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Abstract

Organizations today generate data at a scale and speed that traditional systems were never really
built to handle. Sensors, transactional systems, mobile applications and online platforms produce
continuous streams of information, and the ability to act on this quickly has become almost as
important as the information itself. This paper examines how big data analytics supports real-time
decision-making within large-scale information systems. The central problem addressed is that many
organizations, despite collecting vast quantities of data, still struggle to convert it into timely, usable
insight, largely because of high data volume, fast processing requirements, format diversity, and
infrastructure limits. The paper reviews existing literature on big data, stream processing and
distributed computing, explains the core characteristics of big data, and discusses technologies
commonly used for real-time analytics. A conceptual architecture is proposed showing how raw
data moves from collection through processing to an actionable decision. The paper also identifies
major challenges, including scalability, data quality, security and a shortage of skilled professionals.
The discussion suggests technology alone is not enough; real value depends just as much on data
quality and thoughtful system design. The paper concludes that real-time big data analytics is
becoming an essential capability for modern information systems, even though adoption still faces
real practical obstacles.

Keywords : Big Data - Real-Time Analytics - Stream Processing - Decision Support Systems -
Distributed Computing - Information Systems - Data Processing

INTRODUCTION

Big data refers to datasets that are too large, too fast-moving, or too varied in structure for conventional
database systems and analytical tools to handle efficiently (Chen, Mao, & Liu, 2014). The term
became popular in the early 2000s, when analysts began describing the growing pressure that e-
commerce was placing on enterprise data systems (Laney, 2001). Since then, the amount of data
produced by organizations has grown at a pace few people could have predicted every online
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purchase, sensor reading, social media post and banking transaction adds to a constantly expanding
pool of digital information. For a long time, organizations were comfortable processing this data in
batches, often overnight, and using the results to make decisions the following day or week. This
was acceptable when business environments moved slowly. Today, competitive pressure and the
nature of digital services demand much faster responses; a bank cannot wait until the end of the day
to flag a suspicious transaction, and an e-commerce platform cannot wait a week to recommend a
product a customer is likely to buy right now. The difference between traditional and real-time
processing is not just a matter of speed. Traditional systems collect data first and analyse it later,
often through a data warehouse updated periodically, while real-time systems analyse data as it
arrives, using continuous queries and streaming pipelines rather than static, scheduled reports. Despite
the clear benefits, many organizations still find real-time analytics difficult to put into practice. The
challenges are not only technical; they are also organizational, financial, and closely tied to data
quality, and this is exactly where big data analytics becomes relevant as a field of study. This paper
studies the role of big data analytics in enabling real-time decision-making within large-scale information
systems. It reviews existing literature, explains the main characteristics of big data, discusses
commonly used technologies, proposes a conceptual architecture, and identifies the major challenges
organizations face.

RESEARCH PROBLEM

Large organizations, whether in banking, healthcare, retail or telecommunications, now generate
more data than they can realistically process using traditional methods. The core problem is not
really a shortage of data; if anything, it is the opposite. There is too much data arriving too quickly,
in too many formats, for existing systems to process it in time for it to still be useful. Several specific
issues make this worse. The volume of data produced by modern applications is often far larger than
what relational databases were designed to manage, and the speed at which it needs to be processed,
sometimes within milliseconds, adds further pressure. Data also arrives in many formats structured
records, semi-structured logs, and unstructured content such as text, images and video and combining
all of this into one analytical pipeline is technically demanding. When processing is delayed, the
decisions based on that data are delayed too, which can mean missed opportunities or risks left
unaddressed. Scalability is a growing concern as data volumes increase, since systems that work
well at a small scale often struggle once the load becomes heavier, and poor data quality can quietly
undermine even the fastest processing system, because a fast wrong answer is still a wrong answer.

OBJECTIVES OF THE STUDY

This study has been guided by the following objectives: to understand the concept of big data analytics
and how it differs from traditional data analysis; to study the methods behind real-time data processing,
including how streaming systems differ from batch-oriented ones; to examine the major technologies
used to support real-time big data analytics, such as distributed storage, in-memory processing
engines and message-based streaming platforms; to understand the role real-time analytics plays in
organizational decision-making; and to identify the main challenges organizations face when
implementing real-time big data systems.
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RESEARCH QUESTIONS

Based on the objectives above, this paper attempts to answer the following questions:

1. What distinguishes real-time big data analytics from traditional, batch-based data processing
methods?

2. Which technologies are most commonly used to support real-time analytics in large-scale
information systems, and how do they work together in practice?

3. In what ways does real-time analytics improve organizational decision-making compared with
delayed, batch-based approaches?

4. What are the main technical and organizational challenges that currently limit the effective
adoption of real-time big data systems?

LITERATURE REVIEW

Research on big data has grown quickly since the early 2000s and can broadly be grouped into
overlapping strands: work that defines and characterizes big data, work on the distributed frameworks
that make large-scale analysis possible, work on stream and real-time processing specifically, and a
smaller body of work on how organizations use these systems in practice. The foundational idea of
big data as a problem of volume, velocity and variety was set out by Laney (2001) in an industry
research note describing how e-commerce was straining traditional data management. This framework
was later extended by researchers who added veracity and value (Gandomi & Haider, 2015). Chen,
Mao and Liu (2014) offered a comprehensive survey describing big data as moving through four
stages generation, acquisition, storage and analysis while Kambatla, Kollias, Kumar and Grama
(2014) traced how analytics platforms evolved from early parallel databases towards today’s
distributed frameworks, noting that scalability and fault tolerance remain persistent concerns. A
second group of studies focuses on the distributed computing frameworks that make big data
processing possible. Dean and Ghemawat (2008) introduced MapReduce, a model that processed
very large datasets across clusters of ordinary machines using map and reduce tasks, which became
the basis for the Hadoop ecosystem, though its reliance on disk-based storage made it poorly suited
to fast, repeated data access. Zaharia, Chowdhury, Franklin, Shenker and Stoica (2010) addressed
this with Spark, which keeps working data in memory, reporting speed improvements of up to ten
times over Hadoop. Cattell (2011) reviewed the rise of NoSQL data stores, showing how relaxing
strict consistency guarantees allowed systems to scale across many servers. A third strand deals
directly with stream processing. Stonebraker, Cetintemel and Zdonik (2005) set out eight requirements
a system must meet to be genuinely suited to real-time stream processing, arguing that repurposed
database systems were inadequate for applications such as fraud detection. Kreps, Narkhede and
Rao (2011) described Kafka, a distributed messaging system built at LinkedIn to move high volumes
of log data reliably, now a standard component of real-time pipelines, while Carbone, Katsifodimos,
Ewen, Markl, Haridi and Tzoumas (2015) presented Apache Flink as a unified engine treating batch
processing as a special case of stream processing. Finally, Batko and (Elézak (2022) studied big data
analytics across a large sample of medical facilities and found that real-time analysis specifically
remained comparatively underdeveloped, a reminder that adoption of real-time capability tends to
lag behind big data analytics adoption overall. Taken together, this literature shows steady technical
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progress but comparatively less attention to how organizations put these systems into practice,
which is the gap this paper addresses.

BIG DATAAND ITS MAIN CHARACTERISTICS

Big data is often explained through a set of characteristics that describe why it behaves so differently
from conventional data. The first is volume, the sheer amount of data being generated; organizations
today may produce terabytes of data every day, whether from transaction logs, sensors or user
activity, and this scale alone makes conventional storage and querying approaches impractical (Laney,
2001). The second is velocity, the speed at which data is created and needs to be processed.
Velocity is especially relevant to real-time decision-making, because the usefulness of many kinds
of data drops sharply the longer it takes to act on it; a fraud alert that arrives an hour after a
fraudulent transaction has already gone through is far less useful than one that arrives within the
same second. Variety refers to the many different forms data can take structured tables, semi-
structured logs, and unstructured content such as images, audio and free text and real-time systems
often have to combine several of these at once, adding real complexity to storage and analysis.
Veracity concerns the trustworthiness and accuracy of the data itself; not everything collected in
real time is clean or reliable, and decisions based on noisy data can end up being worse than no
decision at all. Finally, value refers to the actual usefulness of the insight drawn out of the data, since
collecting and processing data is not an end in itself; the whole point is to generate information that
genuinely improves a decision (Gandomi & Haider, 2015). Together, these characteristics explain
why real-time big data analytics needs specialised technology, rather than simply faster versions of
traditional database tools.

TECHNOLOGIES USED FOR REAL-TIME BIG DATAANALYTICS

A number of technologies have developed over the past fifteen years or so to make real-time big
data analytics practically possible, and it helps to understand what each one contributes rather than
treating them as an unrelated list of product names. Apache Hadoop was among the earliest widely
adopted big data platforms, combining a distributed file system with the MapReduce model described
by Dean and Ghemawat (2008), which splits computation into map and reduce steps that run in
parallel. Hadoop suits large batch jobs, but because it reads and writes to disk at each stage, it is not
fast enough on its own for real-time work. Apache Spark addresses this by keeping data in memory
through resilient distributed datasets, repeating operations far more quickly than Hadoop (Zaharia et
al., 2010). Apache Kafka plays a different but complementary role rather than processing data
itself, it acts as a high-throughput messaging backbone that reliably moves data from wherever it is
generated to wherever it needs to be analysed, buffering it in a distributed, partitioned log so several
systems can read the same stream independently (Kreps, Narkhede, & Rao, 2011). Apache Flink
takes real-time processing further by treating streaming as the primary mode of computation, with
batch handled as a special case (Carbone et al., 2015), processing events with very low latency
while still supporting batch analytics when needed. Alongside these frameworks, NoSQL databases
store the variety of formats real-time systems handle, since they scale across many servers more
easily than relational databases (Cattell, 2011). Cloud computing and distributed storage supply the
infrastructure most of these technologies run on, offering elastic capacity for unpredictable spikes in
data volume. In practice, a typical pipeline might use Kafka to ingest data, Flink or Spark Streaming
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to process it, a NoSQL database to store results, and cloud infrastructure to host the system.

REAL-TIME DATA PROCESSING AND DECISION-MAKING

Real-time data processing generally follows a similar pattern regardless of which technologies are
involved. Data is first collected from its source whether a banking transaction, a sensor reading, a
website click or a hospital monitor then passed, usually through a messaging system, into a processing
engine that applies rules, calculations or machine learning models to it as it arrives, rather than
waiting for it to be stored and queried later. The output is then made available to whichever system
or person needs to act on it, often through a dashboard, an alert, or an automated action. A few
practical examples help illustrate why this matters. In banking, fraud detection systems analyse
transaction patterns as they happen, comparing each new transaction against a customer’s typical
behaviour and flagging anything unusual within seconds, instead of discovering the problem during a
monthly statement review. In e-commerce, recommendation engines track what a customer is
browsing right now and adjust suggestions accordingly, far more effective than recommendations
based on last week’s activity. In healthcare, continuous monitoring of vital signs allows medical staff
to be alerted the moment a patient’s condition begins to deteriorate, rather than waiting for the next
scheduled check (Batko & (Elézak, 2022). Traffic management and cybersecurity systems follow
the same logic, adjusting signal timing or flagging intrusions the moment conditions change, since
problems noticed even briefly late can cause serious damage. What connects these examples is that
the value of the underlying data decays quickly with time. A faster analysis does not just save time;
it changes what is actually possible. Decisions that used to be made on yesterday’s information can
instead be made on what is happening right now, allowing organizations to prevent problems rather
than simply respond to them afterwards

PROPOSED CONCEPTUAL FRAMEWORK/SYSTEM ARCHITECTURE

To bring together the ideas discussed so far, this paper proposes a simple conceptual architecture
for a real-time big data decision-making system, organised as a pipeline of eight connected stages.
Data Sources represent where information originates, including transactional databases, IoT sensors,
mobile applications and log files, flowing into Data Collection, the layer that captures this information
as it is generated. This feeds Stream Processing, where data is analysed as it arrives, using engines
such as Kafka combined with Flink or Spark Streaming to filter, transform and enrich incoming
events. The data then moves into Data Storage, usually split between a fast, short-term store for
immediate access and a longer-term distributed store, often a NoSQL database, for historical analysis.
From here, the Analytics Engine applies statistical methods or aggregation logic to generate meaningful
metrics, working alongside a Machine Learning or Rule Engine layer that applies predictive models
or defined thresholds, such as fraud rules, to decide whether a pattern needs attention. The results
reach a Dashboard or Decision Support System, presenting them to human decision-makers in a
form they can act on quickly, leading finally to the Final Decision made automatically by the system,
such as blocking a suspicious transaction, or by a human user, such as a doctor responding to a
patient alert. If drawn as a figure, this architecture would appear as a single horizontal flow of eight
labelled boxes connected by arrows, moving from raw data on the left to a final decision on the right,
with an optional feedback arrow returning from the decision stage back to data collection.
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MAJOR CHALLENGES

Despite its benefits, real-time big data analytics comes with practical challenges. Scalability is usually
the first, since a system built for a small data volume may perform well in testing but fail under
production traffic; distributed systems need to be designed with growth in mind from the outset
(Kambatla et al., 2014). Processing cost is another concern, since continuous streaming infrastructure
requires more computing resources than scheduled batches. Data privacy and security are especially
sensitive here, because data is often processed before it can be fully reviewed or anonymised,
raising the risk of exposing sensitive information in sectors such as healthcare and finance (Batko &
(Elézak, 2022). Data quality remains persistent, since real-time systems lack the extensive cleaning
batch systems sometimes allow, so errors propagate into decisions almost immediately. Network
delay can undermine even a well-designed pipeline, and system failure is a genuine risk; a single
failed component can disrupt a continuous stream in a way that a batch job, which can be rerun later,
does not. Storage requirements grow quickly, integrating data from many sources remains technically
demanding, and a shortage of professionals with the right skills continues to slow adoption.

DISCUSSION

The literature and analysis presented here point towards a few clear patterns. Real-time analytics is
becoming increasingly important not because organizations decided speed matters, but because the
underlying business environment has changed. Customers expect instant responses, competitors are
investing in faster systems, and the cost of delayed decisions whether fraud losses, missed sales or
unnoticed patient deterioration has become harder to ignore. Stream-based tools such as Kafka and
Flink appear particularly important, precisely because they were designed from the ground up for
continuous processing rather than adapted from batch-oriented origins (Stonebraker, Cetintemel, &
Zdonik, 2005). Spark occupies a useful middle position, offering meaningful speed gains while
remaining easier to adopt for organizations already familiar with the Hadoop ecosystem (Zaharia et
al., 2010). At the same time, organizations face difficulties that are not purely technical. Batko and
Elézak’s (2022) findings on healthcare facilities illustrate this well: most institutions had adopted
some form of data analytics, yet real-time capability remained less developed than descriptive or
historical analysis. Having access to the right technology is simply not the same as having the
organizational readiness to use it well. This gap between capability and adoption is especially visible
in sectors such as manufacturing and public services, where legacy infrastructure, limited workforce
training and constrained budgets slow the transition to real-time analytics even when the technical
solutions are well understood. Addressing the organizational dimension of analytics adoption requires
not just IT investment but changes in how teams are structured, how data governance is managed
and how leaders are equipped to act confidently on data-driven insights rather than deferring to
intuition alone. Technical infrastructure alone is not enough. A fast processing engine connected to
poor-quality or poorly governed data produces fast, unreliable decisions. Proper system design careful
choices about what data to collect, how to validate it, and how to present results matters just as
much as raw processing speed.

FUTURE SCOPE

Several developments are likely to shape the future of real-time big data analytics. Artificial intelligence
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and machine learning are increasingly being embedded directly into streaming pipelines, moving
systems beyond simple rule-based alerts towards predictive decisions that anticipate problems before
they fully develop. Edge computing, and the closely related idea of fog computing, is likely to play a
growing role, since processing data closer to where it is generated can reduce the latency that
network delay currently introduces (Bonomi, Milito, Zhu, & Addepalli, 2012), especially relevant for
the Internet of Things as the number of connected devices keeps growing. Cloud-native platforms,
built specifically for elastic, distributed workloads, are also likely to become the default environment
for real-time analytics. More automated forms of decision-making, where systems act directly on
their own analysis instead of simply presenting it to a human, may become more common, though
this raises its own questions around accountability. None of these developments will fully solve the
underlying challenges of scalability, data quality and security discussed earlier, but they should make
real-time systems faster, cheaper and easier to deploy over time. As edge devices grow more
capable, hybrid architectures that blend on-device inference with periodic synchronization to central
platforms will become increasingly practical, letting organizations achieve low latency without
sacrificing the accuracy benefits that come from training on large, centrally aggregated datasets.

CONCLUSION

This paper set out to examine how big data analytics supports real-time decision-making within
large-scale information systems. The review of existing literature showed a fairly clear technical
progression, from early batch-oriented frameworks such as MapReduce, through in-memory systems
such as Spark, to dedicated streaming engines such as Kafka and Flink, each addressing limitations
in what came before. The discussion of big data’s core characteristics volume, velocity, variety,
veracity and value helped explain why real-time processing needs specialised approaches rather
than simply faster versions of traditional tools. The proposed conceptual architecture illustrated how
these technologies fit together in practice, moving from raw data collection through stream processing
to a final, actionable decision. At the same time, this paper has tried to stay honest about the difficulties
involved. Real-time big data systems are expensive to build and maintain, raise genuine privacy and
security concerns, and depend heavily on data quality and skilled personnel. The discussion around
healthcare adoption showed that access to technology does not automatically translate into effective
use of it. Overall, real-time big data analytics is becoming a necessary capability for modern information
systems rather than an optional advantage. Organizations that can process and act on information
quickly are better positioned to prevent problems and stay competitive, but realising this potential
depends as much on thoughtful system design and organizational readiness as it does on adopting the
latest processing technology.
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(TT& 3T @ifed, 31T hHiE 1429)
T AT UG B AT TR G T T Bl STIROT haet SMRe Itk qeh S et Tedim | Zaw
forqam, Haw, it gear SR STu SThis sterar fga uX ifew Te 1 e of qifed 1 @E stiafas
JIfh W 1 9 ST BT § S Iowdl & | 47 6 I qe1gT AMied Sl & Sia AR Il arofr a0
T Y @ TR 39 ST T 2Maiies € SR SAferh T &idr € | I aron § forg e, 3w, SR
qfth ST AT gaT 1 UiqdTed gatl, T8l Iod S Siiae Ader i JAdd: q8Rd § W e aid
foarg 3 €1 29 oref § S ol SfR Sia gfte U - g gus 7 S WER T ¢ |

Aifefa® Aq W [ & AWE T9T

TR % T8 ATATHS STiae giee IRa fHae i | i &Mue WA & aref | dare wia
AT & | ST TR et | Ui, @, faf, FH9r 37X SeAttcqes Tad=ar o fawai & et
3T TETRRT & AMfe | e It B | e bR & TR i Tivasrer R a1 widietter § of Sies
Pl IYAfEEl & AT - Y 5@ AR Uy B ©ieR H & Ted At Jaq A 88 ¢ |

TR & FIae TR AT R ST TRARISH & HeT 3 JdTie e & ST 9ehdl @ |
=] ATE TRYET H AT [ T TeIgT Aied Sit ! aroll § ach (9T, FHY0T, IR SR 9 & 7 s
T AT IRATT ATeaTtcnss Aifefcas foREd 0 U "e@yel 9rT & ®9 9§ 3w ¢ |

forspet : =ff 75 T FRIgy wifed St @ Site aE A e el a8 T B ¢ 6 3
fhe Sl had Seh! STETEd l ATTH T T HITHT i el THET ST Fehall | ITh! JTBled & UIe Uh
et sreforss, Sfie TR SanfRe e e off | aTerepTer @t THRAT, e 3R S i e, % aRRar
T ST faRTed, qTRaTRes ki & Ui amsfiadr, same o Jar am=d, 90 aniHe aries hal o
TATIAT TAT b AT ¥ AT R 3R T, T /9 99 Sfia 23 & TRem 64 ST 2 |

IAHT AT A I HER BT AT T AT FAA &, fohg I8 S & o 78t et | 98 wania
TE 3R STEHR F FW ot T4 e, anferes ggar iR fvfar Sfiemr #it oik IR et 21 T %18 %9
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T Afe Afe & wed o 6 fraia e Siae gfte &1 BER T SRT qE SIT 8, 7 foRe W 3
SR 7 @ 9T & I BT |

=4 YR HER & T, I & JAgel ST I &I AR & FHM &0THR A9 B AqT 9 B 5T
T HH BN & AR AT I LT ATATHS Tedi Bl 3R 3@ BT & | TG 37 G goF a1 & arer
ST a0 3R FF & o0 Faer T et i AIET Il &, q9 TeTEd had Ufeliaed el 7 ©hl
UF Iod Ak U a9 S 2

=9 gfte § =ff T& T qe15T Aied i 1 Sa SR a0l U - GAY I AT H & | Ih! arolt
% yfcrnfed e, @, 2R, STEPR gk SR Uy &1 o § fagarg S Sfied § qd w9 8 B &
TE IR AT Ih! dATON &% FTHh AR Ak Fasr i Uferaen THIORG e Sl & | T2 q9ad
<7 T[& T FRIgT Afed ST I qRATT e 3R aaE gfqerd # fafire T yar & & |

e

1. FAER HR, “T6 T TG Alfed &1 Aaa”, 6 o qeIgY : SHad o fakast, Jur. aed g, domer
giater, afearar, 1976, 9. 21

2. 9N YT T4E, ‘U6 O qeIgT Sl #l SEdl”, 6 o delgy : Sidd, Ha9T o Sered, §ur. a4,
UAET gfEtde, fedrar, 1997, 9. 8|

3. Ul g@dR e, T6 O Fegy i, dus ufedstd, Seer, 1976, Y. 14|

4. 9 Srg fHE, “TE O FRIg : Siad, SRR O IHe e Fl g¥ ST, 6 o G8IgY ¢ A, |adl
d SIeTEd, 7. 40 |
aRA e, “T@HT d AT a1 HaEoT (W @), 6 o delgy ¢ Sitad o fAfEsT, 9. 621
1. TRa= [He drfa, “T6 O aeigy Sit &l ATl &7 areife 9er”, I O Je1gY ¢ S, Hadl o Jeed,
9. 109 |
AR T8, “"icr a1 foehmd o ®@g”, T6 o qeigy : Siied o e, 9. 28 |
fiiferaar oo foe wd =t e g, g sfaem (1469-1765), domer gfvafddr, ufearar, 2006, 9. 55|
=, FU@ e, “TE T TeIgT S ¢ 97 W1 S YAR a7, T6 T qeIgY : Siiad, Jer o Srered, g
22 |

9. @R g (Fur), = T& I TG (FRE &), T6 T9E oF JHardel, Taer, 1976, 9. 79 |

10. =f. BT {8, “T6 T Fe1gT S & ered”, Y6 O qeIgy ¢ Siad, Fedr I JIeEd, J. 265 |

O W : of 6 1 FEIGR whed S anft § Fafud davf ot aifed fHE g Waa o 1% vy At
T & Hellh Hedl A@r, I 672-689, ¥ fau MW F |

MR & g feoqofy

TEI AT T GO UF e e 2. ufed e (Ui, @redr s, siaer) am &
TS AT “Sff 6 O F8IGY : Sa=-A1T” &, S Gordl gede 47 T6 o7 9e1ge ¢ aroft o STeled & Ra
F YeRIiaTd & | T (&4t ST 1 S AT & faud - fam=ame, Uiceiias dawt 3R Jamie STar &
&I H T g0 QTR e Afefers Ty 8 e forar w@n 2 | e § e Uferiaes ae, SExon
wd foERl &% g Gidl B JAEHT g qeHl b &9 H Ieaidd [haT 4T © |
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TS & UG d & Iaar-Tieey a1 Me]

T @Rt

Qremeft

Bl TG Wg War

qremeft

gioera faumT, @reqor fife 7w ufter, fadrmme

e JIA

HeT TERTert & T Wahidl o STfaciia Wi Hiad UaT fohaT & | STallichah-STeATicreh & iR Higd
% BHRT & & U b1t & & 3T <al- Saareii Ua wu-qfat s Fwrgfr ud &+ yfi @ €| 7 fEmag
& 29 FOQOT & § gH-9d W H G- & gR1 At G I a6 T T S 39 A @
TN UG 3cllTcheh GraXdl & HROT STel U SR WM [adeha = 9 & &l STEATH &l g qaraT forae
YT TETET0T TR [Tl o [T WHedt e @ | a8t Hete Mt 7 arteay et # ferd s & ana
&1 Raeels qam@T | 98 & SOl 9iie gavdr & QrE-are ST & e 9 sfus 9 & 1 3d
AT &3 H YI-TT W Afoheh Ud IRl Sal-Saanati & wiax fremm € | 2 @t Sfi-gaametl § & ey,
7 I ST, TOT HATS, &5 % T B § U1 & Saar & &9 H G A & | T - 9 & AT
TR T ST & Sferd, Ararsl U Jensii &0 ofeqd= foham T & |

Foll - AT, BICA-HATS, TTH-U8TS, R, famesT |

HREK]

FATA I HATS & T &5 § T8 T S a1l T AT Mevq ol &l dRiiomes e dfertaes
Ty i et FAT ST e w1 & | Moy & aar & &9 H aird 2 & dew H 3T Arema,
AT U fpagfdt Jaferd & | BIa-gATS (AT Twarad) T Te-Ters &aqqe 899 § I8 & RER
(STeTEn) & aRE Hid ol g W Rad & | gl TS & A A & oo [SIEST I e I8 &7 HAS,
& @ &7 (https/:kafaltree.com) # Fafer fehasfodl & STTAR Tiesg & &1 TH-8I 99794 ¢ |
freRTTe &= % yaford Sraret & STER ey a1 1 J=0 T &g B T @1 & (991, 50: 2014) |
STIET & ¥ Jafrd Aaarstl & AR Mesg T &l ST Gicil-E[AThIe § 3T &7 (STETd, 17: 2018) |
foRacfcrl & ST Tiesy 3adT gl TS qaTe & URUId, BaTs & UId Ud FerTs & I I (3REmd, 17:
2018) | oY AT T HIAT T AT HiciepT AT(THT, 50: 2014) |
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TR SFAT 7 I % e H Hifct Toe SrereT SO Ioieh ‘TGS o= agitaa:’ ¥ fora &
@ A MRarer: fEafa 9ew wda g,
EAEATCYATe T T899 TGS TRATSH: |
@t diepdEdisia gE@s: @aget: a9 d,
g O FHoumtaaq Juak e |aar (STeRT,14:2024) | |
ST TR ST, AT T e e &, 3 9T Hha &, AR T q97 bl & AR qha T3l STl
e 2, U T T TR @ H avadT ear & (ST, 14:2024) |
Mg aar & I b d<q | fo@a & &
FrfqaeRae st fafty s RfRr
EHI O gHY IduM aREgEr: Tfigl
gaTHIE 3 TN UT BORER AT (T, 15:2024) |
HRA 3R AT T IAL FHAT H FETRIAT T4l b Hehe, T TR b T ATRIS e T T
BT i TTENT &7 (STRT,14:2024) |
driferes Ud fohaefidl & SR el TS SAE Sl |1 Al & Wb Ie i o Fei of |
T T 2 Sreie 311 aaisil ! SUTaT &1 | T < HB sl Bl STIH! TH-Hal [G@rs (AT, 17:
2018) | ST F HISA S@HL I b I 3TTeal [qare L | A1 [Fd1e § Il T I & AN
E ETEd Mg A & YO a6 9192 AT ¢ (b GRITe ATaarsl Ug fhaghadl & UR 9 SE
STE-M Y AT | T § Ueh Actehe G o JET FHwT HicieT bl 3T | STl W (G T gt fohom)
T & ST, FHiciehT r @reT 8 et 72 3R Hetehe qaid U | Seiehe qaid UX T, Hivier & el 3 et
fF I Giel- gHTeRIE & T & X Il |1 AT & W ol 9 I /a1 e & gdifed 3 3w STl
SATed! T ST ATE & | Biciehl = TS 1 AT & T8 ST [IaTe &l SFATT AT 1 e | T, ATe
& UTE T TR I7E qRYOT T TS | AT bl AT gAY ATE S AT Bl hiciehT & e fme @b ST g
0 | SR e & 18 TS, T et & |1 fIaTe Y arad STae Y9 e ST (A0S I, ARk
8 TS 2026) | THTET o T AT Fo7 HiEd gHoT Iawd & o e & He F9g q9arq T & T
HfciehT 2T THTEET BT FHIER YT 31T | TS AT ST 1 1= Tl AT, Hicie & ST A T AR
I Q19T BT ARA T IS S T | STE-9 T8 1 THT o ST, |l A1 Biciehl & il o0
e[ Iohe BT AT AR T & FHa-l Tl [ a8 Hiiehl Bl TGfT &g AT | ATl qiai 7 a= Bl
AR T TS &8 SR TSI 2l Al e o (o ehiciohl & el foh Tarirel fIg el e | 3 o=
T o oTT WA & el & U6 heehe ATl AT Hiciel i Sl § TgT arer & | g &1 e f31g]
T S foran ATl At & TEs e B AR & a0 S 94T R | Eed atask &l T & e |
=TT, foreg o # el dTfeh IHehT G & ST Wik A1 & I8 91 YIS (88 8¢ ofd § qf+=i
7 I & U 92 9 Al & 9 (H5) H 98 Y Rlall A6l § 39 IS & a1 Je7 {5 fob s=ar 73 s
Td T iR & TH & 9 U Th I9d G@R & e (S 91T § @1%) & @ | a9 S a8
T & W R T A Us TR & fads & 9 G @ (IHeT geried, |IETehR ¢ 8 JdTs 2026) |
|1 & U |1 T T AR q8d &Y A1ed i I8 T MHeTe g | F81 T A9 T T8
& ST H HET | 9T fIaTe & aRe a9 9| 9 & a1e HT 9 9 97 | 98 JTde B 8 ST O T & 9T
THT AT SR T e BT T GIooT el TR0 (T, 52 :2014) | ST T F2T GAT A S8 fUar F weh =rer
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ai | e e 89 & ReT S=T @ U A (T9) TEF feer ur AR SR a= @ gt @ A
U I & 1T 1o 2T |11 I RTaH 5% Tie qard YT | U T T Saal i @u— AT, @os §
IBi U A HicipT T AT S ST 70 ST & q99 Hel q9g01 HeAT %l T |

T IR T T T ST 18 & =S Bl AT TIA BIedl T8 I8 S6T €I R A T el Tl e
T ATl AT S Y X AT | T Tadm = il Sl Fae i gT el [ I I8 €I 8IS < i ST
ST O O e | AT Mieeg T SURT 31 8¢ IOk {3 foh 1o 1 T |1el T T il i &7 ey,
< it @l S 39 g A fh S BIE Afear 99 & R [Hade Bl S & Gl & dl H1S H1 a0
BT T ) T2l Ot FehaT? I8 Gt ATt A dfehd e TN 3R TRt d8 § Hed e T4l | S
T[T 0 39 T 61 Ial Tl df AT o STeleh i 379 AR § AT 6T | ST Mesg daar SR ugd
T I8 T T AT T o qH G qog0r Tl F T i ST HUAT AR TATIT ST AT Hicih
& AT foha=T ST BT & | TS o |l A1 Bl 3% e & [0 -G8 PT AT & ik Mesg
T SO TOar | il 6t T Rl HH B HT AW BT | TMewyg i d1d Bl AT 8T AT F |rdl ai-ai
N T G R & AT (J102 qoieT | AeTehi @ 6 S[aTs 2026) | ST Tesy ST T AT A

AT T T | B6AT 3R BT i T Mewq T ST g AT 1T | 26T TR hedT, Mg i =T
FEAT H FETFAT B I (02, I T, QAR 6 JdATs 2026) |

—— . .-.T-,—‘/q-i"f-‘

i - =

TEd RIa Moy 3 AR U9 T e, Hgdl g6l aqdl (9 JArE 2026)

ey 3T & Gell-AThle & THmEd o & Twe § oY 31 ATand gafed € | TRa aar &
THTET T & Fa H T fHe 70T g&aeh TT-A1T el BATS,’ # forad € foh TR el Ui & aiiare
& WETRAT & |1 TRTE ST | U fharddl & STAN Teeg aaal & ST il & TH HATS, H Tl AT
2T QITE T S [&HT =Iwarad § ‘SAfear e Ueh FE &l ATdh AT | 78 & 3ATdh ° AR 6 qfth feam
& [0 AR S SAT-E[ATRIE & TST TMiewy i AT Rl | AT BT T e ST TMieey, dadT ST
AT & AR | T A Wl A I 79 Rera W fSemr 3R ge d+ard ot a9 &1 3R T {6 |
TS AT I aar 7 ENH-EMTehIe § ST AT Bl AR Tel F STUAT I AT |

Ty At & R At &1 wRo

T, TET 2T 7o, T, ATar MRAT S A 37 S a0 A1 | ST 7T 2 |
A -HATSAT AT b T T’ 1 3 BT & T’ | U ol ol T YR & Hehel o &l B
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% BT 37 T T AT ¢ |

AT MRAT- 9T HT Bl T8 F Teadl g1 qgh S T T a1 39 T & A9 e o |
ETE & A W Ie Fa9 | qrar MRAT FHaT T @ |

TR NG~ F & T JHAT e Td TR STafq 93d avf (AR1) 1 e & BT 3¢ TR 4T el
S T (YT BiE, HIETehR: ST 2026) |

FATS Hed § THET & TR HEX & G-arg Mg 3aar & i o ufdg | off ¥ fad
(rerer ) Reora MR e wiew, /T2 (sreren) # fead s fave () wiex ud SHiare & =rerard # e
Tieeg dadT HiY | TMeey dadT & <AETIadr & HRT T a0 [iedl @ STAred 9l & |

7 v e T -
1 - ot ™ e EYT T NN
%5 » r 7 I e .. N 2 AN SITESe -
7 o e, e - g 1\ e
+ £ - s e 3 ’ - i 2 - ¥ v
4 A A -
h | ¢ . ¢ { 4 - - Y END e J
L. R | 1 \ "\ 1% R T il
N . 8 k% 1 . T
A : | .
'
\ » YR 1 . >
2 ' g " F . | e e

s e iy aan iR 9 digrEna Rea ey 3aar (4 Jars 2026)

T SET TP o @ehehTehl T i I, STl & TR, Hecteh T o UToed, SRSl T & T,
FeTehIe T & W U TRaarg & R g Tl S & el Sadm o | Bl aadl & ar-are Tesg
qAYOT TS, HEd H Alhaadm & €9 § Tl STl & AIhaadl & 9 § ey $aal & SaR § Jeaq: drareg!
T AT Al I A B R TR S & | 7 YehR = & fore @ o gRT =rrad | Arfen
T T A & 6 YR AN ST T Bl L TR TR fa@e Moy & adT & @1l § @ 3d ¢ |
S AT BT AR G BT S & Al SR W6 9 o Teey gl & 6y § =fear g & | ey
T & Ay aREd § i Al =it A r SATe Ud It UTeiAT SR = & dadr & &9 H A bt
FRIT el & | Teod ST i ik TUFaT T ST SH AT AT & o A a9 | e Mooy
TFAT W 3AF AN TS ARl 6l wror fopar 72 & | sttt Mardt =t qroee gry fafad iesy g
& T & ST ITebT TROT SiraT a1 dfered # aoi fohar mm & -

3 HR g Ol S MREr g A SR |
HEI 9 TS AQGUS B o,

g ol wiwme TH T AaT)

3 HR HE H EEN @ gAA o DR |

(https://devbhuoomidarshan.in)
THT TE & 3 AR AR ATl BT T90T HATS Hed H M [haT ST & | 30T Moy <l &
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HfeX # T dad HATS Hed & ART A & AT T90F AT a9 ART Tef AT AATBIAAT bt AT 8 |

AT 9 | I8 ARI Mewyg Gadl & Hiex QUAEaT T & SE0T | & | Trmad | ey <adl & iy
I ST & TI-A1 G &l [ThRd F & 29T F T 570 BT TIF AR & Mooy BIRER
1 T foham ST %@T 2 | Tiiesg, ST @ HeTidl Ud SE 2 AboRI ST Sl ~Arafyaar & @l &l
ST I & TE9T T ST ERIE TEI & GRT Gforae Mg TS AT T SIS fohaT T el 2 |

ey T

STETA Hl. TH. 2018. HANS, AT & =1d dadr e , Al g (27 |
T, HIfciaedd 2024, ITREE TR FHATAA, WRATT [T FEI AT |
88 WH.2002. TT-9FT FIAT HATS, TeT Ui, Toadl 2T, A |

790, 3% @@.2014 . SIS THMET & I W,  [OE gfedens™, 8 |
https//:kafaltree.com, JTHT faifer- 7 Tg’s_fl'l's; 2026 |

U W 0 N =
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BRICS 2026 : =R, 9gANT 3 Afyaer ufiad=
Teh Hedieh

. gl AR faart

TEdE A

AR - &7 Ud ST STea [ |mT
St T GeTgy Qe feut shicist et

AN

T2 foll o 9Ra &1 Sregerdar § St 1841 BRICS T9 T Secidl dfYaeh e § YR &l 9l
T YfHeRT T He@qol Hebaeh 16T | THe H Jieah SmaT G, TAad amed i RIER!, e
TEdIT, Heaqol @iall aoT ST S@arst & Forgdr 9 Jg T9@ @ | 75 el J9ondsy 1 qEaf 4
TepR AT ST fa9T w9 & Aeayet T | faeaia BRICS # ITeiife, sTifefd o Toifis qawel &
LG TS 290 A Ak A, freprE, debi oTR gwelia FeanT ¥ qetd wafifd @ | 389 T Erdr
 f6 BRICS faftr=r sifcrail & o @maeiie @edi oiR Sgydr didde e &l 9e@r & ardl Feaqer
W 99 @B

Keywords: Innovation, Global South, Multipolarity, International Cooperation, India, Strategic
Autonomy.

AT

TS & U9ATd @ T T AT FaeT # ufeaHr icral &1 T9E T T, g adae /9
T ufir, swpier ofR Afes sTafReT @t IwRel sreferaeant afyas fh-Hdee @ guifad wX @ ¥ ) g
qRac &1 goqfd § BRICS U He@qUl g9aid Wd & &4 H W | THeRT IR SSiid, &, 9T AR =
& AT EAT TAT A1E H SFET0T STHIHT & T & TP [IEAR G | BMferan fIear 7 36 @de Hriifas o
aTfefer faffere gar foam & 1 BRICS &1 Hed dhad SMfefe e de ditd el &, afceh afyaes gmas
Heemsti # Gur, faemastier ei & feai @t sifveafts oiR agygdia faga e & fmfor & «ff 21 % | BRICS
2026 % HeH H TAER, FEANT IR Afeas aRade 9w wea W@d & | i e, fftea swefemen,
A Grenfirent, St qRe, T, forfi JeanT ofiR SMyfl Jaemd STared et st gHed w2 @ 2 |
R & for BRICS 0TI T, afas Sferor s urafiendreti $fiX stferes gfii-iers dfyae e &
STRT T T HeeqoT 59 & | T 3Terde BRICS 2026 & Y@ STTATH! b1 fA9eior el g1 e gitac

T AR 0 T T ik AT © |
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BRICS @ ®qT T4 g%

BRICS faea &1 9@ ST STefeaaeail &1 Uk Fedqol aguelid 7 ¢ | Riqwar & &1 9o §, 20
I B STotid, &, 9T 31RO & faesr JEEt 7 foer & gl o @i of | a9 2001 H MesdT %
& TehTal ST o S 3 Aol | gedl 39 IR srefegawensti (i, &9, 9Rd, 99) & M &
JeHTERT & ATUR WX 9 q9e &1 A T’ T@T 91 | 39 918 39 o9 & aid Aeiias Ud AT q9=aa
FET AR 2006 H HYH T2 FTGHT & STIER T facer w4 1 qeall s do% &3 | 16 5T 2009
T T & TSR H T 3= Iy T e STiferd g3 | 2010 H ST SThichT 1 98 § e
T 1 ofa foram T $fX 2011 & = fray q=ie & foe @ ooy e | a1e | @2 of 397 36l
T2, HY T 9a8 & &0 | d1 BB IRNRE AR & &9 H | A [ ATRSGT TR T U J88
FEAqeT JART &, ST afeeHi-a=ie & T At 9ifth & qEqad SR dggad G9a-2aee & SUR & Jardr
& | ST I8 TAae ATeY i Ueh AR THEMAT Bl SATarT a9 el & | BRICS i ®I19=T &l 9 3694
IR STIETAT o i TEIRT Bl AT AT T AT9ah A AR Aiicreh @raedn § fammasiia doi
T T T AT THIGTE ST T | ST I fohdT 391 & fa6g 7 a1 TSt Tede aamT e,
feeh TXER T, T, FEANT SR FEAT & TR W ATaT f&dl & W g & | BRICS & 99 @
Sedl § aTfeler ud ATRE HEdT &1 agrEn &1, Faer 3R faxiir S8Rt &6l 99idd &1, Tad [ &
Yiefed e, fasTe ud YTt § SednT ST qdn aivas St deenst § AR &l 7 ST i
%1 BRICS &1 U% Heaqul 3599 Afydeh Qe 23ae &l SAfereh Ufiiereyef, = ofY aggdid a=m
ff ¥ | 8% e HIH T, S foxfrar deensti qan o=y aguelia et w fommasiia 2o & Rl ok
STTATS 2T SATereh THTEl S & flT FedivT 63 € | S8e a1 & ATAhATe, STaarg IRacH, Soll geal, @
e, e, farer R qepeiienl faeere St AfYaes qEgi W off anfess fram-famst fran san & | w9 & |
BRICS T F&dRT dhad AT &1 T HIHT o et TSI Ud Geam, referaen ud faq o aiepias
Td S-8-3 Heei I 5 537 & | 39 YR, BRICS T T &l Jd @&l SHRAT Stefarawrsti &
TEAT, fIhra SfR T T ST T SRS 2raeen § Afyass aferor 7 yfiet & geg He w2 |

2024-25 ¥ fire, Sferfa, SEmiamT, 09, 9odl oRT IR gue & W 2+ & a1  foe & org g
T T ST STETer SfR Afdaen ST @ wiT 40% fewar smar & (At & Smeam W) | At Sy |
T BT 10% & o B STTardr ST Afyaes TET H 30% F ot w9 fewan & | et A srefermwn 7 fyw
P! e AR 9% @ &, T8 i srefeawnsli # Sdeendl AR AT Jie TR 1990 & 396
Y & TR Tt W T | UBe et ufYed H Afas T g3 A o, a8 o qifth o) g # sifer
T TR fAferdr & | foed 5 36 9ron &1 A & & 6 fava-araeen fadm g g8 & ar wnfud
UiYEH-g ATl Jeet & ge-fe & disd @l aey | R-uieeHt 29 & o foe @ aedr sifeiw
3R YTt SATEaar & Raah U GRem-5ad ¢ | {B &8 ao SHRE 4T 36H 7eg & @ &, A
3f3aes AT § W8 g W ST {@TE AT 2 | 78 T Tt bl ST 9 SR Sfde Tt &
T TR & & fow ST H ol Suder SIaT & | U9 §, ST Sewdt U H Pl el e
AT F IeTE BT T & | i gof & 31T 29T Siaaniies §9 4 56! qeedar & o srded fhar
& ToET | H A B i T2 Ah Db ¢ |

T 1T T qeE qfehd 3R SR T aall 1 9@ SATRIHA-ed 98d d sniia & | foem
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& o SRR A9 o7 ¥ JAred, Scliioa, Selrad, FaT, FeE, e, aedE, e, etk
SR foaraem- St fareR e § 91T & € | I8 T (7R bl §eaRT & 379+ Heddh Pl [ & 31T
AT T TIATHTEE e bl ST AT Jolgd e H 7ag el & | 5 7ot U Ui 998
TEl | I HEAH-FHOT & & H 1 Y B & | g SAATHE b Af9ash T UX B BT AT T8
FEueta faehra dop 2, foraant aftereamr 3R ST SwRe steferamesti 3 1 € | 36 Heands foa qeet
P T e S AET-SAwR aUer & | 36 faudia, fea % oY sEunus- 3t & & sHia &
IR JHTET A1l & | R Siarsi fowiia saaeen & it HisE wAsiial Bl 6F & & g | H &
& & | el & (Ui, I orEr Rt fore JeT a1 e fheeld df Uois | el & | dichd T qarai
7 RS TH-3F & MR &1 R o, geeg 391 @ fefoved A yonfadt & i Sexsiiafae
JER B, DA Gl o F2Ted qaTell &1 U | Siie offc W I8 & T & |

o T & 99 ARG |9y

2020 % AT TERT T THAT & 91 WRA-d Faei § THR T ofr o7 | U8 § faday 2026 &
183 BRICS T & SR =1 Tgafer $if Mt &1 a1 aw a18 9Ra I S JeHe= ! g Al &
e feeli arat daei § Hare @ araET B Tyl Hed & | S Adret 7 e P drHebIere S WHIE
gfte & @ qan Aquei & faare § 7 9ea- W SR [T | 9Ra | € & § qnf o) Rerar & faem
T SATALAE STERIAT FATAT TAT AT &, ST Tedl « For Felt FofeT THsidi o1 ura i) Her 99 &
STIFeTYoT ETEN T ST IEATE | BTafieh, S Te-EhAT 1 Haei # Yo oW & &7 § @ Sfad T8
ETT | ATtk =T 3@ & 92 99, I Agard SfR i srge o g ot off eyt 2 |
THICT FAHI 0T B “THIT” 0 el “Rerfienor SR are” & &9 § THe1 e IUH & | ST agii
T g2 € | 2026 T AEH-SAT ATt § Hf SEEE AR SEad, STYd-g@ar dR) R 989 92 9491 & |
fSreRT WIRA 3R 19 6 oro |t feuefia Aaqae g fopg famT |ret dfdaes 98 X 9ediT &1 S8R Uad
AT & | AfYaeh T G, faehrE, Searg aRac, debeihl TedRT SR Taad |1se al W ieharsii I a1
29T & dr THE fedl @ FHETS J9E € |

IR & o0 19 & &1 Harg a1 T 3T AT fager i w1 v e & 1 smie & e
U ATEE, & & |re G qar 9i9ed Uiow & <9l & @1 qedl Sl AW Feld §Y diF & arel
T A &, A9 & A e que gerd q9d Aoyt At | orcferd FfRar & e R Iebfeas
STTYfef-gfaany faesfad T it STTa9ae 2 | 37a: 2026 T BRICS F¥w HRA-A19 ddei # Rerdr, darg
TR fcreqert & Ha l {9 H Ueh Heaqor =R9T T ST & | THHT Arepliaes Hed 2 ard T ¥R Ham
o5 <A1 o1 |, Snffes dder o) frafia werifas dare § 92 g8 W I et smaeie wfa e
2l
BRICS &t gAifal ok wfyss & gwrammd

BRICS %! Igail HE&IaT 3 8ah Afyaes yfafieresar i) g 1 foear fean &, fhg gae arer sma
et o e o ¥ | wae At o) Ao e, o g o frer if i st
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STAT-3TCT & | IR Ficreqerl, ®a-uiead a-ra, afeed uferar @t sifeear qer fafi & foa |wes
& i WEATT Pl TG &2 bl & | 30 STffieh, SMRer R BRICS 90 & &= agel onffe ud
T gfcrerdt i qe@qel AR & | SHRET aR A U R iR AR gfiey afvas @ §
SAfTRaar aer qehd &, foed =R yare, smqfd gjaarsti iR famraeiie sreferawensti X yHe Uz Hehar
T 1 v uRRfafaat @ foe & are T gereit ® R, Jeferss qara gonfdt ofR smafd st
& fafarefienTor 1 agraT S T STIER & | BT, ATe a7 AT YU dehiedds faxiia e faentid HeT 9ee
9T T S-S AT Ml & HROT AT 81 Tl & | SAMAY ARG SR IOTIE qedT AT
Tl & |

Hoft & BRICS & I &1 U Y@ ST © | &, 3, AHal SR S SHoll ScdTadh a9 aem
ART ST I S 92 Holl SUHIHISA! Sl SuRdfc 56 afyadh Holl 2awdT § Heaqol 7 a1l & | TF-ThT
qad, ufyam ufemEn @ stfteran, SET AW § Fag™ AR ol HEdl § SaR-ged § -
STfEETel WX HEEHIfT T2 ST SaTd 9 Hehal & | TAT Soll @idi P [Afaeiesor, TEhoa ud
TEHTY] St TR WER ST GRATT ol Rde AT W FEdRT S99 e | BRICS & faw ud o=
T T Ted & T E | T8 A Gan-fRiedl 59 a9 & 9 Afyae e, 9guai qednT SN
HEINTT G & AT Ha & & H AR IEMHT Hew@qol SN | Afaeh STefeaaeT &l Te HH¥ar &l s@d
&0 BRICS 3fX ufemst 39t & o/ qof offelen et Amaeies el & | ofa: Ufeqdt & |1 §arg 1Y
e ! it SATa9deh Bnfl | o § BRICS @1 F&dNT 1 HaT AR, 3iied yoram, M gigmr,
Footl, STerang fo, W@rer [RE, Heeqol @ik, Safe Y ofY Afyaes JemTd gur S &= § 9 qehar
&1 Ifc qee 397 79T FAfareareti & arase are fBdl W THE a9 @ Hd &, af BRICS afyas
SITE & Heaqe! YiHeT 4T Tt & | AR & o7 I8 H5a T @adl, Sl GRam SR afyasw aferr
% fedl & 99 dga @fd ST H1 FTIE TS BT & |

el

forerr 2026 & Hav § T e BT 2 o AT HA 1T A SHIA SrfTaRsl & ST HEART
T AT THTANCT TEI&T 6 a9 bl & | TR, Hrm gigran, firee srefermaer, sRa drnfr, S
&N, Teaqel @i, ST S@er T Jfiasd STa-gar 9 98 396 Tels &l @Add a1 & | qeeqdr
& faEaR o BRICS @1 9riifers 0d el wéa agre &, fong fafer= Troiifores s, anfife feai ok
TR YTAHebRdT! & HROT TeHfd AT 3R GEINTT G99 T8 9@ FAT a9 80 & | 9Rd & fog
BRICS &I & Iqa! T WAl 3 Tg9aid i & dad 7 a9 & | 9ra afias afemr &
TP STTasaehara, Sfue Ufaf-Tes afvas e Tor JaersE Hereil § R & aehred Hd 50
SR, &, T IR 3T Ikl & AT SO T8l I FIHEIa €9 9 FATd B @l & | IRa-9 dagi
 gfcreaef & STae[E qarg AR ReRar il STasashdr I T & b FHeRIA SRS Aot | Siiafaan
3R WEAN Uh-gal & faret 7, afess FuHIaR afskard & &esdr 2 |
TS qAT 9fYa UfTET dhl SARERAT S AR 3R Sofl el Pl e IrIfiehar Jar &1 & | U qRagr
T T gerell § AR, dehfcash A gontadt, Set |l w1 fafeiewr, geayet @i o s

50 : S[TE-Taam@R / 2026 FT WATGTEA / ISSN 2348-5639 ( WRT-5 ) Impact Factor : 6.521



JUTEEIT 3T A STafed et BRICS TediT & S STeR o Febd & | BRICS a1 wHrasfierar
3% faear w= & 12, afess fafae fedi & i qedfd, eI emar SR SATaeTie GednT et Het
Fl erar & feifRa 2rf | 38 daa afyaw-fakie 29 & w0 § 3G 29 ST ey B ST wE
gfe BRICS Ufceqet $iR @&diT & &9 dqfad ddte ae1g T@d g0 aTs divdes JHifaal 9¥ 3 FednT
TRl e &, T ge Sfee Fardel X agga divad ae & T § weaqol qiHer 141 Jendr
T 1 29 ufshar # IRa afyas farr, i @dr SiR GedrTeTs dgaadne & did U Wedqol 8q &
9§ HE B FHA S |

ey

1. ST, TE. (2020).
The India way: Strategies for an uncertain world- HarperCollins Publishers India
2. SR, TH. (2024).
Why Bharat matters- Rupa Publications India
3. @, A T (2020).
International relations- Vikas Publishing House
4. Ud, w4 g (Ed.). (2020).
Indian foreign policy: An overview- Orient BlackSwan-
5.  Ud, U9, 4., Ud 9, . (2015).
India's foreign policy: Challenges and opportunities- Cambridge University Press India-
6. ==, 9. (2016).
International politics- Vikas Publishing House-
9T, TR, (2021). 9 i Ry ifd Ud AT G, Pearson India
sfe ArROT |
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vidleh : FUTCHaRT, Wi 3fR Hea TREr o
3T

T, HHNRl shelehit

oo, §-Tdoglo, de/de (fZd)

FATAT- ARHT T G B
HelfIemad Jeare! foar -sfrodfotuHo (BoTlo)

AR- 9% Hadr T ST &1 Th @2 HA &, S THE & A% T6T Hl Agfah gieenor §
QIR 3T & | 9 1 & ot enfifes T 1 vl 2l & afces TR =0, ST F2T, FH=ar
ST ATATERRT 1 g § T@eRd fof@l T & | 919 o AThed &l Ush U8 AMa & &9 | fafa foear m@r
& 1 THIHT FAET & QT SShY @21 el & | Q1 1 AR ST & Raars @l AHd & &9 § fa@mn
T E

TH FHAdT | Iq® Had ‘YE dIEN & €9 § Tel diep U [ana, dredl AR qeusid a9 &
Y H YET AT AT & | g8 TN BT I RN TORT T A 4ar & feH At snfa & A & |
& foTT ST, 9, STEET SR Sreantorss S 9T AT ot /T ST o |

Tt S e B—

91 T &Y Thad a1 &7 fob a8 T AR FHIST &l AIaT Tel adT 97 914 &l & TIEl &
0 YEId fRaT AT & RTEenT quer Sl TR & T Hehe IATAT AT & | U STE0T a6l 9 &
FRT Qe I TIEIT T ST ST & ST SAqd: I a2 AT ST & | I8 TET 997 - ZFeT &l HoRal
ST ST+ STTENRA AT 1o T SR e © |

Tg 1 AT T, 2H B TRAT AR AT AR 0 diad Bl ¢ [hid T Bl 3
LTS T IANR HIAT &, AN T BT 0T F AT FEA & | 38 e § e had U TR0 a1
e, afeep Afcdl & 9N afad i SUferd ot T AMfed =T &l Ui a-ahd SHRAT © | ‘ST’ 1
1 fargereroT afera fomst, wfasiar anfefcaes =aT qe freaes-gafe &t ST 9aid & SAdb 9 6t
T E

SRIEIST [ 36 WIRNT gie bl TR Tel B I g bl STURTT &, afceh S ST ST
T ATHET TE ATAT A A & | 37 STER G a9, S AR AT had [har T a7 1 SAferdR
I QAT I8 O & dfceh TAT 1 ATE a9 ST & | 36 YR i 919e T Bl AR ST & 68
e & & § IR T © | I8 AT ST AT & (o SIIEIST I T g Aitecd i a1
qREc X ST SETEd Sl AT S ¢ |
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I 91 - SIEIST [, 919, afcrd formst, ot sxaeen, TmmT, fiees, dis, | =, Jfastia
=TT |

YT dT9aT STATeET & SaTe # i a@ehi + I8 AJHT a1 fh WarTa anfifes 3iR @iepfas
FHATG BT ST BT T& e} 2, afceh I ATIS FAT-HLET B JTAT Y& HA &b IThoT o & 2 )
TG T Qi TET TG 1T T FU-SHEnRa ST & Teds & 31 537 & | RN e § sish
I A9 - € & Iewa BT AN BT AT SR IHeD! TUET Sl AHIE ST & & H T&Id f6ar a1
=T Heol H THET, HeTRA ST QRO & 3T YET bl STk TGl T gfteehior I T T

T 0 - gfte yafasfiar oY afod famst & uifaa &1 99 &1 aw U G e &
Qe el afedk Fof- e enfies T SR AT STEHHar W dEr uee foe & 1 a9 arfee, wmmet
IR FIraREmT &1 Mo sidqdds e &7 § fomE a2 |

T T QI B - A TR SR uX w1fud 2—

() TATfereiier AT - I8 T AT T 49 bl TRAT 3R g i & fafEa e
T 1 9% S 3R AU T SAEIBR WA & STafch qaT 3T ST ST R € | BT THI Bl 37 Fearst
T TANR AT &, S 9T Bl O ST Bl & |

(@) fora fomst - s =8 @7 & afora iR afad @t & amfes SiaTer St SHIAT & | ST
TIET SR AT ATTBR-ATE HT Tadleh & | [ SN 919 & A § 39 Ufqeliaed =g &l am
A 2, T aut a6 enfies e ot @

() TE 1T STfHE AT H G- ST, rIforeh ST iR Sfed St & Tee 9
ST T 2 | QI SN AT T Uik &, ST 2IaeT & Yiafre € ofR Fu-qf enfifes ayar & udi
2

fasaweT - T St T 39 P § 9RuRe SE ;B G & 2 | 9 S | A1 S ot {6
T B STETOT IT FT X Febel & | T AT BT Qe b ol & {6 S fopelt a6 el Hufa &t &1 9=
T T ARKIT HIe § BT Ueh AT ATETRR T S & | ATH-TL 0 TH i IRl & €9 | 8 dfeh
TGS & W F T BAT T &, F8T 9igeh STURTeT T2l afed Uk AR (WENE) & ST FG€T ol
I IR AT © | TS 1A T2 HIAdT & SR | AT TRAT SR AT =12 T U UFT 9ol 0 &,
TET T I FATET TR ST 1 AT & i T 88 ATYMeb Aeha= l ATl Bl FffSrad Hedm & 59
1 F AT BT AR AT T AL s Teh T T T 2 | TH AT & b QIgep e & qfeet smarort
TR IS & JUTHIAT &t & Zara # I fofa A €1 98 e Segfeh Aot & 38 X & o &
TET A1E S AT Ah-qHTE a8 o [0 =1 Y afer & Sl & | 91 T & H SRR T8 I2raT | T
TR THAT SETEATY 3R IHHT A & | A ST T & 19 S 997 Iod & ST & AMaTedbrl § 7
@ 2 78 gudl & {6 afd 9 oa & o S8 I arer STaRre e ge |

TH HAAT § 9§ & Y B IqHI W 72, & afcah dAlfegh [0 & &9 § w@iiia fhar &1 T
ST S ST T SATT T GehAY el dfed Uah SRl & &0 H T&d [T & | TRARE THHAT | 919 &1
T G ol IAEATIAT AT ST 9T, Wi T ST & i | q8 T S 1 G0 © |

Tel SIqe T T o— ‘FT A9 H AER had Fd - 9 HiiHd 7'

THHAT & T8 YET & AT & TAMha =, FHAT SR ATATIBRT b FeBTed i TS & | HIgar bl |
T T B g0 AT SMEfTeh Haasait &l @ik &3 qora: e & | 36 Hiadm § dad R S
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TEt afce AT STHIGT, T, = SR AT TR W) TR fmst wega fear w20 #fa T a9
& & U 9= Fé, qfeep T UF FfET g9 & gafaEe & &9 [ R &) sEer ag a9,
ST SR FH SATEIBR U e T Tcl1eh & | ek T G AT TRA i T T @h el
| I T o T AT =1 & A a9, 9 SR 9F 99 & AT SAER & At S & AR
R foRdT T 9 dfad i fRaT AT BH YRR T daui et Sl FIEYl SXEAT e w |
T ST A TRIRTT e Sfteehior @l gHmT o Y fe@m ¢ o 99 a1 9 & A T ST &l 3tad
TEA &, T I8 HIFTAT & 65 el & S 2 |

QIR STUAT T 2l afceh ST & TR WM 2 & SATHR Pl Tea ATET & [Bid T P &
foh e AT T, fare SR atreafores It b1 FH e € |

forepet - STTEieT T STt Y ST i sy i wifec @ U Fewqet yey-ae & § | e
GRITOTeR T T FHERTCN AT gfe | JURHATIT fhaT 73T & | Sfd o S1deh &l had THE & Th
U & &9 H T2 dfeeh aford, T ST afed GaTeT i =T, STeHa T a2l 9o SfhR & Ydid &
w7 ¥ yEqa fopam 2| anfefrs afte § siqew foreed & Sy qAfe 1 Sahte SeTEteT © | 39 idar
T HST T8 & o AT Al ASAT ST S A1 a9 | el e 36e HH, TH,09 AR AHag gt § e
2 & | QI T IS AT FHIT, {08 & SR $iR wria TfT 1 w7 6 Fh ¥ | 39 YR
T 0T 2T Tl FHORAT TAT Gl BRI T T =TT T THR Y9 IoTd & | [ = YT AT qAdTe
T I TS F2Te & e 39 Wit Jedl, QT =1 SR FIFaTerdR i gite § 78 stefam
Y& I 8 |

STT: ET ST Tehall & foh 9 had Ueh URITTE T T GHera™ el dfceh dTITieh Racd, AT,
AT TR AATT AT 1 G B0 O & FEl HRT & foh T Hidar T i =il anfec § S1da I
2

wed

SEIT T - Sigeh B Tl e, TThad ThIgH (T FE&h0) |
3. T - T Fiaae @ey iR fawm ([ fie) |
AT ST - WO BT A (TTRTA JhI HEhI0T -1981) |
R e - FHfadr & T afoue (SRR 1974) |
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QAT WW&UH - ST {RTUTEE TTUTIEeATehIor
TSI

Dr BindhyaK'S

Associate Professor
Departement of Sanskrit Vyakarana
Govt- Sanskrit College

Thiruvananthapuram

A

QIR TR R ToTdTee T et | mivTiaeey 9wt ST gore, 9o, Mast far
TR UL FAMLHGHA ST T IO Sl | Od T gRfae=e i
ratwat, grefn Maraf, e amEd 9 qeEf | oY s MiEaTEEEn: qatd, &a9 g
ST ATET: | STTRTony ufear: orean: qeaareried (egfen: qafd; ofd: du qeeravgmem
ST ST TEvT Feafe | TaTgIy TONY e feTorey T fagraewEyery S1f |

STSRTEATA: ACHIEATIT IqIUTE “evsstey a7 (< 18 13€) i G oreaufaues faem T |
A “TTT AT O F9Ee” (< 18119) 3T 0T {6 YehRe a1 THTET] hRed ThRIey: faead |
AR “STegEETadsy” (< 18 1) 3 g faftresgamst sawr ygf: @ifkad | Tags
e iy gty giauene “aprssiey =@ 2fd 5 Yaid | HILTeRT T AT geor:
AT TR0 &I “E¥ATEUBIoRToT:” 3f | 31 TGO STega hal TTEToe STeas
T WA, AT g AOHROTERITET:, STHCTI, GodT:, QHATIaEH e, o TihaTeaeemar:
AT AT |
T FTCTSETTET, FTHTS -l TehT-~ ARG Iy FicarfedT: ferem:, T eieTore qioerhior e
T o= |

THENTT: &TaTOT:, SATHIOT:, TOTATS:, U, T, IO, ST, HelHeay,
TTQEHT, =T |

IUTETa: |

QIOHIFATRT FERTHIIET: AAAARIT ST TR F 3R | ST AT GAEIT
ferareafer faeme sreareres fasmer ifteneraeen fasf | wivMEERee Fudr Sad gamemg
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T ffear o | ST TRy SERROTA=IeT e OISR ST [ STamd |

‘T Zf HS MR AR RIS @M e i | HHE: I a5
T fawe g9 fae adfiest, o du ydes W gus Mide g iRd T auaf, S g oot
e A e | TToTTe e greE | R | U ToTdTe: GEe ST MeRee @l St | e
ST Thad GAUTS: AT: T WA, TS A AT |

oY SATHI TR Hehed T FISToEUYT HEw@qulf | STHIRTT: Shael Higadr I gat 7 7afd |
ToraTe Hfdeer: STeaT: ammreHer gfateedeT qat | JuT = et g e, § UF R0
STTRIT: | 3T: TOTATS SFTHMHI AGTLHITHT ST TSI FFTEAT Waf | STEHIST RN SATHITTOET
T, T WEF, T TadqEl (EEr=e: S U qiioaeareior gerfa=mrofar: waid |

EATICITOT: STIRTCTORT S Hewd oI SaTELoTT AT | T Taee: STCCHTEATIE TqeuTe TTyehior
TE AR | A Y6 YR a7 THTET] AR ThRIGST: WAt | qgef qifert=T gere “xurs 1 o:
ITATEre | o T AT St ac ST | foheg wTom Jee uaq arrataen gadd i
I | e fafarey orely ore 7 wafer | ey ey Huafaeer sasaeRdr wafd | “epssiey =7 3fa
AR A T |

GHTIT: qAT ATHRETOTRT Feheq T |

SRR TE S1q J&H ORI FHIEEY ST | TOTdTS: IO e oTe STH=TgH, 3T |
STSTETAT: AEH GATOT TR T TGN Al | “HAT G, “samed:”, “faed:” SAGET:
IR | Ty dyfaq Y WieavEEEa T80 9HE wafd; e Smpfawer aifedsteEn: amreeer
fasierr: waf= | “emapfa” s e AT, Jre a1 AT | 9 FUEEIghl SR T A,
T TEoTEg fIER: dhad qifequey | i wafd | Tomre i Saretonan: vat | Jui e
T OTREHGRT TN JE0 Hafd | 3Td: BT STER: I dad dre: |, S g ae
TR ST |

ETTTOTE fawd RITehT-—ATATIeI=ay, T Faq Sued “4IATTCUhiaTor:” 3f | Uaq aee o7
TR T T I SO A | ST T Sl A AP S A T T e 7, S
T TEAEHTAHIwMT & T dldeha ihad |

STTHTTOTET 37 Tef: TIoHAehoe AHaE Tas: | afd TaHe THHTHgHe T&8 J9%
g, fraw: ffde: @, af g semafaea: | SRR e SedrEl: s au
EETT | 3 STHRTT: WA= ew@ye AT ST |

“xTEt OO §EEYR” 3fa WrTafeE: |

EITEITOR ey FRITAT] e HHTATeT Yo qRiferdedd STeTerar: “TUr =1 oT: qHHIe”
T | o Y WReT Ui A WA | Al T FERE RIS TS i | o weed
“orer” 2feT SATHRTOTRTE TG | TAT—TH + 3T — THT — THT | 37 6T THET THRE TTHRIET:
At | Ta—8R + 37 — eRon Tenfesafy oraer ygf: 39 | MHIEeTeRtor o haq auiaRad- = |
A g fafereeafrararaer aRommed Zeorh waid | T, ThRYT TRRE JHE S | 3T Tt
T OT: TS 2T G OTER AT TEIOT it QTR | fehe IOt q& it qehTerao e ey
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T T | FEA, “STeRETSTEarIsy” < 18 1R 2 A MRy Eaasafy ore vadita Midse |
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Abstract

The Arctic Sea Route (ASR), particularly the Northern Sea Route (NSR), has emerged as one of
the most strategically significant maritime corridors of the 21* century. Once considered inaccessible
due to frozen ice sheet, the Arctic is rapidly transforming into a navigable region as climate change
accelerates melting of ice. Simultaneously, geopolitical instability in the Middle East including
disruptions in the Strait of Hormuz, Red Sea and the Suez Canal has exposed the vulnerabilities of
traditional global maritime trade routes. These developments have renewed international interest in
Arctic shipping routes as an alternative corridor linking Europe and Asia.

Arctic Sea Routes are no longer merely an environmental or geographical phenomenon; it has
evolved into a focal point of geopolitical competition among Russia, the United States, China, the
European Union, and other Arctic and non-Arctic stakeholders. Russia seeks to consolidate strategic
control over the Northern Sea Route, China integrates the route into its Polar Silk Road initiative,
while NATO and the United States increasingly view the Arctic through the lens of strategic
competition and security. At the same time, commercial shipping companies perceive the route as an
opportunity to reduce transit time, lower transportation costs, diversify supply chains, and mitigate
risks arising from conflicts in traditional maritime chokepoints.

Despite these opportunities, Arctic shipping presents significant challenges. Seasonal navigability,
insufficient infrastructure, high insurance costs, environmental vulnerabilities, climate sensitivity,
legal disputes under international maritime law, and concerns over indigenous communities limit the
route’s commercial viability. Moreover, the paradox of climate change remains central: the very
environmental crisis that opens Arctic waters also threatens fragile polar ecosystems and global
climate governance.

This article examines the Arctic Sea Route through the interconnected perspectives of climate
change, geopolitics, global trade, maritime security, and international law. It analyses the strategic
implications of recent Middle East crises for global shipping, evaluates the economic and geopolitical
interests of major powers, assesses the environmental consequences of increased Arctic navigation,
and explores India’s evolving Arctic policy and maritime strategy. The study argues that while the
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Arctic Sea Route cannot replace traditional maritime corridors in the immediate future, it is poised to
become an increasingly important complementary route that will reshape global trade patterns along
the future of climate governance and strategic competition in the coming decades.

Keywords: Arctic Sea Route, Northern Sea Route, Climate Change, Middle East Crisis, Global
Shipping, Russia, China, Polar Silk Road, Maritime Security, Arctic Geopolitics, India’s Arctic Policy,
Suez Canal, Red Sea Crisis.

Introduction

The International Maritime Transport constitutes the backbone of the global economy, accounting
for approximately 80—-90% of international merchandise trade by volume (United Nations Conference
on Trade and Development [UNCTAD], 2024). Since the 19" century, global commerce has depended
predominantly on strategic maritime corridors such as the Suez Canal, the Strait of Hormuz, the
Bab el-Mandeb Strait, the Strait of Malacca, and the Panama Canal (Rodrigue, 2020). These
maritime chokepoints have facilitated globalization and maintained supply chains by connecting
continents and enabling the efficient transportation of goods, energy resources, and manufactured
products.

Recent geopolitical crisis, however, have exposed the vulnerabilities of these traditional shipping
routes. Conflicts in the Middle East, attacks on commercial vessels in the Red Sea, tensions
surrounding the Strait of Hormuz, and disruptions linked to the US-IRAN conflict have significantly
increased shipping costs, insurance premiums, and transit risks (International Monetary Fund [IMF],
2024). The blockage of the Suez Canal by the Ever Given in 2021 further demonstrated the fragility
of global supply chains, highlighting how a single disruption could affect international trade and
economic stability (UNCTAD, 2021). Against this backdrop, the Arctic Sea Route has emerged as
a strategically significant alternative. Advances in navigation technology, combined with unprecedented
reductions in Arctic sea ice caused by anthropogenic climate change, have transformed previously
inaccessible waters into potentially viable commercial shipping corridors (IPCC, 2023). Scientific
observations indicate that the Arctic is warming approximately three to four times faster than the
global average, a phenomenon widely referred to as Arctic Amplification (Rantanen et al., 2022).
Consequently, Thanks to the climate change that the seasonal ice-free navigation periods have
expanded considerably, making Arctic maritime transport increasingly feasible during summer and
early autumn months. This phenomenon widespread exacerbates the loom of climate change in the
near future while providing accessibility to the alternative navigation routes in the near future.

Among the three principal Arctic maritime routes, the Northern Sea Route (NSR), the Northwest
Passage (NWP), and the Transpolar Sea Route (TSR). The Northern Sea Route has attracted the
greatest international attention (Lasserre, 2014). Extending along Russia’s Arctic coastline from the
Barents Sea to the Bering Strait, the route offers a substantially shorter connection between Northern
Europe and East Asia than the traditional Suez Canal route. Depending on the ports involved, voyages
may be shortened by approximately 30—40%, resulting in significant savings in fuel consumption,
transit time, and operational costs (Brigham, 2018).

The growing strategic importance of the Arctic has transformed the region into an arena of major
power competition. Russia has invested heavily in Arctic infrastructure, modern ports, nuclear-
powered icebreakers, and military installations to strengthen its control over the Northern Sea Route
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(@sthagen, 2021). China, despite lacking an Arctic coastline, declared itself a “Near-Arctic State”
in its 2018 Arctic Policy White Paper and incorporated the Polar Silk Road into the Belt and Road
Initiative (State Council Information Office of China, 2018). The United States, NATO, Canada,
and Nordic countries have responded by expanding their Arctic strategies to safeguard freedom of
navigation, enhance regional security, and counterbalance Russian and Chinese influence (Conley
& Melino, 2016).

The economic significance of the Arctic extends beyond maritime transportation. According to the
U.S. Geological Survey, the Arctic may contain approximately 13% of the world’s undiscovered oil
resources and 30% of its undiscovered natural gas reserves (Gautier et al., 2009). Consequently,
control over Arctic maritime routes is closely linked with broader issues of energy security, resource
governance, and geopolitical influence. Nevertheless, the Arctic’s emergence as a commercial shipping
corridor raises profound environmental imbalance and ethical concerns globally. The navigation of
this route is itself controversial and unethical from the climate change perspectives as increased
maritime traffic threatens fragile ecosystems through oil spills, black carbon emissions, underwater
noise pollution, and biodiversity loss (Arctic Council, 2009). Indigenous communities also face growing
socioeconomic and cultural challenges as traditional livelihoods intersect with expanding commercial
activities (Arctic Council, 2021). Furthermore, unresolved legal disputes concerning maritime
jurisdiction and freedom of navigation continue to complicate Arctic governance under the framework
of the United Nations Convention on the Law of the Sea (UNCLOS) (United Nations, 1982).

For India, the Arctic represents an increasingly important dimension of its maritime and foreign
policy. India’s Arctic Policy (2022), scientific presence through the Himadri Research Station,
expanding cooperation with Russia, and interest in diversified maritime connectivity collectively
reflect New Delhi’s recognition of the Arctic’s growing strategic significance (Ministry of Earth
Sciences, Government of India, 2022). As India pursues resilient supply chains, energy security, and
enhanced connectivity with Europe, the Arctic Sea Route offers both opportunities and strategic as
well as some ethical dilemmas. In this context, the Arctic Sea Route should not merely be viewed as
an alternative shipping corridor. Rather, it represents the convergence of climate change, geopolitics,
maritime economics, environmental governance, and international law.

Concept, Evolution and Geographical Setting of Arctic Ocean

The Arctic Ocean is the world’s smallest and shallowest ocean, covering approximately 14 million
square kilometres (National Snow and Ice Data Centre [NSIDC], 2023). It is bordered by eight
Arctic states comprising Canada, Denmark (via Greenland), Finland, Iceland, Norway, Russia,
Sweden, and United States (Alaska). The Arctic Ocean connects the Atlantic Ocean through the
Greenland and Norwegian Seas and the Pacific Ocean through the Bering Strait. The Arctic Ocean
and its marginal seas comprises of the Chukchi, East Siberian, Laptev, Kara, Barents, White,
Greenland, and Beaufort (Britannica, 2026). These seas collectively constitute the maritime pathway
of the Northern Sea Route and form the geographical foundation of Arctic shipping (Arctic Council,
2021).

The Arctic Sea Route (ASR) refers to the network of navigable maritime passages across the
Arctic Ocean that connect the Atlantic and Pacific Oceans. Historically, these waters remained
inaccessible for most of the year because they were covered by thick multi-year sea ice, making
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commercial navigation practically impossible (Brigham, 2018). The 21* century has fundamentally
altered this reality. Rapid warming of the Arctic, driven by anthropogenic climate change, has
significantly reduced sea-ice extent and thickness, extending seasonal navigation periods and enabling
commercial vessels to traverse Arctic waters with increasing regularity (IPCC, 2023). The age of
exploration begins with European interest in Arctic navigation dates back to the 15" and 16"
centuries when maritime powers sought alternative trade routes to Asia following the rise of Ottoman
control over traditional overland trade routes (Brigham, 2018). Several exploratory expeditions
attempted to discover northern passages including Martin Frobisher (1576) who explored the Canadian
Arctic in search of the Northwest Passage followed by Willem Barentsz (1596), navigated Arctic
waters north of Russia and discovered the Svalbard archipelago. Whereas Henry Hudson (1610)
explored Hudson Bay in pursuit of a navigable northern passage and Vitus Bering (1728) mapped
the strait separating Asia and North America, now known as the Bering Strait (Woodford, 2008).
Despite these prolonged and continued efforts, harsh climatic conditions and thawed sea ice prevented
commercial navigation for several centuries.

During the Soviet Era, the strategic importance of the Northern Sea Route increased significantly.
Recognizing its economic and military potential, the Soviet Union invested heavily in Arctic
infrastructure, including ports, meteorological stations, icebreaker fleets, communication systems,
and search-and-rescue facilities (Brigham, 2018). The NSR primarily served domestic purposes by
connecting isolated Siberian settlements and facilitating the transport of natural resources from
northern Russia. However, international commercial use remained limited due to severe ice conditions
and the requirement for continuous icebreaker assistance (Lasserre, 2014).

The 21 century marks a pivotal point in Arctic navigation after many efforts of the past decades.
Satellite observations have documented a dramatic reduction in Arctic summer sea ice, transforming
previously inaccessible waters into commercially navigable routes during certain months of the year
(IPCC, 2023). This transformation has been accompanied by longer navigation seasons, improved
ice forecasting, advanced satellite navigation systems, development of ice-class vessels, and increased
international investment in Arctic infrastructure. Consequently, governments and shipping companies
increasingly perceive the Arctic region as a viable alternative to traditional maritime routes connecting
Europe and Asia (@sthagen, 2021).

Major Arctic shipping routes: -

(a) Northern Sea Route (NSR)- The Northern Sea Route extends from the Kara Gate
near the Barents Sea to the Bering Strait, following Russia’s Arctic coastline. This lies
almost entirely within Russia’s Exclusive Economic Zone (EEZ) supported by modern
ports, navigation systems, and nuclear-powered icebreakers. The NSR is currently the
most commercially viable Arctic shipping route because of its well-developed existing
infrastructure and sophisticated navigation system. Russia regards the NSR as central
to its Arctic strategy, national security, and long-term economic development (Dsthagen,
2021).

(b) Northwest Passage (NWP)- The Northwest Passage traverses the Canadian Arctic
Archipelago, linking the Atlantic and Pacific Oceans. This route provides an alternative
route between Europe and Asia and consequently reduces dependence on Russian-
controlled Arctic waters. Canada considers the passage part of its internal waters,
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whereas the United States and several maritime powers regard it as an international
strait subject to freedom of navigation (Byers, 2013).

(c) Transpolar Sea Route (TSR)- The Transpolar Sea Route crosses directly through the
central Arctic Ocean rather than following coastal waters. Currently, this is commercially
unviable due to coverage of extensive ice sheet for years. However, climate projections
suggest that continued Arctic warming may make this route seasonally navigable during
the second half of the twenty-first century (IPCC, 2023). The TSR could eventually
reduce dependence on both Russian and Canadian territorial waters, potentially reshaping
the geopolitical dynamics of Arctic navigation (Young, 2016).

Climate Change- A major factor driving Arctic navigation

Climate change is the principal driver behind the emergence of Arctic shipping hastened by Arctic
Amplification that contributes the warming of the Arctic approximately three to four times faster
than the Global average (Rantanen et al., 2022). The process occurs through a positive feedback
mechanism due to which the rising global temperature melts the thawed and thick ice sheet due to
Albedo effect. This in turn makes the surface of ocean darker to absorb more solar insolation. As
the temperature increases due to climate change, the warming cycle accelerates and cause more
additional ice sheet to melt rapidly and at much faster pace. Scientific observations indicate that
Arctic summer sea-ice extent has declined by approximately 13% per decade since 1979, while
multi-year ice has been progressively replaced by thinner first-year ice (NSIDC, 2023). These
changes have further extended navigation seasons, reduced icebreaker dependence and thus increased
commercial shipping opportunities. Climate models suggest these trends are likely to continue under
most greenhouse gas emission scenarios (IPCC, 2023).

The Middle East Crisis and the Changing Dynamics of Global Shipping

For over a century, Global maritime trade has relied on a small number of strategic chokepoints that
connect major oceans and facilitate the movement of goods, energy resources, and manufactured
products. Among these, the Suez Canal, the Bab el-Mandeb Strait, and the Strait of Hormuz
have been indispensable to trade between Europe, Asia, and Africa (Rodrigue, 2020). The Suez
Canal is one of the world’s busiest artificial waterways, linking the Mediterranean Sea with the Red
Sea and providing the shortest maritime route between Europe and Asia. It Facilitates around 12—
15% of global trade and carry a significant share of global container traffic. The route is significant
as a major transit zone for oil and liquefied natural gas (LNG) shipments. The blockage of the canal
by the Ever-Given container ship in 2021 demonstrated how a single incident could disrupt global
supply chains, causing billions of dollars in economic losses and delaying hundreds of vessels. The
incident highlighted the risks associated with excessive reliance on a single maritime corridor.

Similarly, Bab el-Mandeb Strait, located between Yemen and Djibouti/Eritrea, connects the Red
Sea to the Gulf of Aden and the Indian Ocean. Its strategic importance stems from being a critical
gateway to the Suez Canal which mainly facilitates Europe—Asia maritime trade. This route also
remains significant for oil and commercial cargo traffic movement. Recent attacks on commercial
vessels in the Red Sea have increased insurance costs, forced rerouting around the Cape of Good
Hope, and heightened concerns about maritime security.
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The Strait of Hormuz, located between Persian Gulf (Iran) and Gulf of Oman, is one of the world’s
most important energy corridors. Approximately one-fifth of global oil trade passes through this
narrow waterway and any disruption caused by military confrontation, sanctions, or regional conflict
has immediate consequences for global oil prices, energy security inflation and international shipping.
This is underscored from the fact that the disruption caused due to the Iran-US conflict started from
28" Feb, 2026 intensified the global supply chains at an unprecedented level.

The repeated geopolitical crises in the Middle East have exposed the vulnerability of these maritime
corridors and highlighted the risks associated with excessive dependence on a limited number of
shipping routes (UNCTAD, 2024). Recent geopolitical instability has significantly affected global
maritime logistics with increase in shipping costs including higher marine insurance premiums, increased
freight rates, additional security expenditure, longer sailing distances and greater fuel consumption
(IMF, 2024). These developments have further intensified inflationary pressures across global markets.
Modern production systems rely heavily on just-in-time logistics, making supply chains particularly
vulnerable to shipping delays. This has affected major manufacturing and electronics industries
along with pharmaceutical supply chains. The food security crisis hit by the disruption of fertilisers
trade is the major cause for unemployment rate and hunger has a direct correlation to a major crisis
looming around in the near future.

Consequently, multinational corporations increasingly emphasize supply-chain resilience alongside
operational efficiency. This has necessitated the search for alternative maritime route to diversify
trade and connectivity. However, there are other alternatives routes like the Cape of Good Hope,
the International North—South Transport Corridor (INSTC), the Arctic Sea Route, multimodal Eurasian
transport corridors (UNCTAD, 2024). Etc, But among these alternatives, the Northern Sea Route
offers the greatest potential for reducing both distance and transit time between Europe and Northeast
Asia (Lasserre, 2014). Compared with the Suez Canal route, voyages between Northern Europe
and East Asia via the Northern Sea Route may be shortened by 30-40%, depending upon the ports
involved (Brigham, 2018). This reduction lowers fuel consumption, operating costs, and voyage
duration. Thus, the Arctic Sea Route provides an additional strategic option capable of improving the
flexibility and resilience of international maritime trade.

Russia’s Investment, China’s Polar Silk Road, USA’s expansionist Policy and EU’s
Balanced Stance as a Strategic Theatre in the Arctic Sea Route

Russia occupies a dominant geographical position in the Arctic owing to its extensive Arctic coastline.
Recognizing the economic and strategic importance of the Northern Sea Route, Russia has integrated
Arctic development into its national security and economic strategies (Dsthagen, 2021). Russia has
undertaken extensive investments in Arctic deep-water ports. With its nuclear-powered icebreakers
to crush ice through scientific advancement of Satellite navigation technology, the commercial viability
of the Northern Sea Route enhances considerably. From military perspective, the Arctic has become
an increasingly important theatre for Russian military strategy. Russia has reopened soviet-era
military installations to modernize its arctic naval bases. It has also expanded air defence systems
and deployment of submarines at massive scale (Conley & Melino, 2016). These measures are
intended to protect strategic resources, maintain control over the NSR, and reinforce Russia’s
geopolitical influence in the High North. The Arctic contains some of the world’s largest untapped
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hydrocarbon reserves. Russia’s Arctic energy security focuses on projects such as Yamal LNG,
Arctic LNG-2 and offshore oil and gas exploration.

Although China is geographically distant from the Arctic, it has emerged as one of the most influential
non-Arctic actors in the region. China’s growing involvement reflects its broader objective of expanding
global connectivity, securing energy supplies, and participating in the governance of emerging strategic
spaces (State Council Information Office of China, 2018). In its 2018 Arctic Policy White Paper,
China described itself as a “Near-Arctic State”, emphasizing that developments in the Arctic have
global implications, particularly for climate change, scientific research, international shipping, and
resource development (State Council Information Office of China, 2018). China’s Arctic engagement
is closely linked to the Polar Silk Road (PSR), an extension of the Belt and Road Initiative (BRI).
The PSR seeks to enhance maritime connectivity between East Asia and Europe through the Arctic
Ocean, thereby reducing transportation costs, diversifying trade routes, and decreasing dependence
on traditional maritime chokepoints such as the Suez Canal and the Strait of Malacca (Lanteigne,
2020).

The Arctic Sea Routes have become increasingly important to the United States as climate change,
geopolitical competition, and disruptions to traditional maritime trade corridors reshape global
commerce and security. The prolonged instability in the Middle East, particularly disruptions in the
Red Sea and the Strait of Hormuz, has highlighted the vulnerability of conventional shipping routes
and increased interest in Arctic alternatives such as the Northern Sea Route (NSR), the Northwest
Passage, and the future Transpolar Sea Route. Although these routes remain seasonal, they have
the potential to reduce shipping distances between Asia and Europe by up to 40%, lowering
transportation costs, fuel consumption, and transit times while enhancing supply chain resilience
(Reuters, 2026; Atlantic Council, 2025). For the United States, the Arctic is not merely a commercial
opportunity but a strategic frontier in great-power competition. Greenland occupies a pivotal location
between North America and Europe, overlooking the Greenland—Iceland—United Kingdom (GIUK)
Gap and adjacent to emerging Arctic shipping lanes. President Donald Trump has repeatedly
emphasized Greenland’s strategic importance because it offers the United States a platform to
monitor maritime traffic, strengthen military surveillance, and counter the expanding Arctic presence
of Russia and China. The Arctic also holds immense economic value due to its abundant reserves of
critical minerals, including rare earth elements, lithium, graphite, nickel, cobalt, and copper, which
are essential for electric vehicles, semiconductors, renewable energy technologies, and advanced
defence systems. Greenland alone possesses substantial untapped deposits of these minerals, offering
the United States an opportunity to diversify supply chains and reduce dependence on China’s
dominance in critical mineral processing. Thus, the Arctic Sea Routes and Greenland together
represent a strategic nexus of maritime security, economic competitiveness, energy transition, and
resource security, making the Arctic an indispensable pillar of contemporary U.S. foreign and economic
policy (CSIS, 2026; Reuters, 2026).

The European Union (EU) considers the Arctic a region of growing strategic importance due to its
implications for climate change, environmental sustainability, energy security, maritime connectivity,
and geopolitical stability. Although the EU is not an Arctic coastal power, three of its member states
Denmark (through Greenland), Finland, and Sweden are Arctic countries, giving the Union a direct
stake in the region’s governance. The EU’s Arctic policy, updated in 2021, emphasizes that the

78 : TE-THaR / 2026 FT WATGTEA / ISSN 2348-5639 ( WRT-5 ) Impact Factor : 6.521



Arctic is warming nearly four times faster than the global average, making it both a frontline of
climate change and a region of increasing geopolitical significance (European Commission, 2021;
Intergovernmental Panel on Climate Change [IPCC], 2023). The EU’s approach to Arctic governance
is founded on three interconnected pillars: environmental protection, sustainable economic
development, and rules-based international cooperation. Environmental sustainability remains
the Union’s foremost priority, as the melting of Arctic sea ice threatens biodiversity, accelerates
global sea-level rise, and intensifies extreme weather events.

The EU also supports the development of Arctic shipping routes, such as the Northern Sea Route,
as complementary trade corridors between Europe and Asia, particularly in light of disruptions to
traditional maritime routes caused by geopolitical tensions in the Middle East. Nevertheless, it
emphasizes that increased shipping must comply with the International Maritime Organization’s
Polar Code, which establishes mandatory standards for vessel safety, crew training, pollution
prevention, and emergency preparedness in polar waters (International Maritime Organization [IMO],
2021). Furthermore, the EU strongly advocates governance based on the United Nations Convention
on the Law of the Sea (UNCLOS) and actively supports the Arctic Council as the principal forum
for scientific cooperation, environmental protection, and sustainable development (United Nations,
1982; Arctic Council, 2021). As geopolitical competition intensifies due to Russia’s Arctic ambitions
and China’s Polar Silk Road initiative, the European Union seeks to balance strategic interests with
environmental stewardship, ensuring that the Arctic remains a region governed by international law,
peaceful cooperation, and sustainable development.

India’s Strategic Interests in the Arctic Sea Route

Although India is not an Arctic state, the region has emerged as an important component of its
foreign, maritime, and economic policies due to its growing significance in global trade, climate
governance, energy security, and geopolitics. Recognizing these opportunities, the Government of
India launched its Arctic Policy (2022), which is built on six pillars: scientific research, climate
and environmental protection, economic and human development, transportation and
connectivity, governance and international cooperation, and national capacity building
(Ministry of Earth Sciences [MoES], 2022). Among these, the Arctic Sea Route (ASR) particularly
the Northern Sea Route (NSR) holds strategic importance as an alternative maritime corridor
connecting Europe and Asia. As geopolitical instability in the Middle East, including disruptions in the
Red Sea and the Strait of Hormuz, has exposed the vulnerabilities of traditional shipping routes, the
ASR offers India an opportunity to diversify its maritime trade, reduce transit time, and strengthen
the resilience of its supply chains (United Nations Conference on Trade and Development [UNCTAD],
2024).

The Arctic is also central to India’s long-term energy security strategy. The region contains an
estimated /3% of the world’s undiscovered oil and 30% of its undiscovered natural gas reserves,
making it a significant source of future energy supplies (Gautier et al., 2009). India’s growing
cooperation with Russia in Arctic energy projects, particularly liquefied natural gas (LNG) initiatives,
could facilitate more efficient transportation of energy resources through the Northern Sea Route.
Furthermore, India has maintained a scientific presence in the Arctic through the Himadri Research
Station in Svalbard since 2008, reflecting its commitment to understanding the region’s influence on
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the Indian monsoon, sea-level rise, and broader climate systems (MoES, 2022). By combining scientific
diplomacy with strategic economic engagement, India seeks to position itself as a responsible
stakeholder in Arctic governance. Consequently, the Arctic Sea Route aligns with India’s broader
vision of enhancing maritime connectivity, ensuring energy security, promoting resilient global supply
chains, and contributing to a rules-based international order while balancing its strategic partnerships
with both Russia and Western Arctic stakeholders.

Challenges and Future Prospects of the Arctic Sea Route as an Alternative Maritime
Corridor

The Arctic Sea Route (ASR), particularly the Northern Sea Route (NSR), has emerged as a promising
alternative to traditional maritime corridors such as the Suez Canal due to its potential to reduce
shipping distances, transit time, and transportation costs between Europe and Asia. However, despite
its growing strategic significance, the route continues to face numerous environmental, economic,
legal, and geopolitical challenges that constrain its widespread commercial adoption. At the same
time, evolving climate conditions, technological advancements, and changing geopolitical dynamics
present significant opportunities for its future development.

One of the foremost challenges is the seasonal nature of Arctic navigation. Although climate change
has reduced sea-ice coverage, the route remains navigable only for limited periods of the year, and
many sections still require icebreaker assistance, increasing operational costs (Intergovernmental
Panel on Climate Change [IPCC], 2023). Extreme weather conditions, unpredictable ice movements,
poor visibility, and the lack of reliable hydrographic data continue to pose significant risks to safe
navigation (International Maritime Organization [IMO], 2021). In addition, the Arctic suffers from
limited infrastructure, including inadequate deep-water ports, search-and-rescue facilities,
communication systems, repair stations, and emergency response capabilities, making commercial
operations more complex and expensive (Psthagen, 2021).

Geopolitical tensions further complicate the route’s development. Russia’s dominance over the
Northern Sea Route, coupled with its regulatory requirements for foreign vessels, has raised concerns
regarding freedom of navigation and international maritime law. Moreover, Western sanctions on
Russia following the Ukraine conflict have affected international investment, insurance, and
commercial cooperation in Arctic infrastructure projects (Young, 2016). The increasing strategic
competition among Russia, China, the United States, and NATO has also transformed the Arctic
into a theatre of geopolitical rivalry, creating uncertainties for long-term commercial investment.
Environmental concerns remain equally significant, as increased shipping activity threatens fragile
Arctic ecosystems through oil spills, black carbon emissions, underwater noise, and biodiversity loss,
while also affecting the livelihoods of Indigenous communities (Arctic Council, 2021).

Despite these constraints, the future prospects of the Arctic Sea Route remain promising. Continued
reductions in Arctic sea ice are expected to lengthen navigation seasons and improve commercial
viability over the coming decades (IPCC, 2023). Technological advancements in ice-class vessels,
satellite navigation, weather forecasting, autonomous shipping, and digital maritime infrastructure
are likely to enhance safety and operational efficiency. Furthermore, recurring disruptions in traditional
maritime corridors such as the Red Sea crisis, tensions in the Strait of Hormuz, and congestion in the
Suez Canal have increased global interest in diversifying shipping routes and strengthening supply-
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chain resilience (United Nations Conference on Trade and Development [UNCTAD], 2024). The
route also provides greater access to the Arctic’s abundant reserves of hydrocarbons, critical minerals,
and rare earth elements, reinforcing its long-term economic and strategic value.

Nevertheless, the Arctic Sea Route is unlikely to replace the Suez Canal or other established maritime
corridors in the foreseeable future. Instead, it is expected to function as a complementary and
strategic alternative, particularly during periods of geopolitical disruption or seasonal commercial
opportunities. Its long-term success will depend on sustained investment in infrastructure, effective
implementation of international regulations such as the IMO Polar Code, adherence to the United
Nations Convention on the Law of the Sea (UNCLOS), environmental safeguards, and enhanced
international cooperation among Arctic and non-Arctic stakeholders (IMO, 2021; United Nations,
1982). Consequently, the Arctic Sea Route is poised to play an increasingly important role in shaping
the future architecture of global maritime trade, provided that economic ambitions are balanced with
environmental sustainability and geopolitical stability.

Conclusion

The Arctic Sea Route represents one of the most significant transformations in global maritime
geography in the twenty-first century. Accelerated by climate change and reinforced by geopolitical
instability in traditional maritime corridors, the route has evolved from a largely inaccessible frontier
into a strategically important shipping corridor. The Middle East crises, including disruptions in the
Red Sea and tensions surrounding the Strait of Hormuz, have underscored the necessity of diversifying
global trade routes, thereby enhancing the relevance of the Northern Sea Route.

At the same time, the Arctic has become a theatre of great-power competition involving Russia,
China, the United States, and the European Union. While Russia seeks to consolidate control over
the Northern Sea Route, China advances its Polar Silk Road initiative, and Western powers emphasize
freedom of navigation and regional security. These competing interests highlight the Arctic’s growing
geopolitical significance.

Nevertheless, the expansion of Arctic shipping also raises profound environmental and governance
challenges. Increased maritime traffic threatens fragile ecosystems, while unresolved legal and
strategic disputes complicate the development of a stable governance framework. The future of the
Arctic Sea Route will therefore depend on balancing economic opportunities with environmental
sustainability, international cooperation, and adherence to international maritime law. As climate
change and geopolitical shifts continue to reshape global trade, the Arctic Sea Route is likely to
become an increasingly important component of the evolving international maritime order rather
than a complete substitute for existing trade corridors.
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Introduction

The Olympic Movement stands as one of the most influential and enduring phenomena in modern
global culture, sport, and international relations. From its ancient roots in Olympia to its contemporary
incarnation as a multi-billion-dollar, multi-sport spectacle, the Olympics have evolved into a complex
institution that shapes and reflects the world’s cultural, political, and economic landscapes. This
review article provides a comprehensive examination of the Olympic Movement, tracing its historical
origins, charting its evolution, analyzing its governance and legal frameworks, dissecting major
controversies and reforms, and evaluating its far-reaching cultural, political, and economic impacts.
Special attention is given to the role of the International Olympic Committee (I0C), the Olympic
Charter, the processes of reform and commercialization, and the Movement’s ongoing challenges
and achievements in inclusion, sustainability, and legacy management.

Historical Origins of the Olympic Movement

The Ancient Olympic Games

The Olympic Games originated in ancient Greece, with the first recorded festival held in Olympia in
776 BCE. These Games were deeply embedded in religious rituals honoring Zeus and were held
every four years—a tradition that established the concept of the “Olympiad” as a chronological
marker in Greek history'?. Initially, the Games featured a single event, the stadion footrace, but over
the centuries expanded to include the diaulos (two-length race), dolichos (long-distance race), wrestling,
pentathlon, boxing, chariot racing, and the pankration—a brutal mixed martial arts contest'?.

Participation was restricted to freeborn Greek men, though women could be victorious as chariot
owners. The Games were a unifying force in Greek culture, promoting peace through the Olympic
truce (ekecheirfa), which allowed athletes and pilgrims safe passage to Olympia. However, the
contests also served as proxies for city-state rivalries and political alliances'?.

The ancient Olympics continued under Roman rule but declined in importance and were eventually
abolished around 393 CE by Emperor Theodosius I, primarily due to their pagan associations'?.
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The Modern Revival

Interest in reviving the Olympic Games persisted through the centuries, culminating in the late 19th
century with the efforts of French educator Pierre de Coubertin. Inspired by both the ancient Games
and contemporary athletic festivals such as the Wenlock Olympian Games in England and the
Zappas Olympics in Greece, Coubertin convened an international congress in Paris in 1894. This
congress led to the founding of the International Olympic Committee (IOC) and the decision to hold
the first modern Olympic Games in Athens in 1896%*.

The 1896 Athens Olympics featured 241 athletes from 14 nations, competing in 43 events across
nine sports. The event was a resounding success, symbolizing the rebirth of the Olympic tradition
and setting the stage for the Movement’s global expansion™.

Evolution of the Olympic Games: Format and Events

Summer, Winter, and Youth Olympics

The Olympic Games have undergone significant transformation since 1896. The Summer Olympics,
held every four years, have grown from a handful of sports to over 30, encompassing hundreds of
events and thousands of athletes. The Winter Olympics were introduced in 1924 in Chamonix,
France, focusing on snow and ice sports. Until 1992, both editions were held in the same year; since
1994, they have alternated every two years, allowing for greater focus and financial stability®’s.

The Youth Olympic Games (YOG), inaugurated in 2010 (Singapore for Summer, Innsbruck 2012 for
Winter), aim to engage younger athletes and promote Olympic values among youth. The YOG
features innovative formats and educational programs, reflecting the Movement’s commitment to
youth engagement and development’.

Expansion of Sports and Gender Inclusion

The Olympic program has continually evolved, with sports added, removed, or reintroduced based
on global popularity and relevance. Notably, women’s participation has expanded dramatically—
from exclusion in 1896 to full gender parity in the Paris 2024 Games, where 50% of athletes were
women’'’, New disciplines such as skateboarding, surfing, sport climbing, and breaking have been
introduced to appeal to younger audiences and reflect contemporary sporting trends.

Paralympics and Diversity Initiatives

The Paralympic Games, first held in Rome in 1960, have grown alongside the Olympics, providing a
global platform for athletes with disabilities. The IOC and International Paralympic Committee
(IPC) have strengthened their partnership, ensuring that the Paralympics are staged in the same
host cities and venues as the Olympics, and promoting inclusivity and accessibility''.

Other diversity initiatives include the Refugee Olympic Team, first introduced in Rio 2016, and the
increasing representation of athletes from marginalized and underrepresented groups’.

Governance Structure of the Olympic Movement

The International Olympic Committee (I0C)
The IOC is the supreme authority of the Olympic Movement, responsible for organizing the Olympic
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Games, promoting Olympism, and safeguarding the Movement’s values and integrity'?’. Founded in
1894, the I0C is a not-for-profit, independent international organization headquartered in Lausanne,
Switzerland.

Structure and Leadership

The IOC comprises over 100 members, including royalty, heads of state, athletes, and business
leaders. Members serve as trustees of the Olympic Movement, not as representatives of their
countries. The President, elected for an eight-year term (renewable once for four years), leads the
organization. The current President, as of 2025, is Kirsty Coventry—the first woman and African to
hold the post!'?’.

The Executive Board, consisting of the President, four Vice Presidents, and ten other members,
oversees daily operations and strategic direction. Various commissions and committees focus on
athlete welfare, ethics, governance, anti-doping, and other key areas'*'®,

The Olympic Charter

The Olympic Charter is the codification of the fundamental principles, rules, and by-laws adopted by
the IOC. It governs the organization, actions, and functioning of the Olympic Movement, establishing
the conditions for the celebration of the Games and the relationships between the IOC, International
Federations (IFs), and National Olympic Committees (NOCs)'*!5.

The Charter enshrines the values of Olympism—excellence, friendship, and respect—and mandates
non-discrimination, fair play, and the autonomy of sport. It is regularly updated to reflect evolving
standards and challenges.

National Olympic Committees (NOCs) and International Federations (IFs)

NOC:s are responsible for developing, promoting, and protecting the Olympic Movement in their
respective countries. They select athletes and teams for the Games and ensure compliance with the
Olympic Charter. IFs govern individual sports at the international level, setting technical standards
and overseeing global competitions'>'!.

Organising Committees for the Olympic Games (OCOGs)

Each edition of the Games is organized by a dedicated OCOG, responsible for planning, executing,
and delivering the event in accordance with IOC guidelines. OCOGs work closely with the I0C,
NOC:s, IFs, host city authorities, and other stakeholders to ensure successful Games!''”.

The I0C Athletes’ Commission

The I0OC Athletes’ Commission (AC) serves as the primary link between athletes and the 10C,
ensuring that athletes’ voices are represented in decision-making. The majority of AC members are
elected by their peers at each Games, and the Chair sits on the IOC Executive Board. The Commission
advocates for athlete rights, supports career development, and promotes clean and fair sport!'®!’.

Olympic Charter, Rules, and Legal Framework

The Olympic Charter is the foundational legal document of the Olympic Movement. It establishes
the mission of the IOC, the rights and obligations of stakeholders, and the rules governing the
organization and celebration of the Games!'*'>.
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Key principles include:

e Promotion of Olympism: The IOC is tasked with promoting ethics, education, and the
harmonious development of humankind through sport.

e Non-Discrimination: Participation in sport is a human right, and the Charter prohibits
discrimination based on race, gender, religion, or other status.

e Autonomy of Sport: Sports organizations within the Olympic Movement have the right to
self-governance, free from external interference.

® Good Governance: The Charter mandates transparency, accountability, and ethical conduct
across all levels of the Movement.

The Charter also outlines the processes for host city selection, eligibility of athletes, media coverage,
and dispute resolution.

Olympic Agenda Reforms and Governance Modernization
Olympic Agenda 2020 and 2020+5

In response to mounting challenges—ranging from cost overruns and corruption to demands for
greater transparency and sustainability—the IOC launched a series of sweeping reforms known as
Olympic Agenda 2020 (adopted in 2014) and Olympic Agenda 2020+5 (adopted in 2021)'81,

Key Objectives and Achievements

e Sustainability: Emphasizing the use of existing and temporary venues, reducing
environmental impact, and integrating sustainability into all aspects of the Games.

e Credibility: Strengthening good governance, transparency, and ethics; enhancing anti-doping
measures; and protecting clean athletes.

¢  Youth Engagement: Innovating the Olympic program to appeal to younger audiences and
fostering youth participation through the Youth Olympic Games.

e Gender Equality and Inclusion: Achieving gender parity in athlete participation and
promoting diversity across the Movement.

e Legacy and Adaptation: Ensuring that the Games align with host cities’ long-term
development plans and deliver lasting benefits.

The reforms have profoundly changed the bidding process, host city contracts, and the overall
philosophy of organizing the Games, shifting from a one-size-fits-all model to a more flexible, context-
driven approach®!!,

Bidding, Host City Selection, and Organising Committees
The Bidding Process

Historically, the competition to host the Olympic Games was fierce, with cities investing heavily in
elaborate bids. However, escalating costs, public opposition, and concerns over white elephant
infrastructure led to a decline in candidate cities. Olympic Agenda 2020 introduced a new “Invitation
Phase,” encouraging cities to align their bids with long-term development goals and emphasizing
sustainability, legacy, and cost control®!!,
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The I0C now provides greater support and transparency throughout the process, including risk
assessments, sustainability criteria, and public disclosure of host city contracts. The aim is to ensure
that hosting the Games is accessible, beneficial, and sustainable for a wider range of cities and
regions.

Organising Committees for the Olympic Games (OCOGs)

OCOGs are established within months of a city’s selection and are responsible for all aspects of
Games planning and delivery. Their tasks include venue construction and management, athlete services,
ticketing, security, transport, and legacy planning. OCOGs work closely with the IOC, NOC:s, IFs,
host governments, and other stakeholders to deliver the Games on time and within budget''.

Economic Impact and Legacy of Hosting the Olympics

Economic Benefits and Challenges

Hosting the Olympic Games is often promoted as a catalyst for economic development, urban
regeneration, and global visibility. Benefits include infrastructure improvements, job creation, tourism,
and enhanced international profile. For example, London 2012 reportedly generated a USD 15
billion boost to the UK economy, while Barcelona 1992 transformed the city’s coastline and global
image!'"?!.

However, the economic impact is highly variable and often less positive than anticipated. Many host
cities have struggled with cost overruns, debt, and underutilized venues. The 1976 Montreal Games
left the city with a 30-year debt, while Athens 2004’s facilities contributed to Greece’s financial
crisis. Rio 2016 and Sochi 2014 experienced massive budget overruns and post-Games challenges?>.

Recent reforms have sought to mitigate these risks by prioritizing existing infrastructure, reducing
new construction, and integrating legacy planning from the outset. Paris 2024, for example, utilized
95% existing or temporary venues, significantly reducing costs and environmental impact®?.

Legacy Management and Post-Games Venue Use

A critical measure of Olympic success is the long-term use and impact of venues and infrastructure.
According to an updated IOC report, 86% of all permanent Olympic venues since Athens 1896, and
94% from the 21st century, are still in use today. These venues serve diverse purposes, from sports
and recreation to culture, business, and community activities?%’,

Legacy strategies now emphasize multi-purpose, year-round use, community engagement, and
alignment with urban development goals. The Paris 2024 Athletes’ Village, for instance, will be
converted into housing and public facilities, including social housing and green spaces®.

Major Controversies and Scandals
Doping and Sport Integrity

The fight against doping has been a persistent challenge for the Olympic Movement. From the use
of “magic potions” in ancient Greece to sophisticated state-sponsored programs in the modern era,
doping scandals have repeatedly threatened the integrity of the Games??%,

Key milestones include:
e 1960: The first Olympic death linked to doping (Knud Enemark Jensen, Rome).
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1967: The IOC bans performance-enhancing drugs and establishes the Medical Commission.
1968: First Olympic athlete disqualified for doping (Hans-Gunnar Liljenwall, Mexico City).
1970s-1980s: Systematic doping by East German and Soviet athletes.

1988: Ben Johnson stripped of gold for steroid use (Seoul).

1999: Formation of the World Anti-Doping Agency (WADA).

2014-2018: Russian state-sponsored doping scandal; Russia banned from the 2018 Winter
Olympics, with athletes competing as “Olympic Athletes from Russia.”

2024: Ongoing controversies, including the Chinese swimming team case and debates over
transparency and governance in anti-doping agencies*'*’.

The IOC and WADA have implemented increasingly rigorous testing, sanctions, and educational
programs, but challenges remain, including political interference, technological advances in doping,
and the need for independent oversight.

Boycotts, Politics, and Human Rights

The Olympics have often been a stage for political protest, boycotts, and human rights controversies:

1936 Berlin: Nazi propaganda and exclusion of Jewish athletes; Jesse Owens’ triumph
challenged Aryan supremacy?.

1956 Melbourne: Boycotts over the Suez Crisis and Soviet invasion of Hungary.

1968 Mexico City: Black Power salute by Tommie Smith and John Carlos; Tlatelolco
Massacre.

1972 Munich: Terrorist attack on Israeli athletes.

1976 Montreal: African nations boycott over New Zealand’s rugby tour in apartheid South
Africa.

1980 Moscow: U.S.-led boycott over Soviet invasion of Afghanistan.
1984 Los Angeles: Soviet-led boycott in response.

2008 Beijing and 2022 Beijing: Human rights concerns, including Tibet, Xinjiang, and
freedom of expression; diplomatic boycotts by several countries®*.

The 10C has often struggled to balance its commitment to political neutrality with the realities of
global politics and the Movement’s influence on human rights and international relations.

Corruption and Governance Scandals

The Olympic Movement has faced numerous corruption scandals, particularly in the bidding and
host city selection process. Notable cases include:

1998 Nagano: Destruction of financial records related to IOC hospitality.
2002 Salt Lake City: Bribery scandal led to the expulsion and sanctioning of IOC members.
2016 and 2020: Investigations into corruption in the Tokyo and Rio bids’.

Reforms have strengthened transparency, ethics, and compliance, but vigilance remains essential.

Gender, Inclusion, and Diversity
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Women’s participation in the Olympics has evolved from exclusion to full parity. However, challenges
persist, including disparities in event offerings, media coverage, and leadership roles. The IOC has
mandated gender equality in new sports and increased female representation in governance, but
ongoing efforts are needed to address systemic barriers and promote inclusion for all, including
athletes with disabilities, refugees, and sexual minorities”'°.

Cultural and Symbolic Elements

Olympic Symbols and Ceremonies

The Olympic Movement is rich in symbolism, with the five interlocking rings representing the unity
of the world’s continents, the Olympic flame symbolizing continuity between ancient and modern
Games, and the torch relay (introduced in 1936) serving as a powerful ritual of peace and
connection?>.

Opening and closing ceremonies blend sport, culture, and national identity, providing a global stage
for artistic expression and political messaging. The Olympic Anthem, motto (“Citius, Altius, Fortius—
Communiter”), and traditions such as the athletes’ oath reinforce the Movement’s values and ideals'>.

Olympic Education and Values

Olympic education programs aim to instill the values of excellence, friendship, and respect in youth
and society. Initiatives such as the Olympic Values Education Program (OVEP) promote physical
activity, cultural exchange, and ethical conduct, though implementation varies across countries and
Games editions.

Media, Broadcasting Rights, Sponsorship, and Commercialisation

Broadcasting and Global Reach

The Olympics are among the most-watched events worldwide, with billions tuning in via television
and digital platforms. Broadcasting rights are the primary source of IOC revenue, accounting for
over 80% of income in recent cycles. The IOC has strategically expanded its media partnerships,
ensuring global coverage and maximizing audience engagement®,

Sponsorship and Commercialisation

The commercialization of the Olympics has been both a driver of growth and a source of controversy.
The IOC’s TOP (The Olympic Partner) program, established in 1985, brings together a select group
of global sponsors who provide significant financial and in-kind support. Domestic sponsorships,
ticketing, licensing, and merchandising further contribute to the Movement’s financial stability*’*.

While commercialization has enabled the expansion and professionalization of the Games, critics
argue that it risks undermining the Movement’s ethos and exacerbating inequalities among sports
and athletes. Recent debates over prize money, athlete compensation, and the balance between
amateurism and professionalism reflect ongoing tensions***.

Revenue Distribution

The IOC redistributes 90% of its revenue to support athletes, NOCs, IFs, and OCOGs, funding
sport development and the staging of the Games. This solidarity model is central to the Movement’s
mission but requires constant adaptation to changing economic and social realities®’*%.
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Environmental Sustainability and Climate Commitments

Paris 2024: A New Standard

Paris 2024 has set new benchmarks for sustainability, aligning fully with Olympic Agenda 2020. Key
initiatives include:

® 95% existing or temporary venues: Minimizing new construction and associated
emissions.

®  50% reduction in carbon footprint: Compared to London 2012 and Rio 2016.

e 100% renewable energy: All venues connected to the grid, with solar and geothermal
systems.

e C(Circular economy: Reuse and repurposing of equipment and materials.

e Sustainable food and transport: Emphasis on plant-based meals, reduction of single-use
plastics, and electric/hybrid vehicle fleets.

e Legacy planning: Conversion of the Athletes’ Village into housing and community
facilities?.

These measures reflect a broader shift toward integrating environmental, social, and economic
sustainability into all aspects of the Olympic Movement.

Athlete Representation, Rights, and the Athletes’ Commission

The IOC Athletes’ Commission plays a pivotal role in ensuring that athletes’ perspectives are central
to the Movement’s decisions. The Commission advocates for athlete rights, supports dual careers,
promotes mental and physical health, and leads initiatives on anti-doping, gender equality, and safe
sport'®!7,

The Athletes’ Declaration, adopted in 2018, outlines aspirational rights and responsibilities, including
non-discrimination, fair competition, education, and freedom of expression. The Commission also
organizes the International Athletes’ Forum and consults widely on key issues such as Rule 50
(athlete expression) and safeguarding.

International Relations and Soft Power

The Olympics are a powerful tool of soft power, enabling host nations to project their image, values,
and achievements to a global audience. The 2008 Beijing Olympics, for example, marked China’s
emergence as a global player and showcased its organizational capacity, cultural heritage, and
economic strength®*. However, the Games also expose hosts to scrutiny over human rights,
environmental standards, and political freedoms, with reputational risks and opportunities for both
empowerment and “soft disempowerment.”

The Movement’s commitment to neutrality and universality is continually tested by geopolitical tensions,
but the Olympics remain a unique forum for diplomacy, cultural exchange, and the promotion of
peace.

Legacy Management and Post-Games Use

Effective legacy management is now a core objective of the Olympic Movement. The vast majority
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of permanent venues from recent Games are still in use, serving communities as sports facilities,
cultural centers, and public spaces. Legacy strategies prioritize multi-purpose, year-round use,
community engagement, and alignment with urban development goals>?’.

The IOC provides financial and technical support for legacy planning, facilitates knowledge sharing
among host cities, and monitors post-Games outcomes. The aim is to ensure that the benefits of the
Games endure long after the Olympic flame is extinguished.

Academic Perspectives and Critiques

Scholars have examined the Olympic Movement from diverse perspectives, highlighting its role in
globalization, commercialization, and cultural exchange. The concept of “glocalization” captures the
interplay between global Olympic norms and local adaptations, as seen in the distinctive features of
each host city’s Games*.

Critiques focus on issues such as the commodification of sport, the persistence of inequalities, the
environmental and social costs of mega-events, and the challenges of maintaining the Movement’s
values in a rapidly changing world. Ongoing debates over athlete compensation, governance, and
the balance between tradition and innovation reflect the Movement’s dynamic and contested
nature®*%.

Table: Key Olympic Milestones by Year

Year Event/Milestone

776 BCE First recorded ancient Olympic Games held in Olympia, Greece
393CE  Ancient Olympic Games abolished by Emperor Theodosius I
1850 Wenlock Olympian Games founded by William Penny Brookes
1894 10C founded by Pierre de Coubertin in Paris

1896 First modern Olympic Games held in Athens

1900 Women officially compete in the Olympics (Paris)

1924 First Winter Olympics held in Chamonix, France

1936 Olympic torch relay introduced at Berlin Games; Games used for Nazi propaganda
1940/44  Olympics cancelled due to World War 11
1956 Multiple boycotts over Suez Crisis and Soviet invasion of Hungary (Melbourne)

1960 Paralympic Games debut in Rome

1968 Black Power salute at Mexico City Olympics; Tlatelolco Massacre

1972 Munich Olympics marred by terrorist attack

1976 Montreal Olympics: African boycott; financial debt for host city

1980 U.S.-led boycott of Moscow Olympics over Soviet invasion of Afghanistan
1984 Soviet-led boycott of Los Angeles Olympics

1988 10C allows professional athletes to compete

1992 Last year Summer and Winter Olympics held in same year
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1995 10C adds environment as third pillar of Olympic vision
1999 Formation of World Anti-Doping Agency (WADA)
2000 Sydney Olympics: “Green Games initiative

2008 Beijing Olympics showcase China’s global emergence
2010 First Youth Olympic Games held in Singapore

2012 First Winter Youth Olympic Games held in Innsbruck

2016 First Refugee Olympic Team competes in Rio de Janeiro
2020 Tokyo Olympics postponed due to COVID-19 pandemic
2024 Paris Olympics achieve full gender parity; set new sustainability standards

2025 Kirsty Coventry elected first female and African IOC President
2027 Inaugural Olympic Esports Games to be held in Riyadh

This table encapsulates the major milestones that have shaped the Olympic Movement, reflecting its
evolution, challenges, and achievements across more than two millennia’?>.

Conclusion

The Olympic Movement is a living institution—rooted in ancient tradition yet continually adapting to
the demands and opportunities of the modern world. Its history is marked by moments of triumph
and tragedy, innovation and controversy, unity and division. The Movement’s governance, led by the
I0C and guided by the Olympic Charter, has undergone significant reforms to enhance sustainability,
credibility, and inclusivity.

The Olympics remain a powerful force for cultural exchange, international diplomacy, and the
promotion of sport and human development. Yet, the Movement faces ongoing challenges: ensuring
economic and environmental sustainability, safeguarding integrity and fairness, advancing gender
and social inclusion, and balancing commercial imperatives with its foundational values.

As the world looks to future editions of the Games, the Olympic Movement’s ability to inspire, adapt,
and lead will determine its continued relevance and impact. Its legacy—measured not only in medals
and records but in the lives it touches and the values it upholds—endures as a testament to the
enduring power of sport to unite, challenge, and transform societies.
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Abstract

Consumer behavior is a key part of marketing. It helps businesses understand how people make
purchasing decisions. Teenagers are a particularly influential consumer group. This is due to their
growing independent buying power, significant impact on family spending, and deep connection to
digital technology. Sales promotions, such as discounts, coupons, cashback offers, buy-one-get-one-
free (BOGO) deals, loyalty rewards, and seasonal clearance events, strongly affect how teenagers
shop. This paper examines how teenagers respond to sales promotions. It looks at the psychological,
social, cultural, economic, and technological factors that influence their buying choices. Using a
thorough literature review, this study combines established theories and recent research to outline
the teenage consumer journey. The findings show that sales promotions significantly affect both
teenagers’ intentions to buy and their actual purchasing behaviour. This effect is even stronger
today due to the widespread use of social media marketing, targeted algorithms, and easy e-commerce
platforms. Ultimately, this research offers important insights for marketers who want to engage the
next generation of consumers in a responsible and effective way.

Keywords: Consumer Behaviour, Teenage Consumers, Sales Promotion, Purchase Decision-Making,
Social Media Marketing..

1. Introduction

Consumer behaviour refers to the study of how individuals make decisions about purchasing
and using goods and services. Teenagers are an important and rapidly growing consumer segment
whose preferences are influenced by social media, peers, celebrities, digital advertising, and lifestyle
trends. Their increasing purchasing power and influence on family buying decisions have encouraged
marketers to focus on this group. Sales promotions are short-term marketing strategies used to
encourage immediate purchases and increase product awareness. Common promotional tools include
discounts, coupons, free samples, cashback offers, contests, loyalty rewards, and online campaigns.
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Teenagers are often attracted to these promotions because they value novelty, excitement, affordability,
and attractive offers. Such promotional activities can influence their purchase decisions, brand
preferences, impulsive buying behaviour, and loyalty. Studying teenagers’ responses to sales
promotions helps businesses understand the psychological, social, and economic factors affecting
their purchasing patterns. It also provides valuable insights for developing effective marketing
strategies in both online and offline markets.

1.1 Background and Paradigm Shifts

Consumer behaviour refers to the study of how individuals, groups, and organizations select,
purchase, use, and dispose of goods and services to satisfy their needs and wants. Traditionally,
consumer behaviour was mainly examined from an economic perspective, focusing on price, utility,
and purchasing decisions. However, with changes in technology and society, the field has undergone
significant paradigm shifts. Contemporary consumer behaviour research increasingly considers
psychological, social, cultural, technological, and digital factors that shape consumer decisions.
Teenagers, generally between 13 and 19 years of age, constitute a distinctive and influential consumer
segment. Their purchasing behaviour is shaped by peer groups, family, social media, celebrities,
influencers, fashion, technology, and emerging lifestyle trends. Although teenagers may have limited
independent income, they increasingly influence household purchasing decisions and demonstrate
considerable brand awareness. Sales promotions have also evolved from traditional discounts and
coupons to cashback offers, loyalty rewards, flash sales, contests, free gifts, and personalized digital
campaigns. These promotional techniques can create perceived value and encourage immediate
purchases among teenagers. The rapid expansion of smartphones, e-commerce, and social networking
platforms has further transformed how promotional messages reach young consumers. Thus, the
study of teenage consumer behaviour has shifted from conventional purchase analysis toward a
broader understanding of digital engagement, social influence, emotional responses, and promotional
effectiveness. This paradigm shift provides an important foundation for examining how sales
promotions influence teenage purchasing decisions and brand preferences.

2. Consumer Behaviour Theory

According to Kotler and Keller (2016), consumer behaviour is influenced by cultural, social, personal,
and psychological factors. These factors collectively determine how consumers perceive products
and make purchase decisions. In the context of adolescents, these four pillars undergo a distinct
structural shift; psychological factors are heavily dominated by a desire for instant gratification,
while social factors are dictated by peer-group compliance rather than institutional norms.

Schiffman and Wisenblit (2019) argued that consumer decision-making involves problem recognition,
information search, evaluation of alternatives, purchase, and post-purchase evaluation. Marketing
promotions can influence each stage of this process. Within this structural flow, a well-timed sales
promotion has the power to compress the timeline between problem recognition and the final purchase
decision, frequently bypassing the evaluation of alternatives entirely.

2.1 Teenagers as Consumers

John (1999) highlighted that children and teenagers develop consumer skills gradually and become
increasingly independent in their purchasing decisions during adolescence. This developmental journey,
known as consumer socialization, involves acquiring the knowledge, attitudes, and skills necessary
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to function effectively as consumers in the marketplace. As teenagers move through later stages of
socialization, they transition from purely emotional, perceptual thinkers into analytical consumers
capable of assessing brand equity, though they remain highly susceptible to immediate rewards.

Moschis and Churchill (1978) found that peer groups play a crucial role in shaping teenage consumer
behaviour. Teenagers often imitate the consumption patterns of friends and social groups to gain
acceptance and social status. This relies on the concept of symbolic consumption, where the social
value of a product outweighs its functional utility. Sales promotions lower the economic barriers to
acquiring these socially significant goods.

2.2 Impact of Sales Promotions

Blattberg and Neslin (1990) described sales promotions as short-term incentives designed to encourage
purchases. Their research indicated that price reductions and promotional offers significantly increase
sales volume by shifting demand curves forward. However, it also presents challenges regarding
long-term brand equity, as frequent discounting can dilute a brand’s perceived premium status.

DelVecchio, Henard, and Freling (2006) found that sales promotions positively affect consumer
purchase intentions, particularly among price-sensitive consumers. Teenagers are often highly
responsive to discounts because of their limited financial resources. Because their reservation price—
the maximum price a consumer is willing to pay—is naturally lower due to restricted income,
promotional frameworks like buy-one-get-one-free (BOGO) alter their perceived transaction utility,
making the purchase seem like an undeniable economic victory.

2.3 Influence of Social Media

Kaplan and Haenlein (2010) emphasized that social media has transformed consumer behaviour by
enabling consumers to access information, reviews, and recommendations from peers and influencers.
This democratization of information creation means that corporate marketing messages are constantly
evaluated alongside real-time user reviews.

Djafarova and Rushworth (2017) found that social media influencers significantly affect young
consumers’ purchasing decisions. Teenagers often perceive influencers as trustworthy sources of
product information. This dynamic is rooted in parasocial interaction theory, where a follower develops
a one-sided sense of intimacy and friendship with a digital creator. When an influencer delivers a
time-limited promotional code, it is processed by the teenager as a trusted personal recommendation
rather than a cold corporate sales tactic.

2.4 Online Shopping and Teenagers

Kim and Ammeter (2018) reported that online shopping platforms provide convenience, variety, and
promotional opportunities that appeal strongly to younger consumers. Flash sales and personalized
recommendations encourage impulse purchases among teenagers. The digital storefront strips away
the physical transaction frictions of traditional retail (such as waiting in lines or dealing with physical
cash), creating an optimized environment for immediate, emotion-driven consumption.

3. Objectives of the Study

To ensure a methodical and comprehensive investigation, this study operates under a structured set
of empirical goals. The major objectives of this study are:
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1. To understand the concept of consumer behaviour among teenagers: Mapping out
the cognitive and emotional pathways that characterize adolescent market decisions.

2. To examine the influence of sales promotions on teenage purchasing decisions:
Quantifying and qualifying the shift in purchase intent when incentives are introduced.

3. To identify factors affecting teenagers’ responses to sales promotions: Dissecting
the internal (psychological, economic) and external (social, technological) variables that
govern consumer patterns.

4. To evaluate the role of social media and digital marketing: Assessing how algorithms,
influencer content, and platform interfaces optimize the performance of promotional
campaigns.

5. To assess the positive and negative impacts of promotional strategies on teenage
consumers: Evaluating the balance between increased consumer purchasing access and
the risks of unchecked impulse buying or financial strain.

6. To provide recommendations for marketers targeting teenage consumers: Outlining
tactical, sustainable, and ethically responsible marketing frameworks for contemporary brands.

4. Meaning and Nature of Consumer Behaviour

Consumer behaviour refers to the study of how consumers make decisions regarding the acquisition,
use, and disposal of products and services. It is an interdisciplinary science drawing upon psychology,
sociology, economics, and cultural anthropology to map human actions in commercial ecosystems.

Meaning and Nature of Consumer Behaviour

NEED / DESIRE
RECONGNTION

INFORMATION SEARCH « Ja\

Driven by Social Media & Influencors

EVALUATION OF ALTERNATIVES

Often byyased via Sales Promotions

PURCHASE DECISION
Triggered by Urgent / Sce ity Tactics wm
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The standard consumer decision-making process generally consists of five core stages:

e Need Recognition: The consumer realizes a need or desire, triggered by internal cues
(e.g., hunger, boredom) or external stimuli (e.g., seeing an advertisement or a peer’s new
acquisition).

e Information Search: Information is collected from advertisements, social media, friends,
and websites. Digital natives rarely look to traditional print or broadcast media, relying
instead on algorithmic content discovery.

e Evaluation of Alternatives: Different products and brands are compared based on price,
quality, brand prestige, and accessibility.

e Purchase Decision: The consumer selects a product and completes the financial transaction
across an omnichannel marketplace.

e Post-Purchase Evaluation: The consumer evaluates satisfaction after using the product,
which dictates future brand loyalty and shapes the user-generated reviews that inform
other buyers.

For teenagers, emotions, peer influence, and promotional offers often play a greater role than rational
analysis. The analytical processing required in the evaluation of alternatives is frequently cut short
by a well-placed sales promotion. When a brand introduces a flash discount, the adolescent consumer
moves directly from information search to a purchase decision, driven by a perceived need to
capitalize on the financial opportunity before it disappears.

5. Characteristics of Teenage Consumers

Teenagers possess several unique characteristics that set them apart from adult consumer blocks
and influence their consumer behaviour.

1. Brand Consciousness
2. Trend Orientation

3. Digital Connectivity
4. Peer Influence

5. Impulsiveness

6. Price Sensitivity

6. Sales Promotion and Its Type

Sales promotion refers to short-term incentives designed to encourage product purchases. Within
the contemporary marketing landscape, sales promotions act as a tactical accelerator. They disrupt
consumer equilibrium, alter traditional value calculations, and create a powerful sense of urgency
that shortens the path from initial awareness to financial conversion.

For the adolescent demographic, these short-term instruments are highly effective. They directly
engage with the evolutionary psychological and financial frameworks unique to teenagers.
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, . Sales promotion refers to short-term incentives designed to encourage product purchases
Within the contemporary marketing landscape, sales promotions act as a tactical accelerator
They disrupt consumer equilibrium, alter traditional value calculations, and create a powerful
sense of urgency that shortens the path from initial awareness to financial conversion x

For the adolescent demographic, these short-term instruments are highly effective.
= They directly engage with the evolutionary psychological and financial
°’° frameworks unique to teenagers.
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~ Adolescent responses to sales promotions are shaped by an interconnected network of
internal and external factors. These influences modify classical rational economic models,
creating distinct consumer patterns unique to this demographic.
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IMPACT OF SOCIAL MEDIA ON TEENAGE CONSUMER BEHAVIOUR

Social media has revolutionized the way teenagers interact with brands,
shifting the marketing landscape from passive advertising models
to dynamic, highly interactive digital spaces.

THE ADOLESCENT SOCIAL MEDIA CONVERSION LOOP

1. ALGORITHMIC 2. INFLUENCER 3. FLASH
DISCOVERY ENDORSEMENT PROMO CODE

4. SENSE OF
URGENCY

Lo\

6. IMMEDIATE
PURCHASE

SO

9.E-

Commerce and Online Sales Promotions

The growth of e-commerce platforms has changed how teenagers access retail goods, moving the
primary point of sale from physical stores to digital interfaces. This shift brings several key benefits
that align well with the lifestyle and expectations of digital natives:

Convenience: The ability to shop 24/7 from any location removes physical travel barriers.

Product Variety: Online storefronts offer access to global inventories, bypassing local
geographic restrictions.

Price Comparison: Digital tools let consumers quickly evaluate prices across multiple
retailers, helping them find the best deal.

Home Delivery: Frictionless delivery logistics provide a convenient, door-to-door fulfillment
experience.

Access to Exclusive Discounts: Online platforms regularly offer digital-only coupons
and app-specific pricing incentives.

To maintain high transaction volumes and customer engagement, e-commerce platforms use a variety
of specialized digital promotional tools.
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To maintain high transaction volumes and customer engagement, e-commerce platforms
use a variety of specialized digital promotional tools.
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POSITIVE EFFECTS OF SALES PROMOTIONS ON TEENAGERS

Sales promotions offer clear advantages for the adolescent consumer segment,
helping them navigate market opportunities within their specific financial means.
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10.1 Cost Savings

The primary benefit of sales promotions is direct cost savings. Discounts, coupons, and seasonal
clearance events allow teenagers to acquire necessary products at a fraction of their standard retail
cost.

This savings minimizes financial strain on their limited budgets, helping them stretch their funds
further.

10.2 Increased Product Access
Sales promotions help democratize access to high-quality goods and premium brands.

When aspirational labels introduce markdown periods or student discounts, it lowers the financial
entry barrier, allowing adolescents from diverse socioeconomic backgrounds to purchase high-status
products that might otherwise be out of reach.

10.3 Product Trial

Promotions like free samples, low-cost starter bundles, and deep initial discounts encourage teenagers
to try new products and explore alternative brands.

This lower financial risk allows young consumers to test product categories and diversify their
preferences without a major upfront investment.

10.4 Consumer Awareness

Promotional campaigns provide valuable information about product features, market variations, and
emerging brand alternatives.

By evaluating promotional materials and comparing competing deals, teenagers develop useful
marketing literacy and market awareness, learning to look for value across the retail landscape.

10.5 Shopping Satisfaction

Successfully finding and securing a high-value discount creates transaction utility, generating positive
emotions and shopping satisfaction.

Adolescents feel a sense of achievement and pride when they secure a good deal, which enhances
their relationship with the brand and builds confidence in their shopping choices.

11. Negative Effects of Sales Promotions on Teenagers
While sales promotions provide notable economic benefits, they also introduce behavioral rsks and
financial habits that can negatively impact young consumers.

NEGATIVE EFFECTS OF SALES PROMOTIONS ON TEENAGERS

While sales promotions provide notable economic benefits,
they also introduce behavioral risks and financial habits that
can negatively impact young consumaers.
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11.1 Impulse Buying

Urgency-driven promotional tactics, such as flash sales and short-term countdown timers, often
encourage unplanned, emotion-driven purchases.

Because the adolescent prefrontal cortex is still developing, teenagers are highly susceptible to
immediate rewards, frequently buying items based on temporary visual excitement rather than actual
utility.

11.2 Overspending

The perception of a “good deal” can sometimes lead to excessive spending.

When faced with tiered discounts (e.g., “Spend ! 2000, get ! 500 off™) or bulk incentives like BOGO
offers, teenagers often increase their total transaction value simply to qualify for the promotion,
spending more money than they initially intended.

11.3 Materialistic Behaviour

Constant exposure to high-frequency digital promotions can encourage a materialistic mindset, linking
happiness and social acceptance closely with acquiring new things.

This emphasis on continuous consumption can overshadow sustainable consumer habits and focus
attention on short-term material ownership.

11.4 Brand Switching
High responsiveness to promotional incentives can lead to superficial brand loyalty.

When teenagers make purchase decisions based primarily on discount depth rather than long-term
product satisfaction, they easily switch to competing brands whenever a larger discount is offered,
making customer retention difficult for businesses.

11.5 Financial Mismanagement
Chasing frequent sales without proper financial planning can lead to poor budgeting habits.

The ease of digital transactions, paired with tempting buy-now-pay-later offers, can lead teenagers
to prioritize instant gratification over long-term savings, making it harder to develop sustainable
financial discipline.

12. Consumer Decision-Making During Sales Events

During major sales events, the traditional five-stage consumer decision-making model shifts into a
compressed, fast-paced pathway optimized for immediate digital transactions.

1. Identification of Desired Products: The journey begins when a teenager spots an item,
often through social media feeds, influencer recommendations, or peer trends, sparking an
immediate desire to purchase.

2. Search for Discounts and Promotional Offers: The consumer actively looks for available
deals, scanning e-commerce platforms for active coupon codes, cashback offers, and
upcoming seasonal price drops.

3. Comparison of Brands and Prices: Using digital tools, the teenager compares prices
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CONSUMER DECISION-MAKING DURING SALES EVENTS

During major sales events, the traditional five-stage consumer decision-making model
shifts into a compressed, fast-paced pathway optimized for immediate digital transactions.

COMPRESSED ADOLESCENT DECISION FUNNEL

@) PrODUCT SPOTTING @) DISCOUNT HUNTING ) SOCIAL REVIEW VALIDATION

. >

across platforms to identify the deal that offers the highest value for their limited budget.

4. Evaluation of Social Media Reviews: The consumer seeks social validation by checking
user reviews on YouTube, Instagram comments, and community forums, prioritizing creator
feedback over corporate product descriptions.

5. Purchase Decision: Driven by time-sensitive promotions and high demand, the transaction
is completed quickly via frictionless, mobile-optimized payment methods.

6. Sharing Experiences Online: After the purchase, the teenager shares unboxing videos,
reviews, or lifestyle images on social media, receiving peer validation and contributing to the
content cycle that influences other shoppers.

Sales promotions shorten decision-making time and increase purchase likelihood. By reducing price
barriers and adding urgency, promotions streamline the cognitive steps required to complete a purchase,
leading to faster transactions.

13. Marketing Strategies for Targeting Teenage Consumers

To successfully reach and build relationships with the teenage consumer group, modern brands use
a variety of digital-first marketing strategies tailored to youth lifestyles.

13.1 Social Media Campaigns

Brands create interactive, highly shareable media assets designed to fit naturally into adolescent
social feeds.

Using features like Instagram polls, user-generated hashtag challenges, and augmented reality filters
helps build brand familiarity and encourages active participation, keeping the brand top-of-mind.
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13.2 Influencer Partnerships

Companies partner with micro- and macro-influencers whose personal style matches the brand’s
identity.

Providing these creators with unique affiliate links and personalized discount codes builds brand
credibility, turning an influencer’s endorsement into direct sales from a trusted source.

13.3 Mobile Marketing

With teenagers spending significant time on their mobile devices, brands optimize their messaging
for mobile channels.

Using hyper-personalized push notifications, SMS alerts, and location-based promotions helps brands
deliver relevant offers directly to the consumer at key moments during the day.

13.4 Ramification

Integrating game design elements into retail applications makes shopping more interactive and
entertaining.

Features like daily login rewards, spin-the-wheel discount widgets, and loyalty point systems turn
shopping into a fun challenge, increasing app usage and customer retention.

13.5 Personalized Promotions

Using data analytics helps brands track individual browsing behavior and purchase history to deliver
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tailored discounts.

This customization ensures that teenagers receive promotions that match their specific interests,
increasing marketing relevance and conversion rates.

13.6 Limited-Time Offers

Creating short-term promotional windows generates market urgency and a fear of missing out.

Setting clear deadlines for discounts encourages adolescent consumers to make immediate purchase
decisions, helping businesses accelerate sales cycles.

These strategies increase consumer attention and purchasing behaviour. By combining entertainment,
social media connection, and financial incentives, brands can build strong relationships with young
consumers.

14. Findings of the Study

An analysis of current consumer behaviour literature and recent market data reveals several key
insights regarding how teenagers interact with promotional sales:

1.

High Responsiveness to Sales Promotions: Teenagers show a strong interest in
promotional incentives, regularly adjusting their shopping habits to take advantage of active
discounts and sales events.

Discounts as a Key Driver: Direct price reductions remain the most effective promotional
tool for this group, offering clear, immediate savings that fit well with limited adolescent
budgets.

Social Media’s Core Role: Social media networks serve as primary discovery engines,
heavily shaping trend preferences and guiding purchase intent for young consumers.

Strong Peer Influence: Peer groups strongly affect product selection and brand choices,
as teenagers look for social validation through shared consumption habits.

Online Platform Exposure: The growth of e-commerce and mobile shopping apps keeps
teenagers continuously exposed to real-time marketing messages and exclusive digital
promotions.

The Power of Influencer Marketing: Social media creators wield significant influence
over adolescent choices, providing relatable recommendations that help build brand trust
and drive conversions.

Impulse Buying and Brand Switching: Time-sensitive promotions often lead to
spontaneous purchases and can reduce long-term brand loyalty, as teenagers readily switch
brands to secure better deals.

Efficacy of Personalized Digital Marketing: Custom, data-driven online promotions
generate higher engagement and stronger responses from teenagers than traditional mass
media advertising.

15. Conclusion

Teenagers represent one of the most influential consumer segments in modern markets. Their
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purchasing behaviour is shaped by an interconnected network of psychological, social, cultural,
economic, and technological influences. Sales promotions play a critical role in attracting teenage
consumers by offering financial benefits, excitement, and opportunities to acquire desired products
at lower prices. The emergence of social media, influencer marketing, and e-commerce has amplified
the effectiveness of promotional strategies. Teenagers are constantly exposed to digital marketing
messages that influence their purchasing decisions. While sales promotions provide numerous
benefits—such as cost savings and increased product access—they may also encourage impulse
buying, overspending, and materialistic tendencies. Marketers must therefore design responsible
promotional campaigns that create value for consumers while promoting informed purchasing decisions.
Understanding teenage consumer behaviour enables businesses to develop effective marketing
strategies and maintain long-term customer relationships in an increasingly competitive marketplace.
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TTgAfee Tgferdl IR a7 Aha™ TR AT & it & |

qAqEROT & AidE TIF
Sfes ges I T & S SHifad B & AR wiRkiafaewr a3 9 fafe gfteent fr 2
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1. SAEH (Producers) :
9T SR QIETe YehIST WU & WA § O HioH @l S € |
2. 9B (Consumers) :
T STIAT WIS IATEh! AT AT ITHHA I A ¢ |
T UIE UK &—
o Ui ITHH
o TTeAfE ITHRAT
o AT STHRAT
3. 39geh (Decomposers) :
o |ErFar Hd € |
CF e e

3Tt T feiia B & SR qatawer &t \ifds ud At Rafadt @ fufRa s E—
1. S (Water)

2. 917 (Air)

3. frgl (Soil)

4. 91T (Light)

5. A9 (Temperature)

6. @i (Minerals)

7. Jarer (Space)

T g e et U Sfed iR ddfad wiRfkafaer a=r @1 M 6 21

AP AR TrERer

ST Y & 1 FIa I SR AR fafeear yomedr % |
THF T YA B E—
FEI-gfeat R 9 : Siwferdt & fow wigfoe SEi-gfedt ofR dvel @1 SwT |
FIAAT : FJA b ATAX ST AR MR § T |
WPl qd : I, a1g, J&T X AR &1 Fferd SqamT |
AGAT § qAET a5k
1. 9 (Land) :
Freafc, Sifdes @ erdt SR S dret @i Ui Suwed |
2. 9raraRer (Environment) :
S AR YGUOT-9h ATdTaRT & 98 |

3. &@ (Water) :
& T T WA 3R STAR H Fee@qe I |
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4. =17 (Air) :

T SR IS a1g 1 76 |

5. @t (Radiation) :

Td T RN qar ST YehIefa gl a6 7 |

TrEA iR e & aFAR § 9g® 9T 9Th

1. wehig @G ok FE-geat
2l

qTell 2l TOTErR SR I SATOe o7 et SeRan qer Saarg W R B € |

2. &

TG H g5 ST T SUANT Feaqel AT ST & | el T Al AR I[ora Sufedi ud 3uar &
guTEsiiad § gafed € |

3. Wrew SR HY (gi) :
Id% Fq % AR Al SR AR B ATHAT HET B qaATE & STt & |

4. qu (Qd w&mw) :

g ot fopett ar SuaT fafir= Su=m & fopam ST @ | e Sffeat & fmior & off g @t foneett @
T feRaT AT B

5. a1g

s a1g T Aol /T T & | YIOTATT 3R 3T 8 qebrilenl § S5 Ud arell 2aTl & SUFrT el
2l

6. g (qf) :

S el & fou Sugd el 1 999 9eaqel BT © | /B Suarl | e & JanT | fhar S
&, o1 w2 T |

e

g Fafehear fasme iR qafawer geet & di9 o0 999 @l & | e e yonfoar abfaes
HareHT $fY qafarefi aRftafoe w srenfa of S -

1. UTpfas GETET &1 SUERT

2. qafeefa dgas

TgTERelg Fga Sl @ & U Jew@yer /T @ |

3. A9 R FEEg H IHE

HEH AR TAA & TR Ffhear o Sl § geard fmar ST o |

4. @Eg A=

SR, AT, AN, T ST Tesdl T AR & @ |

5. G SR gFMYd® SUIRT
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YTepfieh HATEHT & qad U4 FEHYdS SUANT W AR T T
| & | TATERoliT HReb T Ffid SUIRT 7 had faichet SUaR § dfceh FHIT T AR STdeh1ierh HedroT
o off Feaqel iRt fFram 8

ey

1. @& dfear
2. gyga @fear
3.  ST=NT &g
4. T R
5. AN TR
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Wl

TR er e

ACBEO, FAfad &7 aiteh fIaT SIferp i, e, Toam=< (T9eI) 313327
2, IES USH

THTEH T AR e faemdie SeaqR (Iere ) 313001

AN

T ST SRRt & | AR, AIhhaTd, TN, HETd, Jela, AT, Al a1 i Hditas
QORI el HARS bl AT T8 &; 4 THIS & Ut STHd, SH-Hehi, MRaTis dae, ghia-a,
e, e Araaretl SR ATEIdd Tea w de-ar-digh JUfd wYdl & | TEd Sna-a # e
Qiter-Areit & e Ties HER sl STIemom, 39 o<, fagmarst, efoer Jur @ afed & arg 96w
SEE P AR TS §T FHHTC e § IHHT TS HAT T & | STEAT 1 BErT U7 98 © fF o9
Tieh SiTa oofl & Jad W@l &, a9 Al Ao AR @i QEhd [ohdl YR SAUT & Faeld g0 T AHaTad
T ST AiEpiieh FRARAT 1 a91T @ & | e H o1, fasauoneis R qa-ids TEhd ol STan
foFam T ¥ | St & A epd IWRAT § fF i | @it HEpi l WIh-goiTes ®9 &, Saih
& | Hiftgsh W, Arfedw TR, T, FYadT, Rad-siadr X Siad | fehear s1a 7@ |
o7 € | Fefret ATzl 3 g T SR YGRS HHIEETT @il &, Ak Hew-fadie wEfd, e
ST HAEIBROT STl ATl T I T & | 3T: 0T T A6 bl AT bl ATed BT el dfech Iqh
TS HeY, T 31 3R THET P JfHet &1 i T@T e a1e |

HET, AHETIE q&aT |

1. AT
g foreft TwTeT T e HeATeTeh SUTTERIT T A 8} & | T8 9 FHIS & SHae i e I arelt
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TIE HER B TAGE § Il G TG aATel €9 Aleh LR Heardl & | @ieb Gehicl a0 T R
TS Ak B ANHT 9 T2l Bldl; I @ Ao ST, drfed FeHTirar iR difedi & Jia se-garor
# gfthar & faefaa 2t 21 safie de genta § wfe 9 st aer @ sufafy femrd & &
FHAT, IAT AR ATfew T F ASHL @M T & | SHH @i GBI & edl, STl fasrarat, tfers
foreprer e s ey & A1y SHe Siqdde W ANy I T 1 E LR B SN Ieid g0 Y& ST
Tieh A AR Tl FEBi Bl R foRTad & oI i ATt EhaT & & § JHE 1 JaT Sl
|

Tiep Aifed | AR, AhHATY, ARIMATY, Aehifchal, qelay, Teferdl, Alewred a1 3= Aitas
SAftrefRat SN il & | T SR @I EhiT T ST AT AT &; THH SHa-IGid, 9&hR, 3&d,
G-I, AT, 29-UEfoat, enfifes foem, qrfes Zeaer, T Far iR qrerds i d6 aftafad
I £ | T YR ik AIMEcT 1 i GEhid &l SAWfh SR Fared Sl & &9 § 3@ A1 Gehall 2 |

TR T0 H 3181, TRIE0T, Jared, IR, HaR A1 AR feffed deie 7 dle siia & @
I T oRaT & | ST IRAcHT & HROT HB @ik WIS FHASR &8 o, Saich B o AT ATEH! 31 7T &
T @ Bl QAited fhaT & | TET aRad 9 St UERehdT Sl Jer & |

2. MY & GOET TI MY AR

Tk HEPIT R Al e T e ST SUAH &, Y T FHebel= Gad § G & SAqeaer
fcrsfiar gfkar & ®9 | @ dl STEIHAT T &8 o | QA i GEhId Hl WSl & 66 AR dld
QI 1 @Ik TAISH & T8 & &9 H &I [T ST & | S99 M1 & d1d Ag Siiad IREqRebar gare
Y H T TE AT | I Qe @b GEBi o T T20T BT &, b a8 Tl off @iep |epfr o fmor,
T SR At 9 afsha fHent 91T 2 | Safie a9 I8 ¢ 6 aead ariie SR daeiw! aikast
¥ @Ik A SR Wi Hepial 1 qaer fohe bR Gifed & @l & |

YA TIIF-AR & TE T BT & o ek QEpicl ol IRATHT, 3T e, fagioard iR faer
T qATd SaTRe ==t el & T |l e Pl |l J&pid i ATHeATh & w9 § WY FHET 747 8 |
TR ot geIa f2forea aRaet & ST & T8 a7 BT Bl Thihd &9 F S@ &l STasashdr & | fas
I H g Y9 TEdq0l & foh Wi WA o f2fTed Sqiaeer # 7 FRIerd el & IR T 9 ol & | T&qd
qiter ST g 9X STAT fIeaioor Shiad ea © | F@1 Al HEhi i ReR AT TR @ich Ao Pl had T
T AR AT HaR h UHT UThaT & & | @T T & fEH 9eE, T, S, 989 SR deie
TH-TA H T2 £ |

3. M & IJ]gH

4. T TN I FTIROM, TEH AR T@ Tl B &L HET |

5. e ATed ! T@ faensii S Ao qfHenret 1 f[eeuoT B |

6. Tk Qe AT Wl TEBId h TREARE FGe I T HIAT |

7. WG TORT 3R AEIIE TEHTRIAT Sl YfHeT 1 ST HeT |

8. | URad ar f2fired aremi & g9 § i TRuRTetl & Saad @ed &l qHE |

9. T e ST W TERIT & QL& & [T HEH-Toa U G |
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4. M-ISA

TEI AT A: oD T TR e & | THH JUHTHD qT FAeelooTeeh Tl a1 94T fohar
T | H SH-AEET H @ Qi bl 9ReTe, aw, 9w, sfem, @i afed | ddY qr
AT AT & AT & @i e & TER § Fared faea Suaed & | 4T qril &l STer
TR STALROMAE [TATET i TE & | TP AT @b e SR AEpiad I § Haferd T
Il bl AT SehIEHeS THE T SN [T 4T & | 39 S | i Hledien qderT, Gfasrd, Jerae
a7 &A1 SAfensT UEd el R AT 2 | TRfaT 6 ehut bl daTie i fasaaoners ey & & #
T AT AR, | b AiReaehid ATl & w9 H |

5. AT Hl AAMS ®I@T

TH QTS T SaTRes TUET 1 IR TRER 2 TRI H G911 Feball & | Tl & ‘Siaq-gas’ &, e
T, FHETE, AIHT, T ST BT T Fremd el 2 | Frawr TR argerfie gar’ &, foes dikas @,
QTR SR, TERT Sl 3R AFfed Y& SNid & | drer & qaaae qaaadr &, e
farer, araR, Wfzar o) f2fea q@ie & R e sifateal § o are aRad aftafed |

T AR T Bl ATT-ATT GHFAT IUAFT &, o ZaeR § T Th-gal § T2 & & | ST & fag
foret &1 a1 foare T Sfie-ded & I BIaT &, AT | SAeT® el ¢, faare g9riE o arfes €9
T AT 2 SR ST Hiaed Rebife & Areqw § fefsed wa w off wéa qear 21 39 U I |
e Hepd, A Afed, AHIH AR AR Tl aRade Rl Jufed ¢ |

6. Th TSPl : JIUROT TG @O

Tieh WEPIT 1 ATUR AT ST o | THH (Rl &5 a1 THE™ & AR 319 Siiae & STwal &l
ZFER, AT, frT, har AR Arifote TuRTel #§ EHiaRd & & | Wb QEhid Bl Ta8 Hewdqor Uel SHeh
SE-ATYE BT & | I8 St & arex et quera § it a%g e, afed e aer | |ihg oy 2 |

e Epia T Uk T fIsiodr Qe & | Safth @i IR T ATedh & Qehdl &, TIfehT URuRT T
7 THT T & 1T TS S WIhR BT &, BT & AR Il Gel T qEardl & | ST HROT Al
forell wep e i Tt Sufy 7 2t Anfed STI9a &1 &9 o od & | AleandT el U HATRR & A1
T FhA 2, Afh I FHAT-TEHT TSR BT T 3R G & 27 et 2 |

wi1eh TP T GE WEwYor 07 FHIAAT & | |7, STeil, TR0, SATSATIbT, S SR A
T § &R TR B & BROT A FEpiot ol STAv-3TeT &9 T20T Bl & | T&T TMIAAT HReAT
qiehicieh fafer S 995 T & | TSI, T, UolTd, ST, HeRTS AT SfareT AIRA & @i stieafrat
ST FiThfeh ERad 9T Sl & |

ek TR T e [T TRAASIAr & | UX9RT T 3T Tl 8 & | e Alpiid g qHIeih
affRaf § 9T 9T T20T X FhAT 2, TebTeT SYHE He TR YK 2 Tl & SR b e fifzar
& ez | € W T UET Febell & | TAIAY @l HEp( § MRARAr $IR qRad Gl |re-are ae & |

7. A% GG & Y@ Id

I HEpfq T ¥ | 3HR U@ dxdl § Wl ST diell, dind, b, e,
TAHIRAT TF HETaR, TAIhATed, A, Alhhdl, AR, df-Rar, &R, aifie e, fa-3d,
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@H-T, YT q&7 IRURE 19 A 6T S Fehd 2 |

HTST T HEBIT I T THET AR & | ABHTST had GIOT BT AT 6] eNil; 968 g
zforeT, BT, TR, Ao GaE SR Siad-aya | wd ¥ | aeieat ofY geTe & gl § |
QIS ST B 2 B & | 36T YR drehaidt o o, foare, iy, g, o9, ke, sa o) enfifs
AT | T2 AIHT ARG &I & |

TR AR Af-Rarst arifors St & ST & & | 5+, faame X 9 & T3 996N, Fg-emid
I AT RIS GrIoreh Hefell bl G e € | Jel 3K Soa e e ST T8l 2id;
F AT e, Har-ues SR dese & SEM-UeH & a4 a9 £ |

8. W% Wit & FFuRem R yqE femd

e Hifed 1 AR AiEgs WA & | fafad @ifed i gomT § die Aiied dd 994 e i, AT,
T Y e Yes & AT § §aRd eidm el & | Aehiid, Aiehehal, AR, e, Herad, Jerad,
whATed 3R I 8! Y@ femd 2 |

AR FTH{eH Sa i AT ATHAfE & | 99 & QR Mg A are d, faame fia, Fq,
ST IR FOREa T & ST+t &l @R 3d & | ArhhaTd A9Ra & |1 wiie, e 3R
ATFETRE S HT TR BT & | AHTATS FRET THE™ # Ufdertaes Sfd, JRar, 999 a1 amfes e
P FHAT-TT H FUET AT & | ABIHAT (TG & @ STIHT I lerd AR A& &9 § Fh Bl ¢ |

Ties | i faQIvar a8 o & o T q1o Rer 781 &l | STT-31erT HATER, M AT & ST
aRfEfdl & FTaR I, 6T 3R TEf § URac X Gahd & | T8 TRad Sqe! BRI e, dfeh i
e &l SEadr &1 JH T & |

9. Wi Wit 3R Wh WEBIA & Hadeg

Tk Ao ST Tieh HEBI BT HaL HROT AR TRUMT HT T @M F e Afed AR TReaie @ |
e HEpT T Aol fwe, gciies, AT, ar IR T6T e & | G0 3R @i A @b Jepid
& Tedl, Sl SR AT AdeR Bl 9T, T, A X Jeg & &9 § Fard o & |

IETEXOT: TohElT IU-TLT qATS & ATl H o, a9, B, TET AR 4H & W fe@re ¢ T
2 | forame Tt & miRanRer Hee, qrforen STHETell SR WIamIHe STHal BT GaR SUTRId Tl & | Arhharstt
F T qgTaReT, Aot ATFarst ST A HeaeTe & Hohd MHad ¢ | 36 YhR Al Ao Bl 9gaT
T TEBT b SAa-HER Bl gar o 2 |

TE T THTTHT el & | 51T Dl ABIT qR-aR ATfedh Al 9 AT AT &, A 8 had qiehiin
Tl T HYETOT el e, dfceh TS & AR S HIEHTHE Thal &l |l A9qd & & | S8l TR
wiepTe TRl TRt T Hier e gU T N BT Sad siedr &) 36 o § ik Aifee i Hehh
TYUT B & WA IR Al Frar off &

10. Wife®d W R wephe Tfa

ek e i HiRgedT SHeh! Har FISTHAT & | HiRdeh TORT § S T SEAiaeT Il & HATeq 9
T, v G, ATE T, AT 1Y TG T & &Il & | IR, T9EH, 34, difHe ST, S9-80d
3R IR F9RIE 9% 99 & @ € |

TiRaeh TR T 91tk IqebT ST & | ST aet G aTell et efal; 98 SR Taeh T HATHR,
TR AT A6 a9 Gehal & | 36 YR S 1 HaX U |k ArIerh JiehaT a9 ST & | 38T Uishar §
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Rl 7 aREc o J9a & | 8 9l SO SHa SEdl & AR GO qeRll R gAuie R © |

qiEhad T & gl § Al Hiied & qed [ ¢ | 7 aqemat & fafaq s @ifva ©
&, S Sia & ST AT AT, TS S weradl § GUard fHad & | /iy | diied Bl dhad
ARSI & AU THEAT S8 Ufeliien SR AN Fecd Bl QiHd T 8FT |

11. @ 4ifed, MG G980 iR argfdmdar

Tieh Afec AHITES Tael i 2h S JTeiiud e 1 91e9 & | foare Miai # 9Rar $fiX Reaerd
& o, SRl | e J9 0 AT, ST e § Aei ST S Saadl § qries Serd
A B 2 |

Tk e 0 AFfedhar ARk ST THE™ & a9 G9¢ Pl Foigd Bl ¢ | fhar arfed e |
QT AT T 0 hael T T ST el Tedll; T8 |TS STH I S & | T4 SRy dlieh Hifecd i
TR, FEHTHIAT STY TedT & ior & yjfeent fvmr 2 |

ETITeh W1k TRARTSHT bl SR hieh TEI AT | S =2t 2 | ferelt ot Hegpfar # JHmar 3iY
STHATAT ST & O 2 ehdl & | BB Wi werelt a1 Afa-Rarsii § U | qanme Wt S af qebd
21 o7 Wk A & e | T & A1 ST [ STasash & | S quRTd JaRT TR,
AT 3T AT FETa ol TGNl &, 378 TIaTted fohaT ST HebdT &; F8) SSHTIhN awi &1 SIS
IS SATATH ¢ |

12. W% Oifcd & YOR # o1 SR amiive St

1ftien AT, Hol, Td-Q1eR, fare, areiis F9RE AR @ S@d |k aifed & T6R & 9ol
T @ F | S AR W HAT, IoI, AHI, AlehTe SR IRuRe yEfoat amfes & § Jo il 2 |
HE SE-ATRI § 47 QAT qT Mfifeh ST T Tk e & TRET R THR BT THET AT =1
T F

T ARSI 1 Hew At Wt & o Jef @i a1fec dhad AT et S, dfeeh AT Siia &
He ¥ ST oA STt & | 33feh IR AR & a9 T HF &l & | T & SR T |19, 81,
Hehd R ATfed TEHTRT TSl &l ¢ | TeT 9eH qie |l &l Sifad @dm & |

13. ATYMHAT, TRIBT FR dAd GBI o qRadT

ST o Wik FEBiT & T Al SR ST &Mt gutead fou £ | f3ram & faear, JommR &
FaA T, AT § T JaT6, TRAR T § IRaeH iR 7T AR ATem| F IRuRe qieh-aor
%1 fRafadl &1 g © | 9gw IRaRt & T W Bie URaR d¢ 9 B HIRdeh WSt & i SediaRol
& I HH B TH ¢ |

TE ST SATYFe e SiR HaR A1eaw Wi Hiied & SEATasihioT & 0 STa8L o & | T8 fhaT
TR o FEET o forg iy of) ATty geei W e siftr o st sifean, difear oiv fefsea
SANRIENTR & wread & I GIer fohar S @enar & | forg feforea Reptfe & wiawr @1 ot faere 1@t wmr
ST Fehal | feRdT i T AT iHeRT, STaeR, IE9 el iR e & SHH 999 had Repfret & gl
TE el qHAT ST FeheT |

14. fSfrew g ok e @it & AR

fEfted ATl = A A & TER T A AT AT R 4T § | Fiera Hirsan, A wiewiH,
fERTeq qeaaad iR @ G3e! & AT & g AT Hinfers SEiel § aTeT 9gd Gabdl & | AT
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digt off Trarea SR et & ART Aeiia SR dihbarett R & dwdr 2 |

7 fEfreat gaR & 1T 21 Heayel U9 | ST & | T, ST 6 GeH 9T &2 T, IHb AR
3T T 0l YfHeRT 1 &7 9 fohal s Tg(cl bl dhad AR Al & &9 § YRR fohaT S &,
T IH& AT 318 A 8 Gohd & | T8I T8 [hdl T9E™ &l TRURE Al ST AmEmis SunT
A T A, STAN SR ATH-FISERT oE 999 9od ¢ |

zafoy fftea deaT & smest ufar § daw R 78, afek Ad-a9ard, T, g, d,
T, T SR 31l & Haiterd foawor o wRfera fopg St anfew |

15. Rm &R di® Wpia

3T i1ep HeEepicr & |XaTT | Hewaqur iRt 1T Fehell o | FrRned S AR, Teheha, Tiehaha,
AT SR IR S BT T STede & &9 § SNfe &2 qohd & | 399 foenfe # soe afds & uf
T ST forsme faefa 2t & |

ek |ERICT 2T fSTelT H ST B T 37 UTSagEieh H & @I SIS &1 |1 el & | T o,
FATHRI, FHATHRT AR TRt o foremerr nfafaferdt & seem sifers gmer & gear &1 foemeft 35
QTR , AhhATE RebiE Y, T T 1 Hebeld Y ST S8eh ATITH FaH Bl T3 | 37 TR
farem e deptar @ fitrr wfa & aomr afka rg-ufhar a9 gedr & |

16. Wb WEBIT B GO B gAIEr

T HEBT & &7  Ueell g gaf-fosg & 2| fohdt @il dhaet el & &9 8 g
T T qAT FEF ; T8 AT Y A9 & o T8 Fa, fohersh a7 iR fope |rifores stare uX I S
|

T4 AT TERTT T ¥ | AT Gt & St 7 fefStea wra oir St diepfas aml @ sufafy
oI /Y T A3 & o7 T TR STaER &7 & Gabd & | AET AT ATIariesT &, foes e
TR N AR & AN & FTET 36 TR ol o Fehdll & b 36! LM [afmedr wasi & S |

Areft e gfaffee & & 1 fRl e THeE & e R gea 9l @fth R ger T A
I QX TR T GBI AT o1 S el & | SafaT TeaqoT i Gfshar § Tard & Afha ARIeR! STa9as®
g

17. €@ & fdw g swRan

e AfEe SR Tk FEBf & GeI0T & folT ageadia afteshioT SMagas & | Uedl &R ST S
2, STt U w|rifaes w9 § Sfad et & | GO W e o) Ie fre Seen €, S arareienor $iY
qier & JfereRT 77 bl € | T &R JEeplad, SIerad, Sa@nTR ok f2fifed #a €, S Srdehmie |eemT
T FEAr B © |

U It f2fea st aferg § e gaemd Tt o7 gt € T @ AW, @I
T S AT | Y AT & Qerhdten Bl AR B Ao ged ot gred 26 |

18. =@4f

ST § T BT & foh @ieh Aifecy SiR Wik HEpil I STerT-STaT @l H afeer Sl ardrae
YT I HT FAT & | Ah A dh FEpid bl I iR FHares Afiefs 8, JTafh @b depia
TE ATYH AIF-IRER & FoTaH et &1 goi $fX IUINT &I § | S & did (R SAEH-YeH i © |
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78 9@ e I8 & o T S afad ferret sraemom’ 7 ¥ | die Rt qut sifad @ @
9 T8 qeal uRRfE & |1 Ha1g A 6 | AfG 39 {dega uRacHig S i 91 @ 98 S
T I el ; ATE TRAcH SaT diel &1 foh et Arifores | & G181 ST, T Hithish Ieam HHe
U FehT & | TN TRETT 6T 97 ST RURT i R S S8eh TrHitdeh URac a1 &l bR BT
BT 178 |
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e ¥ | @ TSl § WO Qi et SR | s o fewrg ¥ aedt ¥ | safan sieewat
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2

20. YHfI, TFEROT 3R Wb

Tien HEPIT T Ueh HEwaqol Ue Uil o |1 6! 9ad & | AHOT S qRURe S # g, aui, 3q,
FTE, GYET AR F bad ATMh FaTe Fél 2id, dfceh qiehiad Siad &1 feedr 97 a9 & | Fqii,
FUT & HTET TR T, HU-STERA Ferdd 3R LT a1ereT § I3 TR 36 698 &l b B ¢ |

zq Havl ¥ T ey TRuRe TaaRofa S & STeae § Hereh & 9l & | |l Harst 3R Mt
F fordT ger, E, 99l A1 % & Ui AT S ikt gite A Tl § | ST qatereiy dee &
Tl H 6 ST T ST SN BT Fehal &, 93T 28 fSHT STaTe qiierer & JeTi=eh s i faewed
T | AT | A Sl ITD ArIoies qeH § FHET SR IS S & a1 §arg wfud e iferd
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21. WIHHATNT AR Wigpfas fafrear

TR Tk TEPIT ! T BT HE AR & | ThdT ABT a1 el &1 37 dhaa 39 gl o
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T drell T fefoted aifireafs @1 Ared a9Td &, A @IhHTT Y §aR | 93 Gahdl © 3R 96 AT
& 7T & fapfaa 2 g € |

Impact Factor : 6.521 TeE-faam@x / 2026 e WHTEAS / ISSN 2348-5639 ( 9WT-5) : 147



22. WHG-hi*ad WO &1 Afsd
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HEHAT % TN AN 2l YHenT (T & | AT 6 93 S A & v et fhar S & | