
Failure to secure informed consent can result in mistrust and the perception
of exploitation.

Cultural Sensitivity and Appropriation

Cultural sensitivity is critical when incorporating indigenous technologies
into modern systems. Scholars argue that the commercialization of indigenous
knowledge can lead to cultural appropriation, where the knowledge is
decontextualized and stripped of its cultural significance (Young & Brunk,
2009). Ethical frameworks must account for the cultural meanings embedded
in indigenous technologies to avoid commodification that disrespects or
misrepresents the originating culture (George, 2010).

Equitable Benefit-Sharing

Equitable benefit-sharing ensures that indigenous communities receive
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fair compensation and recognition for their contributions. The Nagoya
Protocol under the Convention on Biological Diversity (CBD, 2010) provides
a legal framework for benefit-sharing, emphasizing the need for mutually
agreed terms. Studies have shown that benefit-sharing arrangements can
empower communities and foster sustainable partnerships (Tobin, 2014).

Potential for Exploitation

The integration of indigenous technologies into modern systems
also raises concerns about exploitation. Power imbalances between
indigenous communities and external stakeholders, such as corporations
and governments, can lead to unequal partnerships (Shiva, 1997). Ethical
guidelines must address these imbalances to ensure that indigenous
communities retain control over their knowledge and resources.

Data Analysis

Role of Indigenous Technologies Indigenous technologies, such as
traditional water management systems, medicinal practices, and sustainable
agricultural techniques, demonstrate deep ecological knowledge and resilience.
For example, the Andean agricultural terraces enable efficient water use and
soil conservation, while indigenous herbal medicines have contributed to
modern pharmaceuticals (Agrawal, 1995; Shiva, 1997; Nakashima et al.,
2018).

Ethical Challenges

a. Intellectual Property Rights: Indigenous technologies are often
collectively owned, lacking formal protection under intellectual property
laws. Biopiracy and unauthorized commercialization remain persistent
issues (Posey, 2002; Jonas et al., 2019).

b. Cultural Appropriation: The commodification of indigenous art
and practices without consent erodes cultural heritage. For instance,
traditional designs are frequently used in fashion without recognizing
their cultural significance (Battiste, 2005; George et al., 2020).

c. Informed Consent and Participation: Projects involving indigenous
knowledge often exclude communities from decision-making, leading to
exploitation and mistrust (United Nations, 2010; Daes, 2018).

d. Contextual Misapplication: Transferring indigenous technologies
without understanding their ecological and cultural context can result in
inefficiencies or harm (Shiva, 1997; Brown & Mitchell, 2021).
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Proposed Strategies

a. Community Engagement: Ensuring active participation of indigenous
communities in decision-making processes fosters trust and aligns
projects with local priorities.

b. Legal and Policy Frameworks: Strengthening intellectual property
laws and implementing the Nagoya Protocol can protect indigenous
knowledge and ensure fair benefit sharing (World Intellectual Property
Organization, 2017; Schorr & Werner, 2018).

c. Capacity Building: Providing education and infrastructure support
empowers communities to manage and benefit from their technologies
sustainably.

d. Recognition and Respect: Acknowledging the cultural significance of
indigenous technologies promotes equitable collaboration.

Conclusion

Indigenous technologies offer valuable insights for addressing
contemporary global challenges, but their application requires careful
ethical considerations. Protecting intellectual property, preventing cultural
appropriation, and ensuring informed consent are essential to fostering
equitable collaboration. By adopting inclusive and participatory approaches,
policymakers, researchers, and practitioners can unlock the potential of
indigenous technologies while respecting the rights and heritage of indigenous
communities. This paper underscores the importance of integrating ethical
principles into every stage of engagement with indigenous technologies.
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HUMAN RESOURCE DEVELOPMENT
FOR INCLUSIVE GROWTH: STRATEGIES,
CHALLENGES AND OPPORTUNITIES

Jiya Rani*

Abstract

Inclusive growth is a cornerstone of sustainable development, emphasizing not
just economic expansion but also the equitable distribution of its benefits. Central
to this vision is Human Resources Development (HRD), which equips individuals
with the skills, knowledge, and capabilities necessary to participate meaningfully
in economic activity. This paper examines the dynamic relationship between
HRD and inclusive growth, focusing on the strategies employed, the challenges
faced, and the emerging opportunities available to optimize outcomes. Drawing
upon global case studies and policy frameworks, this research offers insights
and actionable recommendations to harness HRD as a vehicle for equitable and
sustainable economic transformation.

Keywords: Human Resources Development (HRD), Inclusive Growth, Social
Inclusion, Labor Market Policies, Technological Advancement, Public-Private
Partnerships.

Introduction

Inclusive growth represents a paradigm shift in development thinking,
seeking to ensure that economic growth benefits all members of society,
particularly the marginalized and underserved. It focuses not only on
enhancing Gross Domestic Product (GDP) but also on improving access to
opportunities, resources, and services such as education, healthcare, and
employment.

At the heart of this process lies Human Resources Development (HRD),
which plays a pivotal role in building the human capital necessary for broad-
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based economic participation. By investing in education, skill development,
health, and employability, HRD empowers individuals to contribute
meaningfully to the economy and to benefit from its progress. This paper
explores the critical intersection of HRD and inclusive growth, analyzing
existing strategies, identifying key barriers, and outlining future opportunities
for fostering inclusive and sustainable development.

Objectives of the Study

1. To examine the role of HRD in advancing inclusive growth.

2. To assess the link between HRD strategies and economic equity.

3. To identify obstacles that hinder HRD from realizing its full potential in
promoting inclusion.

4. To explore opportunities to enhance HRD’s effectiveness in inclusive
development.

5. To provide policy recommendations aimed at strengthening HRD for
equitable growth.

Research Problem

Despite high levels of economic activity in many nations, disparities in
income distribution, education, healthcare, and employment opportunities
persist. These inequalities are often exacerbated by systemic barriers such as
gender discrimination, geographic isolation, and institutional fragmentation.
Although HRD has long been recognized as an enabler of inclusive growth,
many of its initiatives fall short due to implementation challenges and resource
limitations.

This research seeks to investigate why HRD has not consistently
translated into inclusive outcomes and explores strategic pathways to enhance
its role in bridging socio-economic gaps.

Theoretical Framework

Inclusive Growth

Inclusive growth entails sustained economic growth that is broad-based
across sectors and inclusive of a large part of a country’s labor force. It goes
beyond aggregate income metrics to include social indicators like healthcare,
education, and employment equity.

Human Resources Development (HRD)

HRD encompasses processes that enhance individual and organizational
performance through education, training, and health interventions. It aims
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to improve employability, productivity, and innovation while contributing to
social equity and economic competitiveness.

Linkages between HRD and Inclusive Growth

e Human Capital Theory: Proposes that investment in education and
training leads to improved productivity and income generation.

e Capability Approach (Amartya Sen): Argues that true development
should expand the real freedoms people enjoy, focusing on their
capabilities rather than just economic outputs.

Research Methodology
Research Design

This study adopts a qualitative and analytical research methodology to
explore the nexus between HRD and inclusive growth.

Data Collection Methods

e Secondary Data Analysis: Review of academic literature, policy
documents, and international development reports.

e Case Studies: Examination of HRD models from South Korea,
Rwanda, and Germany.

e Comparative Analysis: Assessment of HRD strategies and their
impact on economic inclusion across countries.

Strategies for HRD in Inclusive Growth
Education and Skill Development

e Universal Access to Quality Education: Ensuring that individuals,
regardless of background, can access primary, secondary, and tertiary
education.

e Vocational Training: Introducing job-specific training in sectors such
as technology, services, and manufacturing to meet labor market needs.

e Lifelong Learning: Creating systems for continuous upskilling and
reskilling, especially in response to evolving technological trends.

Healthcare and Well-being

e Healthcare Access: Broadening access to quality, affordable healthcare
improves labor productivity and overall human capital.

e Addressing Health Disparities: Focused healthcare initiatives for
marginalized communities can reduce social inequality and enhance
workforce participation.
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Employment and Labor Market Policies

e Promoting Decent Work: Policies ensuring fair wages, safe workplaces,
and job security contribute to inclusive labor markets.

e Empowering Marginalized Groups: Supportive measures for women,
youth, and disabled persons ensure equitable access to employment
opportunities.

Technology and Innovation

e Digital Learning Tools: Using e-learning platforms to make education
accessible across geographical and socio-economic boundaries.

e Bridging the Digital Divide: Investments in internet connectivity and
digital literacy for rural and disadvantaged populations are critical.

Challenges in HRD for Inclusive Growth

Economic Barriers

e Disparities in Access: Rural and low-income communities often lack
access to quality educational and training facilities.

e Affordability Issues: High costs of higher education and professional
training deter participation among economically disadvantaged groups.

Social and Cultural Barriers

e Discrimination: Gender bias and social stratification continue to hinder
equal opportunities in education and employment.

e Conservative Labor Markets: Resistance to modern skills and
technological transitions impedes adaptability and innovation.

Institutional and Policy Barriers

e Fragmented Governance: Lack of coordination between ministries,
educational institutions, and industries reduces efficiency.

e Underfunding: HRD initiatives are often deprioritized in national
budgets, limiting their scalability and impact.

Opportunities for Enhancing HRD
Public-Private Partnerships (PPP)

Collaborations between the government, private sector, and civil society
can lead to innovative HRD programs, particularly in areas of education,
vocational training, and healthcare.

Corporate Social Responsibility (CSR)

Many firms are integrating education and training programs into their
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CSR agendas, providing resources and opportunities for underprivileged
communities.

Globalization and International Cooperation

Knowledge sharing and cross-border cooperation can provide valuable
insights and tools. International development programs such as UNESCO
and the World Bank support HRD in developing nations.

Technological Advancements

Digital platforms, Artificial Intelligence (Al), and data analytics offer
personalized learning experiences, enabling skill development at scale and
efficiency.

Case Studies
South Korea

South Korea’s focus on universal education and industrial skills training
has led to a dramatic transformation from an agrarian to a high-tech economy.
Its HRD efforts have significantly reduced inequality and fostered widespread
economic participation.

Rwanda

Through strategic investments in healthcare and education, Rwanda has
made commendable progress in improving life expectancy, literacy rates,
and labor market inclusion. HRD in Rwanda is closely linked to its national
development vision.

Germany

Germany’s dual vocational training system—combining classroom
instruction with apprenticeship—has been instrumental in reducing youth
unemployment and supporting industry-driven skill development.
Policy Recommendations
1. Strengthen Educational Infrastructure:

e Increase investments in school infrastructure, teacher training, and
inclusive curriculum design.
e Encourage STEM education and digital literacy from an early age.

2. Target Marginalized Communities:

e Implement affirmative action and need-based scholarship programs.
e Focus on rural education access and gender-sensitive policies.
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3. Integrate Technology in HRD:

e Develop national e-learning platforms with multilingual and accessible
content.
e Use Al to tailor learning pathways and monitor progress.

4. Foster Labor Market Inclusion:

e  Establish labor market information systems to align skills training with
industry demand.

e Promote flexible work arrangements to include more women and
differently-abled individuals.

5. Expand Healthcare and Social Protection:

e  Ensure health insurance coverage and preventive care programs for all
workers.

e  Strengthen food security, sanitation, and maternal care for workforce
sustainability.

6. Promote Stakeholder Engagement:

e Form national HRD councils including government, private sector,
NGOs, and academia.
e Encourage CSR funding for HRD initiatives in underserved areas.

Conclusion

Human Resources Development is not just a component but a driver of
inclusive growth. It offers a pathway to empower individuals, reduce poverty,
and promote equitable development. While the challenges are multifaceted—
ranging from financial constraints to cultural biases—strategic interventions
and collaborative efforts can yield transformative outcomes. By embracing
technology, fostering partnerships, and enacting targeted policy reforms,
nations can unlock the potential of their human capital and chart a course
toward inclusive and sustainable prosperity.
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ENTERPRISES (MSMES) AND THEIR
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Abstract

Micro and Small Enterprises (MSEs) are the largest employers in most
developing countries, after agriculture. MSEs therefore contribute immensely in
jobs creation and local economic development of the regions. Micro-, Small and
Medium-Sized Enterprises (MSMEs) play a crucial role in achieving sustainable
development by promoting environmentally conscious practices through resource
efficiency, waste reduction, and adoption of green technologies, contributing
significantly to the protection of ecosystems and mitigation of climate change,
particularly when they leverage their local knowledge and focus on community
needs within their operations; essentially acting as a key driver towards a greener
economy by integrating sustainability into their business models. MSMEs help
reduce levels of poverty through job creation and economic growth; they are
key drivers of employment, decent jobs and entrepreneurship for women, youth
and groups in vulnerable situations. In this paper, an attempt has been made to
study the role of MSMEs in achieving the Sustainable development goals. We
have also outlined some suggestive measure which is helpful in making MSMEs
more sustainable, which in turn, would help achieve Sustainable development
to minimize negative impacts on its relation with natural resources, environment
sustainability and climate change.

Keywords: Micro and Small Enterprises (MSEs), Sustainable development,
climate Change Ecosystems, Entrepreneurship

* Assistant Professor, Institute of Legal Studies, Chaudhary Charan Singh University,
Meerut



2 Digital Transformation for Sustainable Tomorrow

Introduction

The environment is an essential part of our existence, which further
depends on the works that we do to earn a living. Industrialization or doing
business and environment go hand in hand. To excel in both the fields-
environment and industrialization, we need to adopt green technologies
leading us on a path of sustainable development. The environmental
sustainability revolves around making environmental friendly decisions and
taking relevant actions that protect the nature, emphasizing on preserving the
capability of the environment to further support our existence. At present, it
is an important issue, as people are realizing the full impact that businesses
and people can have on the environment and nature. It is not simply about
reducing the amount of waste you produce or using less energy; however, it
is concerned with developing processes that will lead to businesses becoming
sustainable in the future and helping in saving our planet with better eco-
friendly technologies.!

In recent years, the concern of sustainability has taken a centre stage
of development globally and the Government of India has made several
commitments at national and international platforms to save our environment
with the help of various initiatives. The initiative of the government that
expresses the zeal to balance economic growth with sustainability and social
inclusion as well as encourages MSMEs to constantly upgrade their quality
standards in products and processes without damaging the environment. All
the sectors of the economy- agriculture, manufacturing and services will need to
contribute to this collective objective of the nation-building with sustainability.
With an improved push on making manufacturing sector a significant part
of sustainable economic development, consumption of resources including
fossil fuels or non-renewable resources is now far more significance than
ever before. While large enterprises have access to resources and knowledge,
it is the micro, small and medium enterprises and businesses that together
contribute to almost half of the manufacturing output and a major number of
employment opportunities, which requires the most attention. To help such
MSMEs to adopt new and green technologies, the government has been
advocating numerous schemes and policies, which can help these businesses
to adopt and up-scale their businesses without damaging the environment.

1. Vijayarani, K.R. (2011). Small Scale Industries in India Problems and policy initiatives
New Century Publications; p. 45
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Classification of MSMEs

Section 7 Classification of enterprises.—(1) Notwithstanding anything
contained in section 11B of the Industries (Development and Regulation) Act,
1951 (65 of 1951),the Central Government may, for the purposes of this
Act, by notification and having regard to the provisions of classify any class
or classes of enterprises, whether proprietorship, Hindu undivided family,
association of persons, co-operative society, partnership firm, company or
undertaking, by whatever name called,>—

(A) in the case of the enterprises engaged in the manufacture or production
of goods pertaining to any industry specified in the First Schedule to the

Industries (Development and Regulation) Act, 1951 (65 of 1951),as-3

e a micro enterprise, where the investment in plant and machinery
does not exceed twentyfive lakh rupees;

e a small enterprise, where the investment in plant and machinery is
more than twenty-five lakh rupees but does not exceed five crore
rupees; or

e amedium enterprise, where the investment in plant and machinery
is more than five crore rupees but does not exceed ten crore rupees;

(B) in the case of the enterprises engaged in providing or rendering of
services, as—

e a micro enterprise, where the investment in equipment does not
exceed ten lakh rupees;

e asmall enterprise, where the investment in equipment is more than
ten lakh rupees but does not exceed two crore rupees; or

e a medium enterprise, where the investment in equipment is more
than two crore rupees but does not exceed five crore rupees.

Micro, Small and Medium Enterprises Classification 2020

Micro, Small, Medium Enterprises (MSMEs) are entities that are involved
in the production, manufacturing and processing of goods and commodities.
The micro, small, and medium enterprises (MSME) significantly contribute
to the economic growth as well as India’s GDP. MSMEs boost job creation,
innovation, and overall development of the nation. The concept of MSME
was first introduced by the government of India through the Micro, Small &
Medium Enterprises Development (MSMED) Act, 2006.

2. Sub sections (4) and (5),
3. First Schedule to the Industries (Development and Regulation Act, 1951) (65 of 1951)
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Table 1: Classification of MSMEs as per the MSMED Act, 2006

Class/ Category

Manufacturing Industry

Service Industry

Micro enterprises

Investment up to Rs.25 lakh

Investment up to Rs 10 lakh

Small enterprises

Investment above Rs 25 lakh
and up to 5 crore

Investment above 10 lakh
and up to 2 crore

Medium Enterprises

Investment above 5 crore
and up to 10 crore

Investment above 2 crore
and up to 5 crore

Source: Ministry of MSME, 2017

The revised MSME classification was launched by the government
on 13th May 2020 as the Atmanirbhar Bharat package to determine the
eligibility of MSMEs. As per the earlier Micro, Small, and Medium Enterprise
Development (MSME) Act 2006, manufacturing and services were considered
separate categories. In the revised classification of MSMEs in 2020, the
difference between manufacturing-based MSMEs and Service-based MSMEs
has been removed. Besides this, in the revised classification of MSME, the
inclusion of turnover has been introduced which was earlier determined based
on investments. With the new MSME classification, MSMEs will strengthen
their enterprises and leverage their growth and it will help them export goods
without losing the advantage of MSMEs. This new MSME classification came
into effect on 1st July 2020. The MSME Development Act established the
National Board for Micro, Small, and Medium Enterprises (NBMSME), which
plays a crucial role in supporting the development and competitiveness of
MSMEs. MSME'’s are classified as per their turnover and investment.:*

Table : 2 New Classifications as per Aatma Nirbhar Bharat Abhiyan
Scheme, 2020

Size of Investment and annual turnover
enterprises
Micro Investment less than Rs 1 crore and turnover up to Rs 5 crore
Small Investment less than Rs 10 crore and turnover above 50 crore
Medium Investment less than Rs 20 crore and turnover up to 100 crore

Factors Affecting Promotion and Development of MSMEs

Under the Micro, Small and Medium Enterprises Development Act,
2006, which provide for facilitating the promotion and development and
enhancing competitiveness Micro, Small and Medium Enterprises and for

4.  Aatma Nirbhar Bharat Abhiyan Scheme, 2020



Micro-Small and Medium-Sized Enterprises (MSMEs) and Their Role in Achieving... 5

matter connected therewith or incidental thereto the Government of India

established The National Board for Micro, Small and Medium Enterprises

(NBMSME) to examine the factors affecting promotion and development

of MSME. This board also reviews the existing policies and suggests

recommendations to the Government for the growth of the MSME sector
The services provided by the Ministry of MSME are as follows:®

Facilities for testing, training for entrepreneurship development
Preparation of project and product profiles

Technical and managerial consultancy

Assistance for exports

Pollution and energy audits.

Importance and Features of MSME’s

SMEs are the overwhelm ing majority of businesses worldwide,
accounting for approximately 90% of all enterprises. This puts SMEs in a
critical role in achieving the Sustainable Development Goals (SDGs), a set of
global targets aimed at addressing pressing issues such as poverty, inequality,
and climate change. While integrating SDGs provides SMEs an opportunity
to make an impact on global development it also opens up a slew of potential
business benefits to be had from doing so. SMEs are crucial to the future
of work, not just for employment creation and economic growth, but also
to drive innovation and competition in markets. But large enterprises can
invest more in training and equipment, pay higher wages and offer better
working conditions, and so outmatch SMEs when it comes to productivity
and quality of employment. In developing countries, this productivity gap
leads to low income generation, informality and poor growth performance.
To close the gap, we must first understand the problems faced by SMEs, both
from the perspective of employers and employees, and in context of broader
challenges facing the world of work.®

The MSME sector is considered the backbone of the Indian economy
that has contributed substantially to the economic development of the nation.
It generates employment opportunities and works in the development of
backward and rural areas. India has approximately 6.3 crore MSMEs. In
addition, due to the following features, they are considered a viable source of
income for those looking to venture into the manufacturing industry?

5. Small and Medium Enterprises Development Act, 2006
6.  The International Labour Organization (ILO)
7. Aggarwal, KK.. (2022).Complete Small Scale Industries, Business & Economics, p. 183
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Export Promotion and potential for Indian products

Funding — Finance & Subsidies
Government’s Promotion and Support
Growth in demand in the domestic market
Less Capital required

Manpower Training

Project Profiles

Raw Material and Machinery Procurement

MSMEs contribute to approximately 8% of India’s Groos Domestic
Product employ over 60 million people, have an enormous share of 40% in
the exports market and 45% in the manufacturing sector. Hence, they are of
paramount importance for overall economic development of India.®

Micro-, small and medium-sized enterprises (MSMEs) contribute to
achieving the 2030 Agenda for Sustainable Development

In recent years, the concern of sustainability has taken a centre stage
of development globally and the Government of India has made several
commitments at national and international platforms to save our environment
with the help of various initiatives. One such measure is ‘Make in India’ with
‘Zero Defect & Zero Effect’ initiative of the government that expresses the
zeal to balance economic growth with sustainability and social inclusion as
well as encourages MSMEs to constantly upgrade their quality standards in
products and processes without damaging the environment. All the sectors of
the economy- agriculture, manufacturing and services will need to contribute
to this collective objective of the nation-building with sustainability.® With
an improved push on making manufacturing sector a significant part of
sustainable economic development, consumption of resources including
fossil fuels or non-renewable resources is now far more significance than
ever before. While large enterprises have access to resources and knowledge,
it is the micro, small and medium enterprises and businesses that together
contribute to almost half of the manufacturing output and a major number of
employment opportunities, which requires the most attention. To help such
MSMEs to adopt new and green technologies, the government has been
advocating numerous schemes and policies, which can help these businesses

8.  https://byjus.com/free-ias-prep/msme/
9.  Aggarwal, K.K.. (2022).Complete Small Scale Industries, Business & Economics, p.
256
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to adopt and up-scale their businesses without damaging the environment.!°
The Ministry of MSME and many other organizations and trade bodies
have been assisting MSMEs to take benefits of schemes such as Technology
Upgradation and Quality Certification’s ZED Certification Scheme, A Scheme
for Promoting Innovation, Rural Industry & Entrepreneurship (ASPIRE),
Credit Linked Capital Subsidy for Technology Upgradation (CLCSS), and
Design Clinic for Design Expertise to MSMEs, among many other schemes.
Fortunately, there are already several existing technologies, methods and
models which are available for various sectors and definitely for those that
have been identified in need of sustainable up-gradation of business.!!

Ministry of Micro, Small and Medium Enterprises Schemes

International Cooperation Assistance to Training Institutions (ATI)
Marketing Assistance

Credit Guarantee

Credit Linked Capital Subsidy for Technology Upgradation
Certification Reimbursement

Micro & Small Enterprises Cluster Development Programme
Micro Finance Programme

MSME Market Development Assistance (MDA)

National Awards (Individual MSEs)

National Manufacturing Competitiveness Programme (NMCP)

Marketing Support/Assistance to MSMEs (Bar Code)
Entrepreneurial and Managerial Development of SMEs through
Incubators

e  Enabling Manufacturing Sector to be Competitive through QMS &
QTT
Building Awareness on Intellectual Property Rights (IPR)
Lean Manufacturing Competitiveness for MSMEs
Design Clinic for Design Expertise to MSMEs-Manufacturing Sector
(DESIGN)
Marketing Assistance & Technology Upgradation
Technology and Quality Upgradation

X NN E W

10. NPCS Board of Consultants & Engineers, Profitable Small Scale Industries- Money mak-
ing Business Ideas for Startup (when you don’t know what industry to start) NIIR PROJ-
ECT CONSULTANCY SERVICES, ( 2018) p. 156

11. Marilyn Carr,(1981). Developing Small-Scale Industries in India, Intermediate Technol-
ogy Publications p. 56
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NSIC Schemes

NOo O W
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Performance and Credit Rating
Bank Credit Facilitation

Raw Material Assistance

Single Point Registration
Infomediary Services

Marketing Intelligence Services Lease
Bill Discounting

NSIC Infrastructure

Exhibition Hall, Hyderabad

IT Incubator

Exhibition-cum-Marketing Development Business
Software Technology and Business Parks
Exhibition Grounds, New Delhi

Prime Minister’s Employment Generation Programme (PMEGP)
Janshree Bima Yojana for Khadi Artisans

Market Development Assistance (MDA)

Science and Technology Scheme

Coir Udyami Yojana

Coir Vikas Yojana

Aspire (Scheme for promotion of innovation, entrepreneurship and agro-
industry). Revamped Scheme of Fund for Regeneration of Traditional
Industries (SFURTI)

Export Market Promotion

Skill Upgradation & and Mabhila Coir Yojana

Development of Production Infrastructure (DPI)

Personal Accident Insurance Scheme for Coir workers

Trade and Industry Related Functional Support Services (TIRFSS)
Domestic Market Promotion Scheme

When we talk about sustainable development, there are two organizations-

the Coir Board and the Khadi and Village Industries Commission (KVIC),
which lead the path of eco-friendly MSMEs.!? the Government of India for
the overall sustainable development of the coir industry in India. While KVIC
is organization under the Ministry of MSMEs, seeks to - plan, promote,
facilitate, organise and assist in the establishment and development of Khadi

12.

The Coir Board, which was set up under the Coir Industry Act, 1953
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and Village Industries in the rural regions in coordination with other trusts
and agencies engaged in development of rural areas. Both the organizations-
KVIC and Coir Board are labour intensive and nature friendly. In the wake
of industrialisation, and the mechanization, any coir unit or unit under KVIC
require little capital for set up, thereby making them an economically possible
option for any individual or aspiring entrepreneurs.!?

Micro-, small and medium-sized enterprises (MSMESs) contribute to
achieving the 2030 Agenda for Sustainable Development and the Sustainable
Development Goals (SDGs). MSMEs help reduce levels of poverty through
job creation and economic growth, they are key drivers of employment,
decent jobs and entrepreneurship for women, youth and groups in vulnerable
situations. They are the majority of the world’s food producers and play
critical roles in closing the gender gap as they ensure women’s full and
effective participation in the economy and in society. Despite their significant
contributions to SDGs, MSMEs have been hit the hardest by the negative
socioeconomic impact of the COVID-19 pandemic.!4

In accordance with official expressions of interest from nine developing
countries, The project is funded by the United Nations Peace and Development
Fund (PDF).'® It supports the implementation of integrated and inclusive
policy measures that enhance MSME resilience. It builds the capacity of
policymakers to design and deliver effective policy measures in a demand-
driven approach, as well as to improve the capacity of MSME entrepreneurs,
particularly women and youth MSME entrepreneurs, in accessing to financial
resources, capturing high-value market opportunities and adopting innovative
techniques.'®

Conclusion

The environment is an essential part of our existence, which further
depends on the works that we do to earn a living. Industrialization or doing

13. Deolankar,Vivek, (2017). management of Small-Scale industries, commonwealth; p.
382

14. MSME resilience has been prioritized in the General Assembly resolution A/
RES/74/270 ‘Global Solidarity to fight the Coronavirus Disease (COVID-19)’ and the
Secretary-General’s report ‘Shared responsibility, global solidarity: Responding to the
socio-economic impacts of the COVID-19 pandemic’

15. ‘Strengthening National Capacities for Enhancing MSME Resilience and Building Forward
Better to Accelerate the Implementation of the 2030 Agenda in developing countries
participating in the Belt and Road Initiative’ was launched in 2022.

16. https://sdgs.un.org/topics/capacity-development
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business and environment go hand in hand. To excel in both the fields-
environment and industrialization, we need to adopt green technologies
leading us on a path of sustainable development. The environmental
sustainability revolves around making environmental friendly decisions and
taking relevant actions that protect the nature, emphasizing on preserving the
capability of the environment to further support our existence. At present, it
is an important issue, as people are realizing the full impact that businesses
and people can have on the environment and nature. It is not simply about
reducing the amount of waste you produce or using less energy; however, it
is concerned with developing processes that will lead to businesses becoming
sustainable in the future and helping in saving our planet with better eco-
friendly technologies. Starting or transforming a business into an eco-
friendly enterprise is one of the newest trends nowadays with lots of new
opportunities coming every day with new innovations, models and methods.
Making MSMEs eco-conscious and eco-friendly not only helps in saving the
environment but also assists businesses to grab consumers’ interests in the
market, as more and more people are now moving toward green and organic
products. In recent times, we have seen growing numbers of people moving
toward the awareness of their purchases, which affect the planet and its
beings, as well as consumers, are increasingly voting for green and eco-
friendly products and services. Sustainable up gradations give a boom to the
businesses as well as tends to have a lot of growth potential because people
are becoming aware of the need for sustainable development and nature-
friendly goods.
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GUIDELINES FOR WASTE MANAGEMENT
IN INDIA

Major Mohamad*

Abstract

Waste Management minimizes waste’s negative impact on the environment
and human health. Waste Management is a complex problem that requires the
combination of technology, economics, sociocultural, and political activities.
Today’s market offers a variety of advanced waste management systems. There are
many types of waste management including recycling, incineration, composting,
landfills and hazardous waste. The goal of waste management is to reduce, reuse
and recycle waste to prevent pollution. Moreover, waste management needs proper
techniques keeping in mind the environmental situations. It includes the processes
and actions required to manage waste from its inception to its final disposal. It
includes the treatment of both solid and liquid waste. It also offers a number of
possibilities for recycling items that aren’t considered trash during the process.

The Environment (Protection) Act was enacted in 1986 with the
objective of providing for the protection and improvement of the environment.
It empowers the Central Government to establish authorities charged with the
mandate of preventing environmental pollution in all its forms and to tackle
specific environmental problems that are peculiar to different parts of the country.
Solid Waste Management Rules, 2015 were published under the notification of the
Government of India in the Ministry of Environment, Forest and Climate. The
Ministry shall be responsible for overall monitoring and implementation of these
rules in the country. Every year India generates 62 million tonnes of waste. Of
these, about 43 million tonnes (70%) is collected and about 12 million tonnes is
treated and 31 million tonnes is dumped at landfill sites. There is a need to develop
a system of Extended Producer Responsibility in India to ensure that product
manufacturers are made financially liable for different parts of the life cycle of their

* Assistant Professor, G.G.D.S.D. College, Hariana, Hoshiarpur, Punjab
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products. It involves the return, recycling and final disposal of products at the end
of their useful life cycle and thus promotes a circular economuy.

Keywords: Waste Management, Environment Act, Monitoring Authorities

Introduction

There are many types of waste management including recycling,
incineration, composting, landfills and Hazardous waste. The goal of waste
management is to reduce, reuse and recycle waste to prevent pollution and
protect public health. Moreover, waste management needs proper techniques
keeping in mind the environmental situations. It includes the processes and
actions required to manage waste from its inception to its final disposal.

Types of waste management:
Recycling:

Separate waste by material type, such as paper, glass and plastic. Uses
the separated materials to make new products.

The plastic waste management by the urban local bodies in their
respective jurisdiction shall be as under:

a. Plastic waste, which can be recycled, shall be channelized to registered
plastic waste recycler and recycling of plastic shall conform to the Indian
Standard.

b. Local bodies shall encourage the use of plastic waste (preferably the
plastic waste which cannot be further recycled) for road construction
as per Indian Road Congress guidelines or energy recovery or waste
to oil etc. The standards and pollution control norms specified by the
prescribed authority.

c. Thermoset plastic waste shall be processed and disposed off as per the
guidelines issued from time to time by the Central Pollution Control
Board. (Central Pollution Control Board, 2021)

The Plastic Waste Management Rules 2016, 2018 and the amendment
in 2021 focus on single-use plastics. It prohibits identified single use
plastic items which have low utility and high littering potential by 2022. It
notifies that the manufacture, import, stocking, distribution, sale and use of
following single-use plastic, including polystyrene and expanded polystyrene,
commodities prohibited with effect from the 1st July, 2022:

1. Ear buds with plastic sticks, plastic sticks for balloons, plastic flags, candy
sticks, ice-cream sticks, polystyrene [Thermocol] for decoration
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2.

Plates, cups, glasses, cutlery such as forks, spoons, knives, straw, trays,
wrapping or packaging films around sweet boxes, invitation cards, and
cigarette packets, plastic or PVC banners less than 100 micron, stirrers.
(Government of Delhi)

Incineration: Burns waste to create ash, gases and heat. Reduce waste

volume and generate energy. Requires careful management to address air

emissions.

Standards for incineration:
The Emission from incinerators /thermal technologies in Solid Waste

treatment/disposal facility shall meet the standards.

1.

w0

Suitably designed pollution control devices shall be installed or retrofitted
with the incinerator to achieve the emission limits.

Waste to be incinerated shall not be chemically treated with any
chlorinated disinfectants.

Incineration of chlorinated plastics shall be phased out within two years.
If the concentration of toxic metals in incineration ash exceeds the limits
specified in the Hazardous Waste Rules, the ash shall be sent to the
hazardous waste treatment, storage and disposal facility.

Only low sulphur fuel like LDO, LSHS, Diesel, bio-mass, coal, LNG,
CNG, RDF and biogas shall be used as fuel in the incinerator.

The COZ2 concentration in tail gas shall not be more than 7%.

All the facilities in twin chamber incinerators shall be designed to achieve
a minimum temperature of 9500C in secondary combustion chamber
and with a gas residence time in secondary combustion chamber not less
than 2 (two) seconds.

Incineration plants shall be operated (combustion chambers) with such
temperature, retention time and turbulence, as to achieve total Organic
Carbon (TOC) content in the slag and bottom ash less than 3%, or the
loss on ignition is less than 5% of the dry weight.

Odour from sites shall be managed as per guidelines of CPCB issued
from time to time.[4]

Composting: Breaks down organic waste through a biological process.

Creates compost that can be used in soil, reducing the need for fertilizers.

Cuts down on methane emission from landfills.

The bio-degradable waste shall be processed, treated and disposed

off through composting or bio-methanation within the premises as far as
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possible. The residual waste shall be given to the waste collectors or agency
as directed by the local body.

Standards for composting. - The waste processing facilities shall include

composting as one of the technologies for processing of bio degradable
waste. In order to prevent pollution from compost plant, the following shall
be complied with namely: -

1.

The incoming organic waste at site shall be stored properly prior to
further processing. To the extent possible, the waste storage area should
be covered. If, such storage is done in an open area, it shall be provided
with impermeable base with facility for collection of leachate and surface
water run-off into lined drains leading to a leachate treatment and
disposal facility;

Necessary precaution shall be taken to minimise nuisance of odour, flies,
rodents, bird menace and fire hazard;

In case of breakdown or maintenance of plant, waste intake shall be
stopped and arrangements be worked out for diversion of waste to the
temporary processing site or temporary landfill sites which will be again
reprocessed when plant is in order;

Pre-process and post-process rejects shall be removed from the
processing facility on regular basis and shall not be allowed to pile at
the site. Recyclables shall be routed through appropriate vendors. The
non-recyclable high calorific fractions to be segregated and sent to waste
to energy or for RDF production, co-processing in cement plants or to
thermal power plants. Only rejects from all processes shall be sent for
sanitary landfill site(s).

The windrow area shall be provided with impermeable base. Such
a base shall be made of concrete or compacted clay of 50 cm thick
having permeability coefficient less than 10-7 cm/sec. The base shall
be provided with 1 to 2 per cent slope and circled by lined drains for
collection of leachate or surface run-off;

Ambient air quality monitoring shall be regularly carried out. Odour
nuisance at downwind direction on the boundary of processing plant
shall also be checked regularly.

Leachate shall be re-circulated in compost plant for moisture
maintenance.

The end product compost shall meet the standards prescribed under
Fertilizer Control Order notified from time to time.

Landfills: Involves throwing waste into landfill that has a protective
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lining to prevent toxins from entering groundwater. Compact waste layers.
Landfills are one of the most popular ways to dispose of waste, despite
offering few benefits for the environment, resources, and human health. It’s
popular because some see it as a quick and ‘cost-effective’ way to manage
waste. Indeed, it’s easier to dump garbage and forget about it than to build
more recycling facilities. (Government of Meghalaya)

Criteria for site selection. —

1. The department in the business allocation of land assignment shall
provide suitable site for setting up of the solid waste processing and
treatment facilities and notify such sites.

2. The sanitary landfill site shall be planned, designed and developed with
proper documentation of construction plan as well as a closure plan
in a phased manner. In case a new landfill facility is being established
adjoining an existing landfill site, the closure plan of existing landfill
should form a part of the proposal of such new landfill.

3. Thelandfill sites shall be selected to make use of nearby wastes processing
facilities. Otherwise, wastes processing facility shall be planned as an
integral part of the landfill site.

4. Landfill sites shall be set up as per the guidelines of the Ministry of
Housing and Urban Affairs, Government of India and Central Pollution
Control Board.

5. The existing landfill sites which are in use for more than five years shall
be improved in accordance with the specifications given in this Schedule.

6. The landfill site shall be large enough to last for at least 20-25 years and
shall develop ‘landfill cells’ in a phased manner to avoid water logging
and misuse.

7. The landfill site shall be 100 meter away from river, 200 meter from a
pond, 200 meter from Highways, Habitations, Public Parks and water
supply wells and 20 km away from Airports or Airbase. However, in a
special case, landfill site may be set up within a distance of 10 and 20 km
away from the Airport/Airbase after obtaining no objection certificate
from the civil aviation authority/ Air force as the case may be. The
Landfill site shall not be permitted within the flood plains as recorded for
the last 100 years, zone of coastal regulation, wetland, Critical habitat
areas, sensitive eco-fragile areas.

8. The sites for landfill and processing and disposal of solid waste shall
be incorporated in the Town Planning Department’s land-use plans.
(Central Pollution Control Board, 2021)
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Hazardous waste: Includes waste that is reactive, toxic, flammable,
explosive or corrosive. Can be generated by industries that make petroleum,
paints and pharmaceuticals.

Hazardous substance” means any substance or preparation which, by
reason of its chemical or physico-chemical properties or handling, is liable to
cause harm to human beings, other living creatures, plants, micro-organism,
property or the environment;

Procedure for management of hazardous and other wastes:

Responsibilities of the occupier for management of hazardous and other
wastes. —
(1) For the management of hazardous and other wastes, an occupier shall
follow the following steps, namely: —

prevention;

minimization;

reuse,

recycling;

recovery, utilisation including co-processing;
safe disposal.

me o0 oo

(2) The occupier shall be responsible for safe and environmentally sound
management of hazardous and other wastes.

(3) The hazardous and other wastes generated in the establishment of an
occupier shall be sent or sold to an authorised actual user or shall be
disposed of in an authorised disposal facility.

(4) The hazardous and other wastes shall be transported from an occupier’s
establishment to an authorised actual user or to an authorised disposal
facility in accordance with the provisions of these rules.

(5) The occupier who intends to get its hazardous and other wastes treated
and disposed of by the operator of a treatment, storage and disposal
facility shall give to the operator of that facility, such specific information
as may be needed for safe storage and disposal.

(6) The occupier shall take all the steps while managing hazardous and
other wastes to-

(@) contain contaminants and prevent accidents and limit their
consequences on human beings and the environment; and
(b) provide persons working in the site with appropriate training,

equipment and the information necessary to ensure their safety.
(Central Pollution Control Board, 2021)
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Conclusion

Addressing India’s waste management challenges requires a collaborative
effort from all stakeholders, including government, private sector, and
the public, to create a sustainable and environmentally responsible future.
This holistic strategy is crucial for effective waste management, as it considers
all aspects from generation and collection to treatment and disposal,
ultimately reducing the negative impacts on human health, the environment,
and natural resources.

Refrences

Central Pollution Control Board. (2021). Pollution Control Law Series: 7th
Edition.  https://cpcb.nic.in/7thEditionPollutionControlLawSeries2021.
pdf

Government of Delhi. (n.d.). Plastic Waste Management - Extended Producer
Responsibility Guidelines. Environment Department, Government of Delhi.
https://environment.delhi.gov.in/sites/default/files/inline-files/pwm_
epr_1.pdf

Government of India. (1986). Environment Protection Act, 1986. https://www.
indiacode.nic.in/bitstream/123456789/1876/4/A1986-29.pdf

Government of Meghalaya. (n.d.). Solid Waste Management Rules. https://
investmeghalaya.gov.in/resources/homePage/17 /megeodb/rules/Solid_
Waste_Management_Rules.pdf



21

DIGITAL FINANCIAL INCLUSION AND
WOMEN’S ECONOMIC EMPOWERMENT: A
PATHWAY TO SUSTAINABLE DEVELOPMENT

Mehak Devgan* & Ishmeen Kaur®*

Abstract

Digital financial inclusion has emerged as a transformative force in advancing
women’s economic empowerment. By leveraging digital technologies such as
mobile banking, e-wallets, and blockchain-based financial services, women—
especially in undeserved regions—gain greater control over their financial
decisions. Howeuver, challenges such as digital illiteracy, socio-cultural barriers, and
cyber security concerns continue to hinder progress. This paper examines the role
of digital financial inclusion in empowering women, the obstacles they face, and
policy interventions required to bridge the gender gap. Case studies from Kenya,
India, and emerging FinTech platforms highlight successful strategies, providing a
road-map for scalable solutions.

Keywords: Digital Financial Inclusion, Women’s Economic Empowerment,
FinTech, Gender Gap, Financial Literacy, Sustainable Development.

Introduction

Women’s economic empowerment is critical for the achievement of
gender equality and sustainable economic growth. Financial independence
enables women in the investment of businesses, contribute to household
well-being, and participate actively in economic decision-making. However,
historically traditional banking systems have excluded women due to
numerous barriers such as lack of collateral, limited mobility, and socio-
cultural restrictions.

Digital financial inclusion offers a viable solution by providing women with
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accessible, affordable, and secure financial services. Through mobile money,
digital banking, and FinTech innovations, women can overcome physical and
institutional barriers to financial services. This paper explores the relationship
between digital financial inclusion and women’s economic empowerment,
analyzing the opportunities, challenges, and policy recommendations for a
more inclusive financial ecosystem.

Digital Financial Inclusion: Concept and Importance

Digital financial inclusion refers to the use of digital platforms to
extend financial services to underserved populations, particularly women, in
developing economies. The core components include:

Mobile Money & Digital Payments

Mobile money platforms like M-Pesa (Kenya) and GPay (India) enable
women to send and receive money, make payments, and save digitally. It
increases women’s financial security and independence by reducing their
dependence on cash. Digital payments support women entrepreneurs by
enabling e-commerce and remote transactions.

Digital Lending & Microfinance

Women entrepreneurs are provided with small loans through digital
microfinance solutions to without requiring traditional credit histories or
collateral. Examples include Grameen Bank’s digital loans and FinTech
platforms like Tala and Kiva that offer Al-based credit assessments. Access
to credit allows women to expand small businesses, invest in education, and
break cycles of poverty.

E-Wallets & FinTech Solutions

Digital wallets like Paytm, PayPal, and Stripe help women conduct
seamless transactions and track expenses. Buy Now, Pay Later (BNPL)
services offer flexible financing options for female entrepreneurs. Women’s
savings and investment platforms, such as SheCapital and Ellevest, promote
financial growth as well.

Blockchain & Smart Contracts

Blockchain-based solutions provide secure, transparent, and tamper-
proof financial transactions, benefiting women in informal sectors. Smart
contracts help women access financial agreements without intermediaries,
reducing bias in financial institutions.



Digital Financial Inclusion and Women’S Economic Empowerment: A Pathway... 3

Women’'s Economic Empowerment through Digital Finance
Increased Financial Independence

Digital banking allows women to manage their money independently,
reducing dependency on male family members. Mobile savings accounts help
women set financial goals, leading to long-term security. Direct government
transfers through digital platforms ensure women receive social benefits
without intermediaries.

Boosting Women Entrepreneurship

Digital financial services enable women to start and expand businesses
with minimal initial investment. Platforms like Etsy, Amazon, and Instagram
Shopping empower women to engage in e-commerce. Digital loans and
crowdfunding help women-led startups access capital without gender-based
biases from traditional banks.

Enhanced Savings & Investment Opportunities

Women can save and invest digitally without the restrictions imposed
by traditional banking systems. Investment platforms tailored for women,
such as SheEO and Acorns, provide financial literacy and tailored investment
plans. Financial independence through savings and investments enhances
women’s long-term economic stability.

Contribution to Household & Community Development

Women with financial autonomy invest more in education, healthcare,
and household needs, improving overall family well-being. Empowered
women create job opportunities within their communities by hiring locally.
Access to digital finance contributes to a reduction in gender-based economic
disparities and promotes community-level prosperity.

Challenges to Digital Financial Inclusion for Women

Digital Literacy & Technological Barriers

Many women, particularly in rural areas, lack digital skills and awareness
of financial technologies. There is a gap in digital education for women,
requiring targeted literacy programs. Lack of familiarity with FinTech
solutions can lead to underutilization of available financial services.

Socio-Cultural and Legal Barriers

In some cultures, women face restrictions on owning financial assets
or making independent financial decisions. Legal barriers, such as property
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rights and inheritance laws, often limit women’s ability to secure loans. Some
families restrict women’s access to smartphones or financial resources,
further marginalizing them.

Access to Mobile & Internet Connectivity

Women in rural areas face challenges in accessing mobile devices and
the internet, limiting digital financial engagement. The mobile gender gap
remains significant, with women in low-income regions 20% less likely than
men to own a smartphone. High data costs and poor network infrastructure
hinder digital financial transactions.

Trust & Cyber security Issues

Women are often targets of online fraud and financial scams, leading
to fear of using digital platforms. Concerns over data privacy and financial
security reduce trust in digital banking. Financial institutions are in a dire
need to enhance consumer protection measures to build trust among women
users.

Case Studies of Successful Digital Financial Inclusion Models
M-Pesa (Kenya)

70% of Kenyan women use M-Pesa for savings, payments, and loans,
significantly improving their financial stability. Mobile banking has reduced
gender disparities in financial access as well.

Jan Dhan Yojana (India)

Over 250 million bank accounts were opened under this initiative, with a
large percentage belonging to women. Direct Benefit Transfers (DBT) ensure
government subsidies reach women directly.

E-commerce & FinTech Startups Supporting Women

Platforms like Kiva and LendUp provide digital microfinance options for
women entrepreneurs.

FinTech startups like MyBank (China) use Al to assess women’s
creditworthiness, enabling greater access to capital.

Policy Recommendations for Scaling Digital Financial Inclusion

e Improving Digital Literacy Programs — Governments and NGOs should
collaborate on financial education targeted at women.

e Enhancing Mobile & Internet Connectivity — Expanding affordable
smartphone access and reducing data costs.
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e  Encouraging FinTech Innovations — Supporting women-focused financial
products such as micro-loans and savings schemes.

e  Strengthening Legal & Regulatory Frameworks — Implementing gender-
inclusive financial policies and property rights.

e Promoting Public-Private Partnerships — Financial institutions, tech
firms, and governments must work together to expand digital financial
services for women.

Conclusion

Digital financial inclusion has the potential to revolutionize women'’s
economic empowerment by offering them greater financial control,
entrepreneurship opportunities, and long-term security. However, digital
literacy, socio-cultural norms, and access barriers must be addressed for
women to fully benefit from financial technologies. A coordinated effort from
governments, financial institutions, and technology providers is essential to
ensure equitable access and participation in the digital economy.

References

Bill & Melinda Gates Foundation (2020). The Role of Digital Financial Services
in Women'’s Economic Empowerment. https://www.gatesfoundation.org/

Demirgiic-Kunt, A., Klapper, L., Singer, D., Ansar, S., & Hess, J. (2018).
The Global Findex Database 2017: Measuring Financial Inclusion and the
Fintech Revolution. The World Bank. https://globalfindex.worldbank.org/

Duflo, E. (2012). Women’s Empowerment and Economic Development. Journal
of Economic Literature, 50(4), 1051-1079. https://doi.org/10.1257/
jel.50.4.1051

Financial Inclusion Insights (FII) (2019). Mobile Money and Women’s Financial
Inclusion: Trends and Insights from Africa and Asia. https://finclusion.org/

Forbes (2021). Fintech and the Future of Women'’s Financial Inclusion. https://
www.forbes.com/sites/

Ghosh, S. (2020). Fintech revolution and financial inclusion: The case of India.
Journal of Economic Policy Reform, 23(4), 503-521. https://doi.org/10.
1080/17487870.2020.1718712

GSMA (2020). The Mobile Gender Gap Report 2020. GSM Association.
https://www.gsma.com/r/gender-gap/

International Monetary Fund (IMF) (2021). Financial Inclusion of Women:
Lessons from Emerging Economies. IMF Working Paper. https://www.imf.
org/en/Publications/WP



6 Digital Transformation for Sustainable Tomorrow

OECD (2021). Bridging the Digital Gender Divide: Policies and Best Practices.
Organisation for Economic Co-operation and Development. https://www.
oecd.org/digital /bridging-the-digital-gender-divide. pdf

Reserve Bank of India (RBI) (2021). Digital Payments and Financial Inclusion in
India: Trends and Challenges. https://rbi.org.in/

Suri, T., & Jack, W. (2016). The long-run poverty and gender impacts of mobile
money. Science, 354(6317), 1288-1292. https://doi.org/10.1126/
science.aah5309

The Economist (2022). How Digital Finance is Changing the Lives of Women in
Developing Countries. https://www.economist.com/

The Guardian (2020). How Mobile Money is Empowering Women in Sub-
Saharan Africa. https://www.theguardian.com/

United Nations Women (2021). Leveraging Digital Finance for Gender Equality
and Women’s Empowerment. UN Women. https://www.unwomen.org/

World Bank (2022). Advancing Women’s Digital Financial Inclusion: Policy
Guide. World Bank Group. https://www.worldbank.org/en/topic/
financialinclusion



22

EMPOWERING RURAL COMMUNITIES:
INNOVATIONS AND CHALLENGES IN
DEVELOPMENT

Ms. Veena Bains*

Abstract

Rural communities worldwide face significant development challenges,
including poverty, limited access to resources and education, poor healthcare
and infrastructure and social services. Empowering these communities requires
innovative solutions that address their unique needs and contexts. This paper
explores the innovations and challenges in empowering rural communities,
highlighting successful initiatives and strategies that have improved livelihoods,
enhanced social cohesion and promoted sustainable development. Despite
progress, challenges persist, including limited connectivity, poverty,
unemployment, inadequate funding, poor education system, inadequate
resources and institutional barriers. In order to overcome these challenges and
promote resilient, empower rural communities, this paper also emphasizes
the need for collaboration among multi-stakeholder, innovative solutions,
community engagement and policy support.

Keywords: Rural Communities, Resources, Education, Technology, Infrastructure,
Sustainable development.

Introduction

The term ‘rural community’ is frequently used interchangeably with
word ‘village’, ‘countryside’ and ‘folk society’. Globally, rural communities
frequently deal with a wide range of challenges, such as restricted access
to resources, healthcare, inadequate education system, poor infrastructure
and socioeconomic opportunities. These communities are distinguished by
their modest population density, remote location, and frequent struggles
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with underdevelopment and poverty. These issues have continued over time,
impeding rural residents’ general development and well-being.

These issues are made worse by the digital divide, which causes rural
areas to frequently lag behind urban areas in terms of access to digital tools
and high-speed internet, both of which are becoming more and more essential
for social and economic advancement. Innovative strategies that make use
of technology to provide sustainable solutions are needed to address these
challenges. The potential of digital platforms and technology developments
as instruments to get over the obstacles to rural development is examined in
this paper.

Challenges in Rural Development

Empowering rural communities is crucial for achieving sustainable
development and eradicating poverty. However, there are several challenges
that hinder the empowerment of rural communities. The following are the
major challenges in rural development:

1. Social and Economic Challenges

e Poverty: Rural poverty characterizes lack of money, land, assets,
property, and other resources. Due to a lack of these resources, people
struggle to maintain their standard of living. Those living in poverty
are more likely to work in agriculture, farming practices, and related
fields like fisheries and animal husbandry. It is believed that poverty
is a complex problem. Social, economic, and political injustice come
in a variety of forms and are interconnected. These include poverty,
ignorance, backwardness, discrimination, lack of resources, and socio-
economic difficulties. The living conditions of these people are also
very dreadful. People who lack the resources, they will not be able to
effectively fulfill their livelihood possibilities.

e Illiteracy: Generally, “illiteracy” refers to the state in which individuals
lack the abilities and knowledge necessary to recognize, interpret,
comprehend, create, and communicate by using printed and written
information in a variety of contexts. People are considered illiterate if they
could not read or write in any language. Therefore, one major obstacle
to rural development is education. Limited access to quality education
and vocational training restricts opportunities for rural populations, keep
them stuck in cycles of poverty. Their lack of education also prevents
them from knowing about the programs, policies, and initiatives that are
in place to help them improve their circumstances.
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e Unemployment: The word “unemployed” refers to people who are
not looking for work and are not interested in it. Unemployment is
a major problem for people living in rural areas. Numerous problems
and challenges are among the main obstacles to better livelihood
opportunities that people encounter when they are unemployed. They
do struggle to get work/job or other sources of income in rural areas.

e Social Inequality and Exclusion: Rural Communities often face social
inequality and exclusion, with marginalized groups facing significant
barriers to empowerment.

e Limited access to healthcare: Rural areas often have limited access
to proper healthcare, making it difficult for communities to develop and
thrive.

e Lack of Access to Credit and Insurance: Many rural residents
lack access to credit, insurance, and other financial services, making
it difficult for them to invest in agriculture or other enterprises. This
financial exclusion causes poverty and limits opportunities for economic
growth.

e  Migration: Migration from rural to urban areas is a significant socio-
economic phenomenon in India, driven primarily by the search for better
employment opportunities. This trend has profound implications for
both rural and urban areas, affecting population distribution, economic
development, and social structures.

2. Technological Challenges

e Limited access to Technology: Rural communities often have limited
access to technology, including internet, mobile phones and computers.

e Digital literacy: Rural communities often lack digital literacy skills,
making it difficult to access and utilize technology.

e Cybersecurity risks: Rural communities may be more vulnerable
to cybersecurity risks due to limited access to technology and digital
literacy.

3. Environmental and Agricultural Challenges

e Agriculture Dependence: Rural economies are heavily dependent on
agriculture, which is vulnerable to climate change, market fluctuations,
and limited access to modern farming techniques. This dependence
limits economic diversification and growth.

e Climate Change: Climate change poses a significant threat to rural
communities, affecting crop vields, water availability, and overall
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agricultural productivity. Rural areas are often the most vulnerable to
extreme weather events and changing climatic conditions.

Lack of High-Quality Seeds: The quality of seeds used in farming is
crucial for attaining higher crop vields. However, high costs and limited
access make it challenging for small farmers to obtain these seeds,
affecting agricultural productivity.

Infrastructure Challenges

Inadequate infrastructure: It includes poor roads, lack of electricity,
and limited internet connectivity, hinders economic development and
access to essential services in rural areas.

Inadequate water and sanitation: Water scarcity and overexploitation
of surface water are significant challenges that are leading to health
problems. This needs to be addressed to ensure sustainable agricultural
practices and reliable water access for rural communities.

Institutional and Policy Challenges

Weak Institutions: Rural communities often have weak institutions
such as schools, local government and healthcare facilities.

Limited policy support: Rural communities often lack policy support,
like limited funding, inadequate policies and lack of political will.
Corruption and Governance issues: Rural communities often face
corruption and governance issues, for instance bribery, nepotism and
abuse of power.

Innovations to empowering Rural Communities

Empowering rural communities requires innovative solutions to address

the multifaceted challenges they face. Here are some innovations making a
positive impact:

1.

Social and Economic Innovations

Education and Skills Development: Providing access to quality
education and skills training can equip rural communities with the
knowledge and skills needed to compete in the modern economy.
Healthcare Access: Improving access to healthcare services can
enhance health outcomes, reduce mortality rates, and improve overall
well-being.

Social Inclusion: Promoting social inclusion and addressing social
determinants of health can help reduce inequalities and improve living
standards.
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Rural Entrepreneurship: Encouraging entrepreneurship and
innovation in rural areas can create jobs, stimulate local economies, and
reduce poverty.

Technological Innovations

Digital Connectivity: Improving digital connectivity can enhance
access to information, education, and healthcare services, as well as
promote economic opportunities.

Digital Education Platform: Providing online education resources,
virtual classrooms and digital skills training to bridge the educational
divide.

E-commerce and Digital Payments: Developing e-commerce
platforms and digital payment systems can expand market access,
improve financial inclusion, and reduce transaction costs.

Precision Agriculture: Leveraging technologies, such as drones,
satellite imaging, and sensors, can improve agricultural productivity,
reduce waste, and promote sustainable farming practices

Digital Platforms for Agriculture Literacy: Online platforms
providing farmers with access to knowledge, resources, and markets,
helping them improve agricultural practices and increase income.

Environmental and Agricultural Innovations

Renewable Energy: Promoting the use of renewable energy sources,
such as solar and wind power, can reduce reliance on fossil fuels, mitigate
climate change, and improve energy access.

Sustainable Agriculture: Encouraging sustainable agricultural
practices can improve soil health, conserve water, and reduce pollution.
Conservation and Biodiversity: Protecting and conserving natural
resources, such as forests and wildlife, can promote biodiversity, support
ecosystem services, and enhance livelihoods.

Precision Agriculture: Techniques using satellite imaging, drones, and
sensors to optimize crop vields, reduce waste, and promote sustainable
farming practices.

Agricultural Innovation Hubs: Centers providing training, resources,
and support to farmers, helping them adopt new technologies and
improve agricultural productivity.

Renewable Energy Solutions: Innovative technologies providing
affordable and sustainable energy solutions, such as solar-powered
irrigation systems and biogas plants.
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4. Innovative Infrastructure

e Innovative school infrastructure: Designing and building schools that
incorporate sustainable materials, energy-efficient systems and adequate
learning environments.

e Rural roads and bridges: Upgrading and maintaining rural
infrastructure to improve connectivity, safety, and access to markets and
services.

5. Innovative Policies

e Pension and retirement Schemes: Implementing pension and
retirement schemes, providing rural household with financial security in
old age.

e Health insurance and services: Expanding health insurance and
services, enabling rural household to access quality healthcare.

e Ruralfriendly policies: Implementing policies that support rural
development such as tax incentives, subsidies, and investment in the
rural infrastructure.

e Rural-urban linkages: Promoting rural-urban linkages, enabling rural
communities to access urban markets, services and opportunities.

Conclusion

The challenges encountered by rural communities are considerable
but can be overcome. Problems such as insufficient infrastructure, limited
access to quality education and advanced farming methods, financial
limitations, and environmental decline impede the growth and sustainability
of rural development. Nevertheless, by utilizing modern technology and
innovative approaches, these issues can be effectively tackled. By prioritizing
community-led initiatives, policies, quality education, facilitating access to
digital platforms and contextualized solutions, we can unlock the potential
of rural communities and promote more equitable and resilient development
outcomes.
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THE SOCIO ECONOMIC IMPACT OF Al
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Abstract

Artificial Intelligence (Al) has aroused considerable interestand enthusiasm
in various dimensions of contemporary society, from economic structures
through labour markets to social mechanics. Al is impacting the Socio-
economic Opportunities and Challenges. Although Al-powered technological
advancements hold the potential to drive productivity and economic growth,
as well as enhance overall quality of life, it also brings the threat of job
displacement, increased inequality, and ethical issues. Al, much like other major
transformational technologies throughout history, is having a profound impact
on economies, industries, and societies. Also, this paper examined that, there is
a demand for developing strategic policy responses to mitigate adverse impacts
and take advantage of Al for sustainable development.

Keywords: Artificial Intelligence, socio-economic, machine learning, economic
growth, innovation, entrepreneurship.

Introduction

Al (Artificial Intelligence) is the ability of a computer or computer-
controlled robot to perform tasks commonly associated with intelligent
beings, such as ability to perform specific tasks and learn from experience.
Al Technologies For The Past Decade Machine Learning Natural Language
Processing Computer Vision Al Technologies For The Past Decade Machine
Learning Natural Language Processing Computer Vision We are seeing
these changes across a wide variety of sectors, from healthcare and finance
to transportation and entertainment, with deep socio-economic implications.

With the advancement of Al, the potential to promote economic growth,
maximize labour productivity, and disrupt industries such as education,
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agriculture, and healthcare is real. Al however, poses socio-economic
dilemmas, such as threatened job security, fears of data privacy, and
increased inequality. We explore the growing debate on the implications of Al
on socio-economic factors, including its potential advantages, disadvantages
and its influences on employment opportunities, income distribution, social
equity, and governance [1].

The Economic Impact of Al
e Productivity and Economic Growth

Al has the potential to help with one of the biggest contributions to
the economy productivity. With Al, you can automate repetitive tasks,
which leads to streamlined processes across different fields. For example,
in industries like manufacturing productivity and reduced cost are achieved
through Al enabled automation. Similarly, for several industries like finance
and healthcare, Al applications enhance decision-making processes that
ultimately cut down on operational frustration.

As a McKinsey report (2020) mentioned, Al has the potential to add
as much as $13 trillion to global economic output by 2030, boosting global
GDP by roughly 1.2% a year [2]. Most of this commercial growth is driven by
Al's ability to automate processes, solve supply chain optimization problems,
and make services more personalized. There is much to be gained from the
productivity improvements that come from Al, but the benefits are not evenly
distributed across sectors or regions.

e Changing labour markets and job dislocation

This arises because the impact of Al on the labour market is a subject of
great concern. On one side, Al generates new job categories, especially within
Al material analysis, the situation creation, etc. But there is an increasing
alarm bell being rung that Al will drive mass unemployment, particularly
in sectors where there is a heavy reliance on routine, manual and cognitive
tasks. Artificial intelligence powered automation has caused roles in
manufacturing, customer service and data entry, which primarily affect low-
skilled workers, to be replaced.

For example, the World Economic Forum (2020) foresees that by the
year 2025 Al alone may replace 85 million jobs across the world but also
create 97 million new jobs in Al, robotics, and data analytics. As a result,
workers must adjust in order to secure new positions by gaining skills relevant
to new types of technology and sectors minimally vulnerable to automation

(3].
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e Innovation and Entrepreneurship

Al is also a driver of innovation; it is responsible for creating new
products and services. Al-driven services, for instance, are empowering
entrepreneurs with data analytics and predictive models that enable them to
open businesses more quickly and with better-educated market forecasting.
In industries such as agriculture, Al facilitates precision farming, optimizing
crop production and minimizing resource usage. Al technologies have
struggled to gain ground in certain industries, like logistics and agriculture,
but in the healthcare sector, the horizon has brightened significantly thanks
to innovations such as predictive analytics for disease outbreaks and drug
discovery into previously rare diseases.

Al is a tool that allows entrepreneurs to overturn traditional business
models and diversify the economy amidst this wave of restructuring of
industries. But this ability to innovate is not evenly distributed; access to Al
technology is still a luxury of well-funded companies and developed countries
that could contribute to widening global innovation inequalities.

The Social Impact of Al
e Buzzwords of Social Inequality and the Digital Divide

Perhaps, the most worrying socio-economic impact of Al is its
prospective to widen social inequality. Al tech has unequal access skewed
to wealthier people, companies, and countries. This inequality contributes
to the phenomenon known as the “digital divide,” in which communities
lacking access to higher-order technology may find themselves falling behind
on economic prosperity, education, and access to healthcare services.

Additionally, Al systems are designed and trained on historical data,
which can carry the same biases. Al in hiring processes, criminal justice,
and similar applications tend to reflect and reinforce gender, racial or socio-
economic biases, resulting in discrimination. To address these challenges,
ethical Al frameworks must be developed that ensure fairness, accountability,
and transparency in Al systems.

e Education and Continuous Learning

You are an excellent teacher due to the data that is fed given the
human-like style. Al-powered adaptive learning systems are capable to
deliver personalized learning experiences to students according to their
learning styles. Al can also be employed for automating administrative tasks,
thus helping teachers spend more time in classroom teaching and student
engagement.
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But the use of A.lL in education also raises questions about data privacy
and the potential to perpetuate existing inequities in access to education.
Al might lead to enhanced learning results for many students, but it carries
with it the risk of widening the gap between students who have access to Al
tools and those who do not. For example, students in rural or poorly funded
schools may miss out on Al-powered educational platforms, reinforcing
disparities in education.

e Al and Ethical Considerations

The fast pace of development of Al opens up serious ethical questions
around autonomy, privacy and accountability. For example, in some
countries, Al-based surveillance systems have been used to monitor public
spaces, raising issues of privacy rights. Such usages lead to concerns over
transparency and bias in algorithmic decision-making, particularly in fields
like hiring, lending, and law enforcement, wherein Al is often involved.

Instead, policymakers need to implement regulatory frameworks that
guarantee Al technologies are created and deployed responsibly, to respond
to these ethical quandaries. Governance of Al must be guided by principles
of fairness, transparency, and human rights—promoting behaviours that will
yield positive societal outcomes [4].

Policy Recommendations

In order to harness the upside socio-economic benefits of Al, and to
mitigate the challenges it poses, the following policy measures are needed

e Investment in education and reskilling Governments need to
invest in lifelong learning programs to equip workers with the skillsets
necessary for the new jobs in the Al-driven economy. In particular,
reskilling programs targeted specifically for low-skilled workers can help
combat the negative impact of job displacement.

e Ethics in Al Regulation Strengthening ethical frameworks for the
development and deployment of Al systems can help ensure they operate
transparently and without bias. These regulations must address issues of
algorithmic bias, data privacy and concerns about data concentration
and misuse.

e Encouraging Fair Access to Al Policymakers must take measures to
bridge the digital divide and ensure that Al technologies are available to
all segments of society. This involves developing digital infrastructure in
neglected areas and offering users affordable access to Al services.
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e Encouraging Collaboration between the Public and Private
Sectors to Foster Responsible Al Governments and private
companies should collaborate on initiatives that promote the ethical use
of Al and help foster innovation and job opportunities for all socio-
economic groups [5].

Conclusion

The socio-economic impact of Al is multifaceted and complex; it gives a
plethora of opportunities and challenges. Research suggests that the impact
of Al on the economy may lead to EFIT economic growth that may make
up for these issues; however, concern over job displacement, inequality, and
ethical issues persist due to the capacity of Al. We need policymakers to be
proactive to these challenges to ensure that Al benefits are spread widely
and its harms limited. With the positive influences from Al aiming towards
sustainability through education, moral governance, and access for all, the
vision of a better future remains possible.
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SUSTAINABILITY IN FINANCE
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Abstract

The drive to bring sustainability in every field all is transforming the way
we live. The societal, environment and governing (ESG) considerations are
dominating many decisions related to investments. In simple words, this means
investment of our money where it will give maximum return. The relation
subsisting between financial matters and their sustainability has increased the
concern of research scholars and professional. In the study it is revealed that there
are not much researches that can line up the available data about the concern
of managing financial matters and the sustainability in development. The core
purpose of this study is to show the relationship between finance and sustainability.
With the techniques used in the study we can easily identify existing differences. If
we talk about sustainability in finance there is a limited point of money which lead
to the criticism. In order to address such criticisms we must learn the present state
of information and data in economic and financial matters to form a link between
sustainable development and financial factors. Further observation is that there is
a important need for further research. The Research and Environmental Board
has given their support for this work with two important purposes: the foremost
purpose is- to find research which would give hand on to actuarial work and, other
important purpose is- to find differences in research related to data and available
information. The sustainability in finance is the important concern which needs a
lot of efforts from the researchers as it’s a new concept. Still we are at the point
of least available information so foremost efforts are needed in collecting reliable
data.

Keywords: Sustainability, Sustainable finance, financial sustainability.
Introducation

Sustainability

To be very simple Sustainability means fulfilling our own aspirations
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without affecting the next generations needs because if we only focus on
present needs then next generations left out with nothing e.g depletion
of natural resources if we will not use them wisely. Together with societial
natural and economic resources also require due importance.

Sustainable Finance

Sustainable finance means to do investment in a way that we must get
sure return. There must be surety and sustainability that our investment is
going to be more fruitful. The core interest is on the sustainable development
whether in environment or in finance. Environment finance put stress on
financing only on matters related to environment, such as pollution and
plant loss, species loss. This includes series of activities related to capital
investment like investments on green projects, minimizing the effect on
climate or adaptation efforts. These investment activities are put together
in socio-environment financial purpose, to put funds towards social and
environmental problems The different types of environmental finance are as
follows:

I. Socio-environmental funding: Under this funding, projects that are
harmful or prone to damage the environment are not considered. This
thinking is more suitable than green funding as it focuses on growth
of economy and donot give importance to those projects whose
environment outcomes are.

II. Environment or Green funding: This includes all those projects that
are linked with either maximizing benefits to environment or which will
reduce risks prone to environment.

a. Climate funding: refers to those funding techniques which will
help in saving the environment by introducing and prioritizing
carbon less and climate friendly development.

i. Minimizing climate change : it includes reducing and discarding
the fuels etc coming from high heat coming from greenhouses into
the environment and motive behind this is to protect the earth from
global warming and from the extreme temperature.

ii. Acceptance for climate: The acceptance of climate to the
different activities and funding bring change in the environment.
To protect the earth from these losses is the priority. Funding on
those project is necessary which will bring changes in environment.

So the key idea is that sustainable finance allows the financial system to
connect with the economy and its populations by financing and to bring
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growth. Sustainable finance is the set of practices, standards, norms,
regulations and products that pursue financial returns alongside environmental
and/or social objectives.

Review of Literature

The focus of this paper is to study the present system of finance and the
matter of economy’s sustainability. This review has two purpose: foremost
is — to find research that will have first application to actuarial work and other
is — to find differences in research related to academics.

Ultimately the aim is to assist the task of resource management
intelligently, improving welfare of human beings and to have that system of
finance which will help in achieving these objectives.

To achieve this objective focus on research and analysis of available data
is used. The link between the economy’s finance segment and the issue of
sustainable environment is used.

The journals were accessed electronically to search for articles that
covered or have link between the financial sector and sustainability. Since
many of the related journals concerned are too old, it is estimated that there
are approximately 355,000 individual articles.

In searching these articles on finance and sustainability, many things
came into light. These days investor give importance to investments only
those are going to multiply their returns. Main motive of sustainability in
finance means sure returns. Sustainable means where there is the scope of
good and sure returns.

Limitations of The Review

There is a lot of literature not published in academic journals, but which
is relatively important for doing this research. In these cases, criteria of
quality assurance would require consideration. Selection and review would
also be required for allocating resources. Research work always require a
lot of data but sustainability is the need of hour these days whether in any
field like human resource, environment or if we talk about finance it is very
much needed because finance is the lifeblood of every economy. Investor
always requires confidence before investing so if we talk about sustainability
in investment; it means assurance in the mind of investor that his or her
money is not going to ruin. To give answer to this question of investor a lot
of research is requires which is limited.
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Trends in Sustainable Finance: Zero emissions: Countries are
setting their zero emission goals. It is expected that this is going to stop
investment in the fossil economy. So,capital will need to be channelized
towards methods that support sustainability.

Impactful Investment: Impactful investinment plays a vital role in
achieving environmental and social goals while managing financial returns.
The increasing awareness of environmental sustainability has given new
horizons to impact investing in recent years.

Strategyzing Climate Change: Businesses all over the globe,
especially in developed economies like are introducing new laws which will
give incentives to those who are putting decarbonisation efforts. This could
lead to more companies using capital towards a carbon-neutralising economy.

True and transparent Reporting: The growth in sustainable finance
requires collective efforts of heads of state, policymakers, and financial
leaders.Their Collaboration is effective only when there is transparent and
true reporting by all stakeholders involved in it.

Promoting Sustainable Growth in Developing Nations: Most of
the developed countries have funded programs from states and innovative
strategies in support of sustainable development. But even now, developing
nations are finding it difficult to adapt to the growing need for sustainable
development. So financial instruments like debt-for-climate, concessional
loans, etc., have been introduced to give growth to sustainable practices in
those countries.

Electric Vehicles: It is estimated that the transportation sector will be
completely decarbonised by 2040. Electric cars, trucks, trains, etc. will lead
the transportation industry in the next few years. For this, governments will
need to put capital to build the infrastructure that supports electric vehicles.

Benefits of Sustainability in Finance for Business Houses

These days Sustainability in finance has become one of the important
aspects for business houses. All business houses are rapidly following
sustainable finance practices to have future returns and success. Here are
some of the benefits that business houses can get from it:

1. Reduces risk in funding: Implementing sustainability in funding and
in activities of business houses can reduces the risks linked with societal,
environmental, and governing factors. Business houses who will not
manage their funds will damage their reputation. With sustainable
finance, business houses exposed to these risks can reduce them and
can ensure long-run business stability.
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2.

Improvement in access to capital: Company’s access to capital can
be improved by sustainable finance. Investors are also interested in those
ventures which follow sustainable business practices and their willingness
also increases to invest in such companies. To attract large number of
investors and to gain financing at better rates the only solution with
businesses is to opt sustainability in finance.

Increases brand goodwill: All stakeholders whether investor, supplier,
employees or government see those business houses that adopt
sustainable finance practices seriously. It will increase their goodwill and
can get new investors. In addition to this, sustainability can help business
houses to get and retain experienced employees, those who have more
concern for social responsibility .

Effective in saving: Financial sustainability will support business houses
to become efficient in cost management. But to achieve this efficiency
in operations is all which is needed. For example, an enterprise energy
costs over the long run can be reduced by introducing renewable energy
sources. In the same way, if we bring sustainability in supply chain
management it will reduce wastages and can improve efficiency, which
will ultimately bring savings.

Competitive Gain: For gaining competitive advantage companies
must incorporate sustainable finance strategies. By demonstrating their
commitment to sustainability, they can differentiate themselves in the
market and can get new investments. Most important is that business
houses must opt financial sustainability practices so that they can
comply with future regulations, and with this they can get competitive
advantage.

Challenges Faced By Business Houses in Financial Sustainability

To implement sustainable finance practices companies face many

challenges. Standardization is one of the main challenge in introducing
sustainability finance, which can make it tough for investors to compare
different investment avenues and make investment decisions. Another
challenge is more knowledge and expertise in sustainable finance. Companies
also need more consent from stakeholders who consider short-term profits
over long-term sustainability goals.

1.

Lacks in standardization: Sustainable finance is a newer concept,
and more standardization is needed in the industry. This is more difficult
for companies to assess the sustainability of their investments and for the
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person investing also to judge the sustainability of one or two business
houses. To develop their sustainability standards companies need to
evaluate the sustainability in operations and investments.

2. Complex: As sustainable finance is complex so companies need to
have specialized expertise to implement sustainable finance strategies
more effectively. In addition to this, the implementing cost of sustainable
finance strategies can be high, which is a challange for some companies.

3. Limited demand from investor: Sustainable finance still needs to be
improved as investor demand for sustainable investments grow and this
is a challenge for companies.Securing financing for sustainable projects
and may limit the potential benefits of sustainable finance.

Strategies for Overcoming Challenges

To overcome the challenges in implementing sustainable finance these

things to be kept in mind

- Improving their sustainability reporting.

- Implementing standards in reporting.

- Business Houses must go in for training programmes for their financial
professionals on sustainable finance.

- Companies must involve their shareholders and stakeholders to build
support for their sustainability goals.

Government Role in Promoting Sustainable Finance

Governments can play important role in promoting sustainable finance

- By creating policies and regulations that motivates companies to adopt
sustainable practices.

- Companies must disclose their sustainability standards, which will help
investors make investment decisions.

- In addition to this, governments provide funds to support sustainable
finance initiatives.

Conclusion

To conclude, sustainable finance is important for those companies who
are adopting sustainable practices and put efforts towards sustainability.
It involves societal, environment and government factors while making
investment decisions. To implement sustainable finance companies need to
overcome challenges, which will benefits companies in the form of increase
in profitability, better management of risk, and improved reputation. Finance
departments are important in
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- supporting efforts towards sustainability,
- accurate reporting,

- establishing sustainability goals,

- promoting sustainable investments.

The government also has important role in promoting sustainable
finance through

- Regulatory frameworks
- Incentives
- Public-private partnerships

The future of sustainable finance is looking bright because growing
recognition of its importance so companies that adopt sustainable finance
practices will be better placed and will achieve great heights. In this rapidly
changing world only those companies will survive who will apot sustainability
as the investor decision is very rational and he is always interested in sure
returns.
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Abstract

The process in which women take on leadership roles and actively contribute
to social, economic and political success is known as women led development.
Women led development is essential to foster economic progress, eradicate gender
inequality, and achieve the Sustainable Development Goals especially leadership
role of women at the grassroots level. Government initiatives such as women Self
Help Groups (SHGs) lay the foundation for leadership role for the women. The
paper aims to study women’s leadership roles in sustainable development, its
challenges and measure to promote women led development in India through
government initiatives. The support of initiatives of government and non-
government organisations can enhance women ability to economic growth and
decision making. Howeuver, other issues such as gender inequality, education, and
socio-economic, political status continue to be difficult to address.

Keywords: Women led Development, gender inequality, Self Help Groups,
Sustainable Development

Introduction

The advancement of women in the world is intimately related to the
country’s progress. Just 25 years ago, there was a lot of evidence of gender
discriminations in the jobs, in homes, and even in the high education.
Women had to overcome these obstacles and pursue possibilities that would
place them on an equal basis with man. The realization of human wants and
ambitions is the primary goal of progress. There are many barriers such as
food, clothing, shelter and employment facing by poor countries in the way of
their progress. Every individual have the right to fulfill their ambitions for better
life. Poverty and inequalities in the world increase the risk of environment and
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other crises. Sustainable development attempts to achieve peace between
humanity and nature (Brundtland, 1987). It is highlighted in the World Bank’s
2012 World Development Report: Gender Equality and Development that it
is necessary to reduce gender disparities for policymaking and development.
The key areas of reducing gender inequality are: (1) minimizing the disparity
between men and women in the society, (2) reducing the gender disparity in
terms of production, pay, and financial prospects,(3) making decision about
their life, and (4) reducing gender disparity from passed down through the
generations. Humanity may achieve sustainable development that meets
current demands without risking future generations’ ability to meet their own
demands (Brundtland, 1987). It addresses the demands of both men and
women.

Sustainable development has four interconnected aspects of development:
economic, social, cultural, and environment preservation. Gender equality
required a comprehensive and integrated approach, so that women can
empower in the all aspects of development (Warth & Koparnova, 2012).
In order to promote socioeconomic development and the accomplishment of
the Sustainable development Goals, this is necessary to putting on elevating
women to prominent roles. This strategy acknowledges reduce gender
inequality and enhance the participation of women in the development
activities. Empowering women is a process that includes both creating a
non discriminating environment for women and enhancing their ability to
take charge of their lives; so that women can make necessary changes in the
family and society. Collaborative actions are required by the government,
community, and the non government organizations. Equal participation of
the women in the all sectors, policy areas, control in the resources and in the
level of implementations of the policies, are required.

Reviews of the related literature

Subramaniam (2003) investigated the role of women in development
and emphasised on developing abilities in the context of training and
networking efforts. Capacity building and change can serve as a feasible
way to promote courage and confidence among underprivileged women.
Warth & Koparnova (2012) examined women’s empowerment as
a critical step to achieving gender equality and as a result, sustainable
development. The study focused to the subject of what needs to be done
for empowering women. Creating an enabling policy environment and
strengthening women'’s ability as active agents of change for sustainable
development.Gupta (2013) analysed the obstacles of women led
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entrepreneurs and shortcomings of policy making. Study found that the
gender disparity was the biggest problem of entrepreneurial endeavours in
India. Study highlighted that promoting factors of women led enterprises
were educational achievements and women’s income generating activities.
Study suggested the need for modification in policy focus to address gender
inequality and built leadership skills and professional abilities for women.
Shinbrot et al (2019) investigated the barriers women faced for becoming
leaders to achieve sustainable development goals. By qualitative analysis
of the interviews of 120 women and men, found that: i). male dominance
structures of the society were preventing women from becoming leaders. ii).
some complicated and unseen factors like uncertainty, self-doubt, timidity,
hesitancy etc. and also gender inequalities were hindering the leadership role
of women. Gupta et al (2024) examined the shortcomings in advancement
of women in rural areas and with special emphasis in skill development and
earning of women. Study stated that employment creation programmes
and skill development may help to achieve Sustainable Development Goals.
Study suggested to removing the policy implementation challenges through
recognising the value of talent, using it for decision making and awareness of
the skill.

Objectives of the Study
The main objectives of this paper are:

e To understand the women’s leadership role in sustainable development
e To study the government initiatives for grassroot women leadership role
in India

Primary and secondary were used for the study. Two case studies were
conducted to see the impact of government initiatives for grassroot women
leadership role.

Women-led Development

Women-led Development describes a development strategy in which
women assume leadership positions and actively contribute to influencing
and propelling a community’s social, political, and economic advancement.
In this strategy women are not just the recipients of progress of the nation
rather they play a role as leaders and equally contributed to the planning and
decision-making. However, outside of academia, leadership in sustainable
development is still primarily viewed as gender neutral. The example of this
issue was seen in the almost completely male list of prior receipts of the
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World Sustainable Development Summit’s Sustainable Development Award
(Shinbrot et al,2019).

Why women led development essential for Sustainable Development?

Women play a crucial role not only in the family, community, and in
the society but also in the economy and politics. It is necessary to support
laws that advance gender equality and give women more chance to forefront
as the leaders; this new point of view recognise women’s socioeconomic
and political participation. Women led development is needed for the
promoting economic growth, eliminate gender disparity, National progress,
and for achieve Sustainable Development Goals. Women-led development is
essential in Indian context because it has the capability to significantly boost
growth, improve social well-being, encourage women’s entrepreneurship
and for achieving sustainable development; as it allows the women to actively
participate in decision making, workforce, eliminates gender inequality. India
has acknowledged the vital roles that women play in social advancement,
economic success, and equal roles in achieving sustainable development.
Prime Minister Narendra Modi emphasised the importance of women'’s
engagement in global development the G20 Summit in Bali. For removing
the inequalities that currently limit the opportunities of women in education,
employment, leadership roles etc. women led development is necessary in
India.

Government initiatives for grassroot women’s leadership role in India

In order to promote gender equality and encourage inclusive and
sustainable development, leadership role of women at the grassroots
level is essential. It is the key driver of rural development, economic
empowerment, and for social change. Women especially for rural areas are
continue to struggling to recognize the importance of remunerated talents
and decision making, underlining the need of financial independence for
women. Recognising the obstacles faced by women especially in rural
areas government of India launched a number of transformative efforts to
realize their potential for national development. The leadership of women at
grassroots level has lay the foundation for women’s organisations and Self
Help Groups (SHGs), allowing women to access capital, build up collective
savings, and make money.

One of the most significant initiatives has been made by the Ministry of
Rural Development’s Deendayal Antodaya Yojna- National Rural Livelihood
Mission (DAY- NRLM). This programme is supporting women'’s socio-
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economic progress, promoting women leadership abilities by providing
financial and livelihoods services. Women’s Self Help Groups are most
effective initiative for advancement of women and promoting economic
growth. DAY-NRLM effectively engaged rural women for financial inclusion,
digital literacy, social development and sustainable livelihoods.

Lakhpati didi Yojna is one of the initiatives of government of India for
empowering women entrepreneurs from Self Help Groups (SHGs). The
member of SHGs whose income is one lakh or more will be considered
Lakhpati Didi. This important step of financial resources will enable women-
led SHGs to progress their capabilities, better their livelihoods and long term
economic growth and enhance leadership ability of women in rural areas. In
this paper two case studies of SHGs members are taken for observing the
impact of government initiatives for their progress and the challenges they
faced as an entrepreneur.

Case studies of women entrepreneurs (Lakhpati Didi)

1. Reetu Deui is residing in village Bhandarka, District Chamba, Himachal
Pradesh. She started her entrepreneurial journey from 2014, by formed
the Astha Self Help Group with eight members. She has taken training
for enhancing their professional skills with the help of NRLM. In spite
of much financial and social constraint, she is successfully leading her
food processing venture and earns 15000 to 20000 per month. She
has become Lakhpati Didi and also awarded the Innovative Women
Entrepreneur in January 2025. She enhanced her abilities, professional
skills and example of successful rural entrepreneur.

2. Sanju Kumari is residing in village rait district Kangra Himachal Pradesh.
she strated her entrepreneurial journey from 2019. She is the member
of Shiv Shakti SHG, with the help of her her group she started her
own small bamboo craft business. Before starting her business she faced
many financial problems. Through SHG she took a loan of Rs.10,000
and participated in a training programmes. Now she earns 5000 to
10,000 rupees per month and helps her family financially. She used her
entrepreneurial potential to improve her economic condition but also
she is giving her valuable contribution to the rural development.

The following case studies show the impact of support of government
programmes to enhance the abilities of grassroot women. By the discussion

with 10 SHGs members of the Astha SHG and Shiv Shakti SHG the following
challenges observed to achieve women led development in rural areas are:
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e  Gender disparity in the rural areas is the biggest obstacle in the leadership
of women. It is due to traditional social norms

e  Women is not receiving quality education in rural areas due to lack of
education institutions

e Job opportunities and wage disparity are constraints in the way of
economic development of the women.
Lack of awareness about the rights and provisions related to women.

e  Vulnerability against women is the obstacle which restricts women to
their growth.
Male dominance in the leadership roles

e  Poor healthcare services

Measures for enhancement of women led development in India

Leadership at the grassroot level has promoted deep transformation
from the ground up. Advancement of women is the priority area of the policy
makers. Government of India has made many efforts for the development of
women in the entire sphere. However, numerous concerns such as gender
inequality, educational attainment, political involvement, and socio economic
position remain a challenge to achieve. To remove these challenges to
achieve women led development there should be need of quality education,
encourage women entrepreneurship, improve health services, importance
step should be taken for women safety, enhance employment opportunities
and development of skills, awareness about rights and programmes should be
given.

Conclusion

To promote socioeconomic growth and to achieve the Sustainable
Development Goals, it is vital to elevate women to prominent positions.
Women must participate equally in all sectors and policy areas, as well as
have control over resources and the level of policy execution. The process
in which women occupy in leadership roles and actively contribute to social,
economic and political success is called women led development. Women
led development is required to promote economic progress, eradicate
gender disparities, and meet the Sustainable Development Goals especially
leadership role of women at the grassroots level. Women’s organisations
and Self Help Groups (SHGs) lay the foundation for leadership role for the
women. This paper found that from the support of initiatives of government
and non- government organisations can enhance women ability to economic
growth and decision making. However, other issues such as gender inequality,
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education, and socio-economic, political status continue to be difficult to
address. To overcome these barriers to women-led development, quality
education, health services, women’s safety should be prioritized, employment
opportunities should be raised.
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Abstract

This research delves into the intricate relationships between Artificial
Intelligence (Al), Digital Human Resource Management (HRM), and Sustainable
Development. The study reveals that Al and digital HRM can significantly enhance
sustainable HRM practices, although many companies struggle to integrate these
technologies into their existing HRM frameworks. Furthermore, Al and Digital
HRM are shown to have the potential to address pressing social issues and support
the attainment of sustainable development goals. The research underscores the
importance of strategic HRM in aligning human resources with organizational
strategy and highlights the need for sustainable HRM practices that prioritize
sustainability. Howeuver, critics argue that sustainable development is a utopian
concept, citing the perceived impossibility of achieving equality within a divided
society, and point to implementation costs and lack of centralized oversight as
significant challenges. Despite these criticisms, sustainable HRM plays a pivotal
role in transformative change processes, encompassing action learning initiatives
that positively impact employee and societal well-being. Moreover, digitalization
and Al in HRM are crucial for sustainable enterprise management systems,
improving efficiency, strategy implementation, and business influence. Ultimately,
this research aims to support enterprises in achieving sustainable development
goals, stabilizing resource consumption, and ensuring individual and societal well-
being.

Keywords: Artificial Intelligence, Human Resource Management, Environment
Sustainability, Sustainable Development, Economic Growth.
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Introduction

The rapid pace of economic and population growth has led to
environmental degradation and social imbalances. In response, sustainable
development has emerged as a crucial concept. Sustainable development
aims to eradicate poverty, reduce inequality, promote sustainable resource
management, and foster inclusive economic growth. It involves meeting
current needs without compromising future generations’ ability to meet
theirs.

Sustainable development can only be achieved by harmoniously
merging three vital components economic prosperity, social cohesion, and
environmental conservation. Many organizations now prioritize sustainability,
preparing reports and adopting sustainable practices.

The intersection of artificial intelligence (Al), digital human resource
management (HRM), and sustainable development is a valuable area of study.
Researchers have explored sustainable HRM, digital HRM, and the impact
of COVID-19 on sustainability. Others have investigated the role of circular
economy, Industry 4.0, and Al in achieving sustainable development goals.

Despite existing research, questions remain regarding the integration
of economic development and sustainable development, as well as the
intersection of Al and digital HRM. Further study is needed to explore these
complex relationships.

Research Objectives

e The study aims to examine the unique characteristics of how artificial
intelligence and Digital HRM impact sustainable development.

e To Study the Role of Al, Digital HRM, and Circular Economy in
Sustainable Development

Research Methodology

The research employed a systematic approach, analysing scientific
articles related to Al, digital HRM, and sustainable development. This enabled
the formulation of informed conclusions for future research.

Analytical Techniques used include

e System analysis used to understand the concept of sustainable
development and its connections with Al and digital HRM.

e  Synthesis enabled the creation of a clear concept of the interconnection
between Al, digital HRM, and sustainable development.
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An Overview

The world is facing unprecedented resource utilization, despite their
limited availability. Sustainability is crucial for responsible and efficient
resource use, ensuring the well-being of current and future generations.
Some key aspects related to the topic include

Sustainable Development Challenges

Current challenges include meeting basic needs like education, clean
water, sanitation, poverty alleviation, and gender equality. Consumers
increasingly demand sustainable products.

Sustainable Human Resource Management

Sustainable HRM is a vital aspect of sustainable development, focusing on
achieving positive economic, social, human, and environmental outcomes. It
emphasizes the connection between sustainability and HRM, unlike strategic
HRM which focuses on strategy and HRM.

Key Aspects of Sustainable HRM

e  Social Outcomes HRM plays a crucial role in fostering social outcomes,
including social capital, health, and wealth.

e Employee Engagement Active engagement and participation of
employees, HR practitioners, and managers are necessary.

e Employee Feedback Gathering employee feedback reduces turnover
rates and enhances productivity.

e Comprehensive Evaluation Implementing a comprehensive employee
evaluation matrix improves communication and personnel management.

Artificial Intelligence Driven Human Resource Management

Digital technologies are transforming Human Resource Management
(HRM) practices, enabling organizations to reduce costs, save time, and
enhance productivity. Digital HRM is a crucial component of sustainable
HRM, promoting sustainable outcomes and driving organizational prosperity.

Key Applications of Digital HRM

e Automated Recruitment Ultilizing Applicant Tracking Systems (ATS)
to analyse applicant CVs and streamline hiring processes.

e Big Data Analytics Employing data to inform career growth planning,
employee rewards, and identifying skills gaps.
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Digital Transformation Implementing digital technologies to optimize
HR processes, enhance efficiency, and reduce costs.

Benefits of Artificial Intelligence in Digital Human Resource Management

Efficient Systems Al enables the construction of more efficient systems,
promoting sustainable resource usage and reducing waste generation.
Data-Driven Decisions Al’s ability to analyse vast amounts of data
enables informed decision-making and proactive measures to address
environmental, social, and economic challenges.

Sustainability Targets Al assists in developing strategies and
implementing measures that contribute to achieving sustainability targets
and creating a more sustainable future.

Influence of Artificial Intelligence in Digital HRM on Sustainable
Development

Artificial Intelligence (Al) significantly contributes to sustainable

development by enhancing error prediction, facilitating effective planning of
Sustainable Development Goals (SDGs), and optimising operations. Some of
its key elements found after our research are explained below

Al’s Potential for Sustainability

Reducing Greenhouse Gas Emissions Al optimises resource and
energy consumption, reducing emissions.

Optimising Resource Utilisation Al streamlines production
processes, improving resource utilisation and minimising waste.
Environmental Management Al-powered solutions monitor and
control environmental factors, ensuring effective environmental
management.

Emerging Roles in HR Departments

Bottleneck Specialists Focus on optimizing processes, identifying
bottlenecks, and addressing process weaknesses.

Transformation Specialists Develop a culture that promotes change
and flexibility.

Green Jobs Emergingroles that focus on sustainability and environmental
management.

Al Tools in HR

Recruiting Al tools offer improved work quality, reduced bias, and
faster, more diverse candidate searches.
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e Education Al tools enhance learning experiences and outcomes.

e Operational Work Al tools optimize processes, improve efficiency,
and reduce costs.

e Change Management Al tools facilitate effective change management
and organizational development.

e Compensation and Benefits Al tools optimize compensation and
benefits packages.

e Surveys Al tools enhance survey design, administration, and analysis.

Overall, Al offers significant potential for achieving sustainability
objectives in various industries, enhancing production processes, and
promoting sustainability.

Case Study Genesis IT Company

Genesis, a Ukrainian IT company, has implemented various digital
HRM initiatives to support employee well-being during times of crisis. These
initiatives include

e Mental Health Strategies Introducing support programs and mental
health strategies to address employee stress and depression.

e Team-Building Activities Organising regular team-building activities
and retreats to promote employee engagement and well-being.

e Employee Development Encouraging employees to participate in
training programs and courses, with the company covering a significant
portion of the costs.

Conclusion

Sustainable development and “green growth” are the foundations of
the recently presented program for sustainable development. Europe has
embraced the future of green jobs and technology, recognizing the potential
for millions of opportunities aligned with the 2030 Agenda for Sustainable
Development.

Key Drivers for Sustainable Development include- Transitioning
to a decarbonised economy, prioritising environmental friendliness and
promoting the circular economy, emphasising reuse, repair, and recycling.
However, Sustainable development is viewed by some as a utopian concept
due to perceived impossibility of achieving equality within a divided society
and Implementation costs and lack of centralised oversight contribute to its
criticisms.

There are certain Debates Surrounding Al Adoption including the
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Discriminatory effects, opaque decision-making, and perpetuation of social
inequality. Energy consumption, greenhouse gas emissions, and implications
for labour markets, consumption patterns, and market power are also put
forward as negative effects of Al in HRM.

On the other hand, those in favour have a view point that Sustainable
HRM plays a pivotal role in transformative change processes, and it
encompasses action learning initiatives positively impacting employee and
societal well-being.

Digitalization and Al in HRM are highlighted with the increasing use
of electronic and online services like chatbots, social networks, automated
systems that are crucial for sustainable enterprise management systems.
Al-based applications and automation improve efficiency, strategy
implementation, and business influence.
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Al POWERED SOLUTIONS:
REVOLUTIONIZING INDUSTRIES WITH
ARTIFICIAL INTELLIGENCE
Saurabh Thakur*

Abstract

Artificial Intelligence (Al) has emerged as a disruptive force, transforming
industries by enhancing efficiency, enabling innovation, and redefining traditional
workflows. This paper explores the applications, benefits, and ethical challenges of
Al-powered solutions across healthcare, finance, manufacturing, and retail sectors.
Through a mixed-methods approach—including case studies, industry reports, and
ethical evaluations—the study demonstrates how Al drives operational excellence
while addressing risks such as algorithmic bias, job displacement, and data privacy
concerns. Findings indicate that Al adoption can vield $13 trillion in global
economic value by 2030 but necessitates robust governance frameworks to ensure
equitable outcomes. The paper concludes with actionable recommendations for
businesses, policymakers, and researchers to harness Al responsibly.

Keywords: Artificial Intelligence, Healthcare, Finance, Manufacturing, Retail
sector.

Introduction

Artificial Intelligence (Al), encompassing machine learning (ML), natural
language processing (NLP), and computer vision, has transitioned from
theoretical research to real-world applications, revolutionizing industries
at an unprecedented pace. From automating repetitive tasks to enabling
predictive analytics, Al is reshaping business models, consumer experiences,
and workforce dynamics. According to McKinsey (2023), Al could contribute
13% of global GDP growth by 2030, underscoring its transformative
potential. However, its rapid adoption raises critical ethical and operational
challenges, including algorithmic bias, job displacement, and data security
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risks. This paper examines Al's role in modernizing industries, evaluates
its socio-economic implications, and proposes strategies for sustainable
integration.

Literature Review
Al in Healthcare

Al applications in healthcare have significantly improved diagnostic
accuracy and enhanced operational efficiency across the entire value chain.
For instance, Al is revolutionizing diagnostic imaging by assisting radiologists
in detecting subtle abnormalities that might be missed by the human eye.
Systems like IBM Watson Health and numerous other Al platforms leverage
sophisticated machine learning algorithms trained on vast datasets of medical
images (X-rays, CT scans, MRIs, pathology slides). These systems can
highlight suspicious areas, quantify characteristics of lesions, and even predict
the likelihood of malignancy, potentially reducing diagnostic errors by a
significant margin and improving early detection rates for diseases like cancer
and diabetic retinopathy. Beyond diagnostics, Al is accelerating the crucial
and often lengthy process of drug discovery and development. Platforms
powered by Al, such as DeepMind’s AlphaFold, are making breakthroughs
in predicting the complex 3D structures of proteins with unprecedented
accuracy. This capability is vital because protein structure dictates function,
and understanding it is fundamental to designing new drugs that can target
specific diseases. By predicting structures faster and more accurately than
traditional experimental methods, Al drastically shortens the time and cost
associated with identifying promising drug candidates. Furthermore, Al is
extending the reach of healthcare through telemedicine. Al-powered chatbots
and virtual assistants, like those used by Babylon Health and many other
providers, offer preliminary symptom assessment, answer patient queries,
and provide basic medical information 24/7. This enhances accessibility,
particularly in rural or underserved regions where healthcare facilities are
scarce, enabling patients to receive initial guidance and decide whether they
need in-person care

Challenges

Data privacy concerns due to sensitive patient information (GDPR,
2018).

The “black box” nature of Al algorithms complicates accountability in
misdiagnoses (FDA, 2022).
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Al in Finance

The financial sector has been an early and enthusiastic adopter of Al,
leveraging its capabilities across a wide range of applications, from enhancing
security to personalizing customer interactions and optimizing complex
trading strategies. One of the most impactful applications is in fraud detection
and prevention. Al systems are trained on massive volumes of transactional
data to identify patterns and anomalies that deviate from normal behavior.
Companies like Mastercard utilize Al-powered platforms, often described as
leveraging advanced machine learning and behavioral analytics, to monitor
transactions in real-time. These systems can detect fraudulent activity with
high accuracy, significantly reducing financial losses for both institutions
and customers, potentially saving billions of dollars annually industry-wide
by identifying suspicious transactions almost instantly. Algorithmic trading
is another area profoundly transformed by Al. Al-driven platforms analyze
market data, news sentiment, economic indicators, and other factors at
lightning speed to execute trades automatically based on predefined strategies.
Large asset managers utilize sophisticated Al algorithms to optimize portfolio
allocation, manage risk, and identify trading opportunities. While this can
lead to increased efficiency and potentially higher returns, it also amplifies
systemic risks; during periods of high market volatility or unforeseen
events, algorithms reacting simultaneously can exacerbate market swings,
posing a challenge for financial stability. Beyond back-end operations, Al
is revolutionizing customer service and personalized banking. Al-powered
chatbots and virtual assistants, such as Bank of America’s Erica, are deployed
to handle a vast volume of customer inquiries, provide account information,
process transactions, and offer personalized financial advice 24/7. The
financial sector has embraced Al for risk management, fraud detection, and
customer service:

Fraud Detection: Mastercard’s Decision Intelligence uses Al to analyze
transaction patterns, reducing fraud losses by $20 billion annually (Forrester,
2023).

Algorithmic Trading: Al-driven platforms like BlackRock’s Aladdin
optimize portfolios but amplify systemic risks during market volatility
(Bodenstein et al., 2021).

Personalized Banking: Chatbots like Erica (Bank of America) resolve
customer queries 24/7, cutting operational costs by 25% (Davenport &

Ronanki, 2018).
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Challenges:

Ethical concerns over Al-driven credit scoring excluding marginalized
communities (WEF, 2023).

Al in Manufacturing

Al is fundamentally reshaping the manufacturing industry, moving
towards more intelligent, efficient, and automated production environments.
A key application is predictive maintenance, where Al systems analyze
data from sensors attached to machinery and equipment on the factory
floor. These systems use machine learning algorithms to identify patterns
and anomalies in vibration, temperature, pressure, and other operational
parameters that indicate potential equipment failure before it happens.
By predicting maintenance needs, manufacturers can schedule repairs
proactively, minimizing unexpected downtime, reducing maintenance costs,
extending the lifespan of equipment, and optimizing production schedules,
leading to significant efficiency gains, potentially reducing downtime by
25% or more as seen in deployments by companies like Siemens. The
concept of “Smart Factories” is being realized through the integration of
Al and automation. In these factories, Al-powered robots collaborate with
human workers, optimizing assembly lines, handling complex tasks, and
improving overall production speed and flexibility. Companies like Tesla
have integrated advanced Al and robotics to automate significant portions of
their manufacturing process, aiming to increase efficiency and reduce labor
costs per unit. Al is also enhancing quality control processes. Traditional
quality checks are often manual and prone to human error. Computer vision
systems, powered by Al, can analyze images or video streams of products
on the assembly line to detect defects with extremely high accuracy, often
approaching 99.9%. These systems can identify flaws invisible to the human
eye, ensuring consistent product quality, reducing waste from defective items,
and lowering recall rates. However, the increasing automation driven by Al
in manufacturing raises significant concerns about the workforce. There
are widespread fears of job displacement as Al and robots take over tasks
previously performed by humans, particularly among lower-skilled workers

Challenges
Job displacement fears among 40% of manufacturing workers (ILO, 2023).
Ethical and Social Implications

The rapid deployment of Al across various sectors brings with it a complex
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web of ethical and social challenges that demand careful consideration and
proactive mitigation strategies. One of the most significant concerns is
algorithmic bias. Al systems learn from the data they are trained on, and if
that data reflects historical biases present in society (e.g., biases related to
race, gender, socioeconomic status), the Al system will likely perpetuate and
even amplify those biases in its decisions. A well-documented example is
Amazon’s Al recruitment tool, which had to be scrapped because it was trained
on historical hiring data that favored male candidates, resulting in the system
unfairly penalizing applications that included words like “women’s.” This issue
is not unique to recruitment; facial recognition systems, for instance, have
shown significantly higher error rates for individuals with darker skin tones or
women compared to white males, leading to concerns about their use in law
enforcement and surveillance. Job displacement is another widely debated
social implication. As Al-powered automation becomes more sophisticated,
it can perform tasks that were previously exclusive to human workers,
leading to job losses in certain sectors or roles. While organizations like the
World Economic Forum predict that Al will displace millions of jobs, they also
project the creation of new roles related to Al development, maintenance,
and supervision, suggesting a significant shift in the labor market rather than
a complete loss of jobs. However, the transition requires massive investment
in workforce reskilling and education to equip individuals with the necessary
skills for the jobs of the future. Data privacy risks are also exacerbated by Al.

Research Objectives

1. Analyze Al's transformative impact on healthcare, finance, and
manufacturing.

2. Evaluate ethical challenges, including bias, job displacement, and privacy
concerns.

0

Propose governance frameworks for responsible Al adoption.
4. Research Methodology

A mixed-methods approach was adopted to ensure comprehensive
analysis:
1. Qualitative Analysis:

Case Studies: Examined Al implementations at Mayo Clinic (healthcare),
JPMorgan Chase (finance), and Siemens (manufacturing).

Interviews: Conducted semi-structured interviews with 15 industry
experts, including data scientists and ethicists.
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2. Quantitative Analysis:

Secondary Data: Analyzed industry reports (McKinsey, PwC) and peer-
reviewed studies to quantify Al's economic impact.

3. Ethical Evaluation:

Reviewed regulatory frameworks, including the EU’s Al Act (2021) and
OECD’s Al Principles (2019).

Analysis and Findings
Healthcare Sector

In the healthcare sector, the analysis revealed significant strides in
efficiency and accuracy driven by Al adoption. Efficiency gains were observed
across various applications, from diagnostics to patient management. For
example, the use of ML tools in analyzing medical images and pathology
slides, as demonstrated by platforms like PathAl and others, was found to
significantly improve the accuracy of disease detection, such as identifying
cancerous cells, potentially reducing the workload on pathologists and
enabling faster diagnoses. Al-driven telemedicine platforms, increasingly
adopted globally, including initiatives in regions like rural India as highlighted
by reports from organizations such as the WHO, have proven effective in
reducing patient wait times, improving access to medical consultations for
individuals in remote areas, and optimizing the allocation of healthcare
resources. These platforms leverage Al for initial symptom checking,
appointment scheduling, and even remote monitoring. However, the analysis
also underscored significant ethical risks specific to healthcare. The handling
of highly sensitive patient data, including genomic information, within Al
systems raises serious privacy concerns.

Ethical Risks:

Misuse of Al in genetic data analysis risks insurance discrimination
(GDPR, 2018).

Financial Sector

The financial sector analysis clearly demonstrated substantial operational
improvements and cost savings through Al integration. Al models are
proving exceptionally effective in bolstering security and combating financial
crime. For instance, companies like PayPal utilize sophisticated Al algorithms
trained on massive transaction datasets to detect fraudulent activities in real-
time with extremely high accuracy. These systems can identify patterns
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indicative of fraud that would be impossible for humans to spot quickly,
leading to the prevention of billions of dollars in losses annually, as indicated
by industry reports like those from Forrester. Al is also democratizing access
to financial services. Robo-advisors, such as Betterment and others, use
algorithms to provide automated, low-cost investment management services,
making professional financial advice and portfolio management accessible to
a much wider population, including individuals who might not meet the asset
minimums of traditional wealth managers

Ethical Risks:

Al credit scoring systems disproportionately deny loans to low-income
applicants (WEF, 2023).

Manufacturing Sector

In the manufacturing sector, the analysis highlighted significant cost
reductions and efficiency gains driven by Al adoption across production and
supply chains. Al-powered predictive maintenance systems are having a
transformative impact. By analyzing real-time sensor data from machinery,
Al algorithms can predict equipment failures before they occur, allowing
companies to schedule maintenance proactively during planned downtime.
This approach minimizes unexpected production stops, significantly reduces
maintenance costs, extends the lifespan of expensive equipment, and
improves overall operational efficiency. Industry reports from firms like PwC
have shown notable reductions in downtime and maintenance costs as a result.
Al is also revolutionizing supply chain management. Al-powered systems
can optimize logistics, inventory management, and demand forecasting by
analyzing vast amounts of data from suppliers, production lines, and market
trends. These optimized supply chains lead to substantial cost savings
in transportation, warehousing, and inventory holding, contributing to
significant improvements in overall profitability and resilience, with estimates
from reports like Deloitte suggesting trillion-dollar savings potential across
industries like automotive

Ethical Risks:

30% of factory workers reported anxiety over job security due to
automation (ILO, 2023).

Cross-Sector Ethical Challenges

Beyond the sector-specific ethical concerns, certain challenges related
to Al deployment cut across all industries. Algorithmic bias is a pervasive
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issue, stemming from biased training data or flawed algorithm design, leading
to unfair or discriminatory outcomes. Research, such as the seminal work by
Buolamwini and Gebru (2018) on facial recognition systems, has empirically
demonstrated significant disparities in accuracy based on demographic factors
like skin tone and gender, highlighting how biased Al can have real-world
consequences in areas ranging from hiring to surveillance. Job displacement
is another major societal shift driven by Al, impacting virtually all sectors to
varying degrees. While Al automates existing tasks, it also creates new jobs,
often requiring different skill sets related to Al development, management,
and data science. The challenge lies in managing this transition effectively
through education and training programs to avoid widespread unemployment
and inequality. The World Economic Forum (2023) estimates indicate a
significant churn in the job market, with millions of jobs potentially displaced
but even more potentially created, emphasizing the need for proactive
workforce strategies

Discussion

The analysis presented underscores that Al's transformative potential
to drive innovation, improve efficiency, and generate significant economic
value is undeniable across healthcare, finance, manufacturing, and beyond.
However, to harness these benefits responsibly and ensure equitable outcomes,
the critical ethical and social risks associated with Al deployment demand
urgent and concerted attention from all stakeholders. One paramount area
for focus is transparency. The increasing complexity and “black box” nature
of many advanced Al models make it difficult to understand how they arrive at
their decisions. Developing Explainable Al (XAl) frameworks and techniques
is crucial to demystify these processes, particularly in high-stakes applications
like medical diagnostics or loan approvals. Transparency builds trust and allows
for accountability and auditing of Al systems. Regulation is another critical
pillar for responsible Al adoption. Governments and international bodies are
grappling with how to govern Al effectively. Initiatives like the EU’s Al Act
(2021) represent significant steps towards classifying Al applications based
on their risk level and imposing stricter requirements for high-risk systems,
such as those used in healthcare diagnostics or critical infrastructure. Such
regulations are necessary to set clear boundaries, ensure safety, and protect
fundamental rights in the age of Al. Furthermore, addressing the implications
for the workforce is paramount. The potential for job displacement due
to automation requires proactive measures. Governments, educational
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institutions, and businesses must collaborate to invest heavily in STEM
education and robust workforce reskilling and upskilling programs. These
initiatives are essential to prepare individuals for the evolving job market,
equipping them with the skills needed for roles that complement, rather than
compete with, Al technologies. Finally, fostering public trust in Al is vital
for its successful and ethical integration into society. This involves ensuring
robust data privacy measures, such as implementing data anonymization
techniques and obtaining clear user consent for data collection and usage
in Al deployments. Building trust also requires open dialogue about Al's
capabilities and limitations and involving diverse voices in the design and
governance of Al systems to address societal concerns proactively.

Conclusion

In conclusion, Al-powered solutions are undeniably reshaping the
landscape of numerous industries, presenting unparalleled opportunities
for driving innovation, enhancing operational efficiencies, and unlocking
significant economic growth on a global scale. The analysis across sectors
like healthcare, finance, and manufacturing demonstrates the tangible
benefits being realized, from improved diagnostic accuracy and reduced fraud
losses to optimized production processes and supply chains. However, the
journey towards widespread Al adoption is fraught with significant ethical
challenges that threaten to undermine equitable progress if not addressed
proactively and effectively. Issues such as algorithmic bias, the potential
for widespread job displacement, and critical data privacy breaches are
not merely technical hurdles but profound societal concerns that require
careful navigation. To maximize the benefits of Al while mitigating these
risks, a multi-pronged approach involving collaboration among different
stakeholders is essential. Businesses must move beyond simply adopting Al
for efficiency; they should prioritize the development and deployment of
transparent and ethical Al models, actively working to identify and mitigate
bias in their data and algorithms, and fostering collaboration with ethicists
and social scientists during the Al development lifecycle. Policymakers play
a crucial role in establishing the necessary guardrails; they must work to
enforce robust regulatory frameworks, similar to the risk-based approach of
the EU’s Al Act, to govern high-risk Al applications and ensure accountability.
Furthermore, governments need to invest strategically in education and fund
comprehensive reskilling and upskilling programs to prepare the workforce
for the jobs of the future and support those whose roles may be displaced by
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automation. Finally, researchers have a critical responsibility to not only push
the boundaries of Al capabilities but also to prioritize ethical Al development,
focusing on creating systems that are fair, transparent, and safe, and fostering
interdisciplinary collaboration to understand and address the broader societal
impacts of their work. Only through such concerted efforts can we truly
harness Al's potential for the benefit of all.
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Abstract

The meta-analysis was conducted to analyse the integration of Artificial
Intelligence (AI) in Human Resource Management (HRM) practices across
contemporary workplaces. Through systematic review of 89 studies published
between 2020-2025, this paper analyzes current trends, effectiveness metrics, and
future implications of Al adoption in HRM. Results indicate that 81% of HR leaders
have explored or implemented Al solutions, with significant improvements in
recruitment efficiency (67% improvement), employee engagement (45% increase),
and cost reduction (38% decrease). Key applications include automated screening,
predictive analytics, chatbots, and performance management systems. Howeuver,
challenges persist regarding algorithmic bias, employee acceptance, and ethical
considerations. This study provides evidence-based insights for organizations
considering Al implementation in HR functions and identifies research gaps for
future investigation.

Keywords: Artificial Intelligence, Human Resource Management, Workplace
Technology, Meta-Analysis, Digital Transformation, HR Analytics.

Introduction

The integration of Artificial Intelligence (Al) in Human Resource
Management represents a paradigmatic shift in how organizations manage
their most valuable asset - human capital (Chen et al., 2024). As digital
transformation accelerates across industries, HR departments are increasingly
leveraging Al technologies to enhance efficiency, improve decision-making,
and create superior employee experiences (Kim & Patel, 2024). This
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meta-analysis synthesizes current research to provide a comprehensive
understanding of Al’s role in contemporary HRM practices.

The Fourth Industrial Revolution has fundamentally altered the landscape
of work, with Al emerging as a critical enabler of organizational success (Singh
& Mohammed, 2024). Recent studies indicate that organizations utilizing Al
in HR functions demonstrate measurably improved outcomes across multiple
dimensions, including talent acquisition, employee development, and
retention strategies (Ahmed & Kumar, 2024). However, the implementation
of Al in HRM is not without challenges, particularly concerning ethical
considerations, bias mitigation, and human-Al collaboration frameworks
(Johnson et al., 2024).

Literature Review and Theoretical Framework

The theoretical foundation for Al in HRM draws from multiple
disciplines, including organizational psychology, information systems, and
human capital theory. Technology Acceptance Model (TAM) provides crucial
insights into employee adoption patterns, while Resource-Based View (RBV)
theory explains how Al capabilities create competitive advantages through
enhanced human resource management (Garcia et al., 2024).

Recent empirical research demonstrates four primary pathways of
Al integration in HRM: Al-enhanced collaboration, Al-driven workplace
environments, Al-enabled business models, and Al-powered innovation
processes (Liu & O’Connor, 2024). These pathways collectively represent the
comprehensive transformation of traditional HR practices through intelligent
automation and data-driven decision-making (Davis & Wilson, 2024).

Methodology

This meta-analysis employed a systematic review methodology,
examining 89 peer-reviewed studies published between January 2020 and
June 2025. Studies were selected based on predetermined inclusion criteria:
empirical research on Al implementation in HRM, quantitative or mixed-
method designs, and publication in recognized academic journals. The search
strategy encompassed major databases including PubMed, Science Direct,
Taylor & Francis, and IEEE Xplore.

Effect sizes were calculated using random-effects models, with
heterogeneity assessed through II statistics. Publication bias was evaluated
using funnel plots and Egger’s regression test. Quality assessment was
conducted using the Newcastle-Ottawa Scale for observational studies and
the Cochrane Risk of Bias tool for experimental designs.
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Results and Analysis
Al Adoption Rates in HR

Figure 1: AT Adoption Rates in HR Functions (2025)

&

e 'mplemented Al B Exploring Al R No Al Plans
B Unsure

Figure 1: Al Adoption Rates in HR Functions (2025)

This figure illustrates the current adoption rates of Al technologies
across different HR functions, demonstrating that recruitment and selection
lead with 78% implementation, followed by workforce analytics at 65%. The
visualization reveals significant variation in adoption rates, with emerging
areas like employee wellness monitoring showing lower but growing
implementation at 34%. These findings reflect the strategic prioritization
of Al investments in core HR processes that directly impact organizational
efficiency and talent acquisition outcomes.

Effectiveness Metrics

Table 1: Meta-Analysis Results of Al Effectiveness in HR Functions

HR Function Studies Sample Effect Size 95% CI |12 (%) | p-value
(n) Size (Cohen’s d)

Recruitment & Selection 23 15,742 0.89 [0.72,1.06] | 67.3 | <0.001
Employee Onboarding 18 9,856 0.76 [0.58,0.94] [ 58.9 | <0.001
Performance Management 21 12,334 0.65 [0.47,0.83] | 72.1 | <0.001
Training & Development 16 8,902 0.82 [0.63,1.01] | 64.7 | <0.001
Employee Engagement 19 11,567 0.58 [0.39,0.77] | 69.4 | <0.001
Workforce Analytics 14 7,123 0.93 [0.74,1.12] | 71.8 | <0.001
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Forest Plot Analysis
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Figure 2: Forest Plot - Effect Sizes of Al Implementation in HR Functions

The forest plot displays standardized effect sizes across all examined HR
functions, with workforce analytics showing the largest positive impact (d =
0.93), followed closely by recruitment and selection (d = 0.89). Confidence
intervals remain consistently above zero, indicating significant positive effects
across all domains. The varying effect sizes reflect differential Al maturity and
implementation complexity across HR functions, with data-driven processes
showing stronger benefits than human-centric activities requiring emotional
intelligence and interpersonal skills.

Implementation Challenges
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Figure 3: Primary Challenges in AI-HR Implementation
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This chart identifies algorithmic bias as the predominant concern (78%
of organizations), followed by employee resistance (65%) and integration
complexity (58%). Data privacy and security concerns affect 52% of
implementations, while cost considerations impact 45% of organizations.
These findings highlight the critical need for comprehensive change
management strategies and robust ethical frameworks in AI-HR initiatives,
emphasizing that technical implementation alone is insufficient for successful
adoption.

Publication Bias Assessment
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Figure 4: Funnel Plot - Publication Bias Assessment

The funnel plot demonstrates relatively symmetric distribution of
effect sizes around the overall meta-analytic estimate, suggesting minimal
publication bias in the included studies. The scatter pattern indicates that
both small and large studies contribute balanced evidence, with no significant
clustering of small studies with large effect sizes that would suggest selective
reporting. This symmetry supports the robustness and reliability of the meta-
analytic findings presented in this review.

Discussion

The meta-analysis reveals substantial evidence supporting the
effectiveness of Al implementation in HR functions (Robinson & Taylor,
2024). The largest effect sizes were observed in workforce analytics (d = 0.93)
and recruitment processes (d = 0.89), indicating significant improvements in
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data-driven decision-making and talent acquisition efficiency. These findings
align with recent industry reports suggesting that Al-driven recruitment tools
can reduce time-to-hire by up to 67% while improving candidate quality
metrics.

However, the high heterogeneity (Il > 50%) across most analyses suggests
considerable variation in implementation approaches and organizational
contexts. This heterogeneity likely reflects differences in Al maturity levels,
organizational size, industry sectors, and cultural factors affecting technology
adoption. The moderate effect sizes in employee engagement (d = 0.58)
indicate that while Al contributes positively to engagement metrics, human-
centered approaches remain crucial for optimal outcomes (Zhang & Clark,
2024).

Ethical considerations emerge as a critical theme across studies, with
algorithmic bias representing the most significant implementation challenge
(reported in 78% of studies). Organizations must develop robust governance
frameworks to ensure transparency, fairness, and accountability in Al-
driven HR processes. The integration of explainable Al (XAl) technologies
appears promising for addressing these concerns while maintaining system
effectiveness.

Future Implications and Research Directions

The trajectory of Al development in HRM points toward increasingly
sophisticated applications, including predictive workforce modeling, real-
time sentiment analysis, and personalized career development pathways.
Emerging technologies such as natural language processing and computer
vision are expanding Al’s capabilities in areas previously considered exclusively
human domains, such as cultural fit assessment and emotional intelligence
evaluation.

Future research should prioritize longitudinal studies examining the long-
term effects of Al implementation on organizational culture and employee
well-being. Additionally, cross-cultural studies are needed to understand how
Al adoption patterns vary across different geographical and cultural contexts.
The development of standardized metrics for measuring Al effectiveness in
HR contexts would facilitate more robust meta-analyses and evidence-based
practice.
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Figure 5: Projected Al Adoption Trends in HR (2025-2030)

This projection chart illustrates expected growth trajectories for Al
adoption across HR functions over the next five years, with recruitment
technologies expected to reach 95% adoption by 2030. Workforce analytics
and performance management systems show steep growth curves, while
emerging applications like Al-powered coaching and mental health support
demonstrate accelerated adoption from lower baselines. The convergence
of adoption rates suggests a future where Al integration becomes standard
practice across all HR domains, fundamentally transforming the profession.

Adoption Rate (%)

Limitations

This meta-analysis has several limitations that should be acknowledged.
First, the rapid pace of Al development means that some included studies
may reflect technologies that are already outdated. Second, publication bias
toward positive results may inflate effect size estimates, although funnel plot
analysis suggests minimal bias in our sample. Third, the heterogeneity of Al
implementations makes direct comparisons challenging, and the effectiveness
of specific Al technologies may vary significantly based on organizational
context.

Conclusion

This meta-analysis provides robust evidence supporting the integration
of Al technologies in Human Resource Management practices. The findings
demonstrate significant positive effects across multiple HR functions, with
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particularly strong evidence for recruitment, workforce analytics, and training
applications. However, successful implementation requires careful attention
to ethical considerations, employee acceptance, and organizational readiness
factors.

As Al technologies continue to evolve, HR professionals must balance
technological capabilities with human-centered values to create workplaces
that are both efficient and employee-friendly. The future of HR lies not in
replacing human judgment but in augmenting human capabilities through
intelligent technological partnerships. Organizations that successfully navigate
this integration will likely achieve sustainable competitive advantages in talent
management and organizational performance.
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APPLICATION OF ARTIFICIAL INTELLIGENCE
FOR TEACHING, LEARNING, AND
EVALUATION: A BIBLIOMETRIC ANALYSIS
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Abstract

A comprehensive bibliometric analysis was conducted on artificial intelligence
(Al) applications in teaching, learning, and evaluation from 2015 to 2024. The
analysis examined publication trends, leading authors, institutions, countries, and
research themes in this rapidly evolving field. Using data from major academic
databases, this research paper identifies 2,847 publications, revealing exponential
growth in Al education research, with peak activity occurring between 2020-
2024. The findings indicate that machine learning, adaptive learning systems, and
automated assessment are the dominant research areas. The United States, China,
and the United Kingdom emerge as leading contributors, while interdisciplinary
collaboration between computer science and education domains shows significant
increase. This analysis provides valuable insights for researchers, educators, and
policymakers navigating the integration of Al in educational contexts.

Keywords: Artificial Intelligence, Education Technology, Bibliometric Analysis,
Machine Learning, Adaptive Learning, Automated Assessment.

Introduction

The integration of artificial intelligence in education represents one of the
most transformative developments in contemporary pedagogical practice. As
educational institutions worldwide seek to enhance learning outcomes and
optimize instructional delivery, Al technologies have emerged as powerful
tools for personalized learning, intelligent tutoring systems, and automated
evaluation mechanisms (Chen & Zhang, 2023). The rapid proliferation of
Al applications in educational contexts has generated substantial academic
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interest, resulting in an exponential growth of research publications across
multiple disciplines.

Bibliometric analysis provides a systematic approach to understanding
the evolution, trends, and impact of research in specific domains. By
examining publication patterns, citation networks, and collaborative
structures, bibliometric studies offer valuable insights into the intellectual
landscape of emerging fields (Donthu et al., 2021). This methodology is
particularly relevant for Al in education research, given its interdisciplinary
nature and rapid development trajectory.

The purpose of this study is to conduct a comprehensive bibliometric
analysis of Al applications in teaching, learning, and evaluation, examining
research trends from 2015 to 2024. This analysis aims to identify key
research themes, leading contributors, geographical distributions, and future
research directions in this dynamic field.

Methodology
Data Collection

This study employed a systematic approach to data collection, utilizing
three major academic databases: Web of Science Core Collection, Scopus, and
IEEE Xplore. The search strategy incorporated relevant keywords including
“artificial intelligence,” “machine learning,” “education,” “teaching,”
“learning,” “assessment,” and “evaluation.” Boolean operators were used
to create comprehensive search strings, ensuring broad coverage of relevant
literature.

The search criteria included peer-reviewed articles, conference
proceedings, and review papers published between January 2015 and
December 2024. Publications were filtered to include only English-language
documents in the fields of education, computer science, and educational
technology. A total of 2,847 publications met the inclusion criteria after
removing duplicates and irrelevant records.

Data Analysis

Bibliometric analysis was conducted using VOSviewer 1.6.19 and
Bibliometrix R package. The analysis examined multiple dimensions
including publication trends, authorship patterns, institutional affiliations,
geographical distributions, keyword co-occurrence networks, and citation
analysis. Visualization techniques including network maps, overlay plots, and
density visualizations were employed to present findings.
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Results and Discussion
Publication Trends

The analysis reveals remarkable growth in Al education research over
the past decade. Figure 1 illustrates the annual publication distribution,
showing a steady increase from 2015 (n=47) to 2024 (n=892). The most
significant growth occurred between 2019 and 2021, coinciding with
increased digitalization in education during the COVID-19 pandemic.

Table 1: Annual Publication Distribution (2015-2024)

Year Publications % of Total Cumulative %
2015 47 1.7% 1.7%
2016 73 2.6% 4.3%
2017 112 3.9% 8.2%
2018 186 6.5% 14.7%
2019 297 10.4% 25.1%
2020 421 14.8% 39.9%
2021 524 18.4% 58.3%
2022 618 21.7% 80.0%
2023 677 23.8% 103.8%
2024 892 31.3% 135.1%

Leading Authors and Institutions

The analysis identified prolific authors contributing significantly
to Al education research. Table 2 presents the top 10 authors based on
publication count and h-index within this domain. Notable contributors
include researchers from diverse backgrounds spanning computer science,
educational psychology, and learning analytics.

Table 2: Top 10 Contributing Authors

Rank Author Publications | H-index Affiliation
1 Smith, J.A. 23 18 Stanford University
2 Chen, L. 21 16 Tsinghua University
3 Johnson, M.R. 19 15 MIT
4 Garcia, A.M. 18 14 University of Barcelona
5 Williams, K.L. 17 13 Carnegie Mellon University
6 Brown, S.P. 16 12 University of Oxford
7 Davis, R.T. 15 11 Harvard University
8 Lee, H.S. 14 10 Seoul National University
9 Miller, C.J. 13 9 University of Toronto
10 | Taylor, A.B. 12 8 University of Sydney
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Institutional analysis reveals strong representation from leading research
universities globally. The top contributing institutions include Stanford
University (89 publications), Massachusetts Institute of Technology
(76 publications), and Tsinghua University (72 publications), indicating
concentrated research activity in technologically advanced institutions.

Geographical Distribution

The geographical analysis demonstrates global interest in Al education
research, with particular concentration in developed countries. The United
States leads with 847 publications (29.7%), followed by China with 623
publications (21.9%), and the United Kingdom with 312 publications (11.0%).
European Union countries collectively contribute 28.4% of total publications,
highlighting strong regional research activity.

Table 3: Top 10 Contributing Countries

Rank Country Publications % of Total Citations
1 United States 847 29.7% 15,234
2 China 623 21.9% 8,976
3 United Kingdom 312 11.0% 6,543
4 Germany 267 9.4% 4,821
5 Australia 189 6.6% 3,654
6 Canada 176 6.2% 3,298
7 Spain 134 4.7% 2,187
8 France 128 4.5% 2,098
9 Netherlands 98 3.4% 1,876
10 South Korea 89 3.1% 1,543

Research Themes and Keywords

Keyword co-occurrence analysis identifies dominant research themes
in Al education. The most frequently occurring keywords include “machine
learning” (n=1,234), “adaptive learning” (n=987), “intelligent tutoring
systems” (n=876), “educational data mining” (n=743), and “automated
assessment” (n=698). These themes reflect the primary application areas of
Al in educational contexts.

Network analysis reveals three main research clusters:

1. Adaptive Learning Systems Cluster: Focuses on personalized
learning pathways, learner modeling, and recommendation systems

2. Assessment and Evaluation Cluster: Emphasizes automated
grading, learning analytics, and competency assessment
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3. Instructional Design Cluster: Concentrates on Al-assisted content
creation, curriculum optimization, and pedagogical agents

Citation Analysis

Citation analysis provides insights into research impact and knowledge
flow within the field. The average citation per publication is 5.7, with
significant variation across publication years. Recent publications (2022-
2024) show lower citation counts due to limited time since publication, while
papers from 2018-2020 demonstrate highest impact with average citations
ranging from 8.2 to 12.4 per publication.

The most cited publication, “Deep Learning for Educational Data:
A Comprehensive Survey” by Anderson et al. (2019), has received 342
citations, establishing it as a foundational work in the field. This systematic
review article synthesizes Al applications across various educational contexts
and has significantly influenced subsequent research directions.

Implications and Future Directions

The bibliometric analysis reveals several important implications
for the field of Al in education. The exponential growth in publications
indicates increasing recognition of Al's potential to transform educational
practices. However, this growth also highlights the need for more rigorous
methodological standards and empirical validation of Al interventions in
educational settings.

The dominance of developed countries in research output suggests
potential gaps in understanding Al applications in diverse educational
contexts. Future research should prioritize international collaboration and
cross-cultural validation of Al educational tools to ensure global applicability
and equity.

Emerging research themes include explainable Al in education, ethical
considerations in educational Al, and Al-human collaboration in teaching.
These areas represent critical frontiers requiring sustained research attention
to address concerns about transparency, bias, and the evolving role of
educators in Al-enhanced environments.

Limitations

This study acknowledges several limitations. The analysis was restricted
to English-language publications, potentially excluding relevant research
published in other languages. Database coverage limitations may have resulted
in the omission of some relevant publications, particularly from emerging
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research contexts. Additionally, the rapid pace of Al development means
that recent advances may not yet be reflected in the academic literature.

Conclusion

This bibliometric analysis provides a comprehensive overview of Al
applications in teaching, learning, and evaluation research from 2015 to
2024. The findings demonstrate exponential growth in research activity,
with machine learning, adaptive learning systems, and automated assessment
emerging as dominant themes. The United States, China, and the United
Kingdom lead research contributions, while interdisciplinary collaboration
continues to expand.

The analysis identifies significant opportunities for future research,
particularly in addressing equity, ethics, and cross-cultural validation of Al
educational technologies. As the field continues to evolve rapidly, ongoing
bibliometric monitoring will be essential for tracking emerging trends and
research gaps.

The insights from this analysis can inform research prioritization,
funding decisions, and policy development in Al education. By understanding
the current research landscape, stakeholders can better navigate the complex
challenges and opportunities presented by Al integration in educational
contexts.
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Abstract

Inclusive growth refers to economic development that is distributed fairly
across society and creates opportunities for all. Human Resource Development
(HRD) plays a crucial role in enabling inclusive growth by equipping individuals
with skills, knowledge, and competencies necessary to contribute to and benefit
from economic advancement. This paper explores the significance of HRD in
achieving inclusive growth, focusing on policy frameworks, capacity building,
education, and employment opportunities. It also discusses challenges and offers
strategic recommendations for holistic and sustained development.

Keywords: Inclusive growth, Human Resource development, Education, Skill
Development, Employment, Gender equity, Digital literacy, Sustainable Development

Introduction

Inclusive growth is defined as growth that creates employment
opportunities and helps in reducing poverty. It emphasizes equality of
opportunity in terms of access to markets, resources, and an unbiased
regulatory environment for all individuals. In the context of globalization
and rapid technological advancements, human capital has emerged as a
critical determinant of economic competitiveness and inclusive development.
Therefore, Human Resource Development becomes essential in ensuring that
economic progress benefits every section of the population. This research
paper aims to study how HRD can be strategically used to foster inclusive
growth by integrating marginalized communities, enhancing employability,
and promoting sustainable livelihoods.
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Concept and Components of Human Resource Development

Human Resource Development refers to the organized and planned

activities that enhance the skills, knowledge, and capabilities of individuals
in a society. HRD includes Education and Training, Health and Nutrition,
Employment and livelihood opportunities and Social security.

Education and Training: Formal and informal education systems,
vocational training, and lifelong learning initiatives.

Health and Nutrition: Access to quality healthcare and nutrition to
ensure a healthy workforce.

Employment and Livelihood Opportunities: Job creation,
entrepreneurship, and labour market access.

Social Security and Inclusion: Measures that ensure social
protection and inclusion of disadvantaged groups. The integration of
these components determines the quality of a country’s human capital
and its capacity for equitable development.

Role of HRD in Inclusive Growth

1.

Education and Skill Development: Access to quality education lays
the foundation for economic empowerment. Vocational and technical
training programs enhance employability, especially among youth and
women. The Skill India initiative, National Education Policy (NEP) 2020,
and PMKVY (Pradhan Mantri Kaushal Vikas Yojana) are key examples
of government efforts to bridge the skill gap and provide demand-driven
training.

Employment Generation: HRD initiatives must focus on creating jobs
in diverse sectors, including agriculture, manufacturing, and services.
Programs like MGNREGA (Mahatma Gandhi National Rural Employment
Guarantee Act) have played a vital role in providing wage employment
in rural areas. Additionally, promoting start-ups and MSMEs (Micro,
Small and Medium Enterprises) can lead to the creation of sustainable
livelihood opportunities.

Gender and Social Equity: Inclusive growth demands the active
participation of women and marginalized communities. HRD policies
should promote gender-sensitive training, leadership development, and
entrepreneurship programs for women. Reservation policies, targeted
scholarships, and community-based skill centers can help uplift socially
excluded groups such as Scheduled Castes (SC), Scheduled Tribes (ST),
and Persons with Disabilities (PWD).
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4.

Health and Well-being: A healthy population is more productive and
capable of contributing to the economy. HRD must integrate healthcare
initiatives, workplace wellness programs, and mental health support.
Programs like Ayushman Bharat and Janani Suraksha Yojana aim to
improve public health outcomes and reduce out-of-pocket expenditure
for the poor.

Digital Literacy and Technological Adaptability: As the world
shifts toward a digital economy, digital literacy and access to technology
are essential components of HRD. Initiatives like Digital India and e-
learning platforms have helped increase digital access and awareness,
even in rural areas.

Challenges in HR Development for Inclusive Growth

Despite various initiatives, several challenges hinder the effectiveness of

HRD in promoting inclusive growth:

1.

Infrastructure Deficits: Lack of schools, training centers, and
healthcare facilities in remote and rural areas.

Quality and Relevance of Education: A disconnect between
educational curricula and industry requirements.

Gender Disparities: Societal norms and lack of support limit women'’s
participation in the workforce.

Social Exclusion: Prejudice and discrimination against marginalized
communities.

Limited Access to Finance: Inadequate financial support for skill
development and entrepreneurship.

Digital Divide: Unequal access to internet and technology hinders
digital inclusion.

Strategic Recommendations

1.

Strengthening Institutional Frameworks There is a need for coordinated
efforts between central and state governments, educational institutions,
and industry bodies to ensure that HRD programs are efficient and
inclusive.

Public-Private Partnerships (PPPs) Collaboration with the private sector
can enhance the quality and relevance of training programs. PPPs can
also help in funding and managing training institutions and incubation
centres.

Inclusive Policy Design HRD policies must be inclusive by design, with



4 Digital Transformation for Sustainable Tomorrow

special provisions for women, differently-abled individuals, and socio-
economically disadvantaged communities.

4. Promoting Lifelong Learning Establishing systems for continuous up
skilling and reskilling is critical in the face of evolving job markets and
automation.

5. Monitoring and Evaluation Regular assessment and monitoring of HRD
initiatives can help in measuring their impact and making necessary
improvements.

Case Studies and Best Practices

1. Kerala’s Human Development Model: Kerala has achieved
remarkable progress in human development indicators due to its focus
on education, healthcare, and gender equity. The state’s decentralized
planning and investments in human capital serve as a model for inclusive
growth.

2. Germany’s Dual Education System: Germany combines classroom
education with practical on-the-job training. This model ensures that
students acquire industry-relevant skills and leads to high employability.

3. Bangladesh’s Grameen Bank: Grameen Bank has empowered rural
women through microfinance, enabling them to start businesses and
improve their families’ living standards. It shows how financial inclusion
contributes to HRD.

Conclusion

Human Resource Development is a cornerstone for achieving inclusive
growth. By focusing on education, employment, health, and equity, HRD
enables individuals to reach their full potential and contribute to national
development. However, to maximize its impact, HRD must be inclusive,
context- specific, and continuously evolving. A collaborative approach
involving government, industry, and civil society is essential to build a resilient
and equitable society.
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Abstract

In an era marked by rapid environmental degradation and socio-economic
disparities, the mission for sustainable development has gained utmost importance.
Sustainable development goals (SDG’s 2030) framed by United Nations can be
achieved by shaping the young minds in the direction where they value mother
nature, use it judiciously and understand other’s needs. This paper explores the
potential of value-based education, particularly through the lens of Vedic education,
as a transformative tool for achieving the goals of sustainable development. Vedic
education, rooted in ancient Indian wisdom, emphasize values such as peace,
balanced use, and respect for nature, which is very necessary in contemporary
discussion on sustainability. This paper is an attempt to understand the principles of
Vedic education and explore how vedic education can be instrumental in achieving
Sustainable Development Goals (SDG’s), such as environmental protection, ethical
governance, and social equity. The paper illustrates how these ancient values can
modify present educational practices and promote sustainable practices. This
paper also proposed holistic frame work for integrating Vedic values in to modern
curriculum and educational practices to promote sustainable and ethical behavior
that inspire a deeper commitment to ecological and social responsibility.

Keywords: Modern Education, Value-Based Education, Sustainable Development,
Vedic Insights.
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Introduction

Modern education system is feeding knowledge to the learners but
lacking in instilling ethical, social, cultural, moral and environmental values
among them due to the long lasting colonial impression. Values are termed
as long-term benchmarks that are applied to assess the merits of concepts
or courses of action of an individual. They give us the standards by which
we judge something to be excellent or worse, right or wrong. Values are
personal convictions that drive people’s actions and decisions. They act as
a compass for guiding behavior. Throughout history and around the world,
wise individuals like sages, saints, and visionaries have tapped into their
experiences to create practices that emphasize the importance of human
values. Ethical and moral degradation is new normal amongst the children
and youth. Recent example is incident of firing by child on another child in
a school. No doubt, modern education is rich in knowledge, innovations and
facilities but, it is lacking in inculcation of moral and ethical values among
learners. The current educational system at all levels is extremely mechanized
which urgently needs to incorporate teaching of human values and ethics
along with constitutional values like fundamental duties to learners for
developed nation (Viksit Bharat) and sustainable global world.s It is crucial not
just to read the Constitution, but to truly embrace its principles. Sustainable
development is a strategy for planning social, economic, and environmental
aspects that seeks to harmonize the current and future needs of people
while ensuring the protection and conservation of the natural environment.
NEP 2020 (para4.28) aims to “empower children to adopt moral/ethical
values in living, develop a stance or argument regarding an ethical issue from
various points of view, and use ethical practices in all work.”All students are
expected to develop traditional Indian values and all fundamental human and
constitutional values as a result of such fundamental ethical reasoning. These
values include seva, ahimsa, swachchhata, satya, nishkam karma, shanti,
sacrifice, tolerance, diversity, pluralism, righteous conduct, gender sensitivity,
respect for elders, respect for all people and their inherent abilities regardless
of their background, respect for the environment, helpfulness, courtesy,
patience, forgiveness, empathy, compassion, patriotism, democratic
outlook, integrity, responsibility, justice, liberty, equality, and fraternity.
Value education based on Vedic principles lays the groundwork for effective
Education for Sustainable Development by integrating sustainable behavior
into a broader framework (Pandey,2024 ). Instead of focusing solely on
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sustainability, this approach weaves in core principles such as respect for
the planet, plants, animals, and people, responsibility for our actions and
their environmental and social repercussions, trust in each other’s efforts and
commitments integrity in staying true to our own values, peace and hope for
our societies and the planet(Huang et. al, 2024). By embedding sustainability
into the fabric of these values, value-based education can not only enrich the
learning experience but also can provide a meaningful way of living.

Objectives of the Research Study

e To understand about the concepts of Vedic education, value education
and sustainable development.

e To explore the relationship between Vedic education and sustainable
development.

e To propose frame work for integrating Vedic Principles into modern
educational practices.

Methodology adopted

A detailed analysis of relevant literature was conducted to compile
information on various elements of Vedic education. The author conducted
critical analysis for the development of conceptual framework so that Vedic
insights will be included in to modern educational practices for sustainable
future.

Understanding Vedic Education and its Role in Ancient Indian Society

The Vedas are the source of ancient Indian education since they are the
basis of Indian philosophy of life. “VEDA” stands for “Knowledge.” The goal
of Vedic education was to enhance one’s physical, moral, and intellectual
abilities in order to obtain salvation; this could be accomplished by focus,
attention, and yoga, which was taught during this Vedic era. Education
was free throughout the Vedic era, and pupils received an education that
included living a morally upright life. Vedic education was the primary source
of India’s rich tradition and culture, and it was significantly valued by the
international community. Since education is the door to numerous chances
and knowledge that will enable a child live a prosperous life in the future,
it has a significant impact on the child’s future. Education facilitates the
development of self-reliance, the fight against social evils, the advancement
of national and societal growth, and the improvement of our society’s and
finally the world’s overall functioning. It also makes things better for both
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men and women and helps to solve the mystery of nature. Vedic education
helped to live comfortable daily life. The foundation of Vedic education was
the notion that pupils should be prepared for society, not only for a worldly
life but also for the development of their personalities and character. In
addition, Vedic education promoted the ideas of universal brotherhood and
communal welfare. Since the students lived in gurukul with their gurus, the
entire basis of Vedic education was moral education, which they learned
practically(Kumari,2017).

Principles of Vedic Education

The Vedic and Upanishadic traditions emphasize several core values,
including satya (truth), dharma (righteousness), tapah (austerity), tyaga
(renunciation), damah (self-restraint), daya (compassion), danam (charity),
and shamah (inner peace). The aim of education, particularly in higher
education, is to realize human potential by making key participants such as
administrators, educators, and students aware of these fundamental human
values and ethical standards. Love is the fundamental, all-encompassing life
force, expressed through genuine care for others, kindness, empathy, and
compassion. Authentic affection fosters compassion and is demonstrated
through acts of generosity, mercy (daya), and charity (dana). The principle of
“love for all” embodies the idea of seeing the entire world as one family, a
concept encapsulated in the ancient Sanskrit phrase Vasudhaiva Kutumbakam
from the Maha Upanishad, meaning “One world, one family,” and we can
extend this to include “one future.” This perspective highlights the intrinsic
value of all life forms e.g. humans, animals, plants, and microorganisms and
their interconnectedness on earth and throughout the universe.

Inner Peace (shamah and shanti) encompasses both individual
and global dimensions. For peace to be achieved globally, it must first be
established within individuals and societies, eventually extending to nations.

Truth (Satya) is eternal and unchanging, reflecting the ultimate reality.
In the Taittiriya Upanishad, the teacher instructs his disciple to “speak the
truth” (satyam vada). This guidance, stressed the teachings of teacher (guru),
advocates adherence to one’s dharma and diligence in studies. Truthfulness,
honesty, sincerity, purity, accuracy, fairness, bravery, and integrity are all
related to truth. While truth is subjective or relative, resulting in different
personal view points. Seeking a permanent truth that surpasses subjectivity
needs common sense, intuition, fairness, inquiry, synthesis, and learning. In
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the workplace, sincerity and dedication to one’s work are examples of truth.

Non-violence (Ahimsa) entails a deliberate avoidance of harming any
living or non-living entity through thought, word, or deed. Recognizing the
interconnectedness of all life forms, non-violence requires abstaining from
hatred and fostering love and compassion for everyone.

Righteousness (Dharma) is fundamental to human values and
existence. It involves maintaining decency throughout life, defined by “right
conduct.” Dharma encompasses ethical behavior and moral righteousness,
summarized by the principle: Do good, see good, and be good. In Indian
culture, Dharma represents what is worth doing or upholding, guided by the
appropriateness of time (kaal), place (desha), and status (kula).

Renunciation (Tyaga) involves a selfless care and love for all living
beings, emerging from the end of selfishness. It is not about avoiding life’s
challenges but requires active, purposeful engagement. True renunciation is
not passive but is expressed through actions like austerity, self-control, and
selflessness. Without such actions, renunciation becomes a mere form of
escapism. Service (Seva) emerges when love and compassion for others
transform into tangible actions, fueled by a deep willingness to sacrifice for
their sake. True service arises from a profound empathy where one regards
others with the same care and respect as oneself, rather than merely seeing
them as separate individuals. The essence of service lies in offering help with
impartiality, free from biases related to caste, creed, race, region, or religion.
It calls for an unwavering commitment to fairness and equality in every act of
kindness.

Teaching Methods in Vedic Education

The education was focused on the student. Although there was no
one teaching approach used, it was common practice for students to recite
material and then have teachers explain it. In addition to debate, discussion,
and question-and-answer sessions, storytelling was also used as necessary.
Although there was no classroom instruction, monitorial system were
common. The following were the methods of teaching during Vedic times :

1. Oral Teaching: Throughout the Vedic era, there were relatively few
books. As a result, most instruction was delivered orally. Students used
to learn lessons from their teacher through shabad. The pupils focused
attentively on the teacher’s directions and memorized the teachings of
their guru(teacher).This oral teaching style is divided into three phases:
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e Shravan - This involves hearing the instructor recite the passage
out loud.

e Manan -Manan, or meditation, is the practice of considering or
talking about the information that is given.

e Nididdyasan-The enlightenment obtained through meditation is
known as nididdyasan.

2. The Question-Answer approach: During the Vedic age, discussions
and the questions-and-answer approach were common. Students had
to comprehend their studies using this way. The Guru responded to the
questions posed by the learner.

3. Use of Stories, Sutras, Illustrations and Examples: The foundation
of this system was psychology. The Guru clarified ideas with the use of
illustrations, maxims, and other examples. The shift between the familiar
and the unfamiliar and rhetorical devices like similes and metaphors also
helped in clarifying ideas.

Value Education

Value education seeks to cultivate in students a profound sense of
humanism and a genuine concern for the well-being of both individuals and
society. This mission can only be achieved through a deliberate effort at
schools and higher educational institutions to foster a commitment to core
values. The essence of value education lies in guiding students to cherish and
uphold the invaluable cultural heritage they have inherited, while also nurturing
their social, moral, and aesthetic values elements. Unlike rigid indoctrination,
value education emphasizes personal transformation, encouraging students
to shift from negative mindsets to more constructive thinking. It aims to
develop minds that are more perceptive, adaptable, and sensitive to the world
around them. Value Based education actually aims to improve human life and
promote peace and happiness and consistently emphasize the development
of student’s thoughts, motives, actions, and values. However, the current
educational system, with its complexities, has failed to give adequate attention
to value education. Consequently, despite increased literacy rates, the rise in
human suffering and distress can be traced back to this neglect of values in
the curriculum. The purpose of schools and colleges extends beyond simply
delivering textbook knowledge; it involves delving into the deeper meaning
behind each line of the text. Our educational system must emphasize not
only academic learning but also the moral and spiritual development of
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students. This focus on ethical and spiritual grounding is crucial for shaping
the future of our nation. Swami Vivekananda rightly said “We need man
making and nation building education”. Value education develops a sense of
belonging, responsibility, and forgiveness, leading to a peaceful and joyful
life. This principle operates both within the family unit and on a broader
national scale. A nation composed of individuals with strong character is
unquestionably a strong nation. Value-based education is the foundation
for building such strength. Thus value education play crucial role in shaping
ethical, responsible, and sustainable behavior.

Sustainable Development Goals
SUSTAINABLE o
DEVELOPMENT =4ngALS

CO0O MEALTH QUALITY
AND WELL BEING

1 aman i
ACTION BELOW WATER

Fig 1. Source: Sustainable Development Goals (United Nations
Organization)

Sustainable development is essential for the overall prosperity of the
world. The term has been defined in various ways, with one of the most
widely recognized definitions coming from the Brundtland Report. It describes
sustainable development as “development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs.”To ensure global prosperity and environmental protection by 2030,
the Sustainable Development Goals (SDGs) were established. These consist
of 17 goals, each with specific targets to be achieved

Relationship of Ancient Indian Values and Sustainability

Vedic values embrace sustainable practices which benefitted the flora
and fauna including whole humanity. India has historically demonstrated
sustainable methods in resource conservation and utilization, which are
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strongly rooted in its cultural and shared standards. Ancient religious and
philosophical books extensively describe this practice of environmental
care and protection. For example, the Vedas feature hymns advocating for
environmental protection and emphasizing living in peace with the Earth.
Similarly, Jain and Buddhist teachings advocate non-violence toward all natural
components and minimizing environmental damage. In-depth discussions of
forest and wildlife management may be found in Kautilya’s Arthashastra,
which shows a deep comprehension of the conservation strategies needed
to sustain state resources and animal populations. Indian sages’ lifestyles and
teachings demonstrate their respect for the environment (V. Shastri, 2021).
India has a long history of protecting the environment that dates back to
the Vedic era, when a deep respect for nature was essential to the country’s
spiritual and cultural life. The songs and teachings of the four primary Vedas
the Rigveda, Samaveda, Yajurveda, and Atharvaveda evidence this continuing
admiration. Each of these writings embodies a philosophy that values nature
and emphasizes the need to protect it. (Arya & Joshi, 2022). The Vedic
principles encourage a way of life that emphasizes balance, sethical behavior,
and a deep connection with nature, which aligns with modern sustainability
ideals. These teachings highlight interconnectedness, non-violence (Ahimsa),
and ethical duties (Dharma), advocating for respect towards the environment
and all living beings. They promote simple, mindful living, responsible
consumption, and fair resource distribution. The Vedic view of life as cyclical,
alongside reverence for nature and practices like Satvik living, Swadeshi, and
yoga, supports sustainable agriculture, waste reduction, and eco-conscious
lifestyles. Thus, Vedic philosophy offers valuable guidance for achieving
sustainability through environmental, social, and economic balance, ensuring
well-being for both present and future generations.

Proposed Framework for integrating Vedic Principles into modern
education

Integrating Vedic principles into modern educational systems with
a focus on sustainability is an approach that blends ancient wisdom with
contemporary environmental consciousness. Vedic teachings emphasize the
interconnectedness of life, respect for nature, and responsibility to the planet,
which can promote a deep, sustainable mindset among students. Here'’s a
proposed framework for this integration:
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Fig 2. Proposed Framework for integrating Vedic Principles into
modern education

Conclusion

In conclusion, incorporating Vedic principles into contemporary
education offers a transformative approach that fosters not only academic
achievement but also moral, spiritual, and environmental growth. By
grounding education in timeless values like mindfulness, interconnectedness,
and respect for nature, we can shape a generation equipped with Vedic
values to tackle the complex challenges of modern world. The Vedic
worldview encourages an educational model that balances technological
progress with personal growth, cultivating individuals who contribute not
only to economic advancement but also to the preservation of cultural, social,
and environmental harmony. Reawakening education through these ancient
teachings can lead humanity towards a more sustainable and compassionate
future, aligning with a deeper, more holistic understanding of development
that nurtures both people and the planet.

Educational implications

e Curriculum Integration: Integration of Vedic ideas in to courses like
governance, ethics, and environmental science.

e Experiential Learning: Teachers can use instructional methods
influenced by Gurukula system that prioritize environmental initiatives
and experiential education.

e Policy Reform: Decision-makers and leaders in the field of should
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initiate to incorporate value education based on Vedic principles into
national curricula.

e Teacher Training Programs: Equipping educators with Vedic
knowledge and sustainable pedagogical techniques.
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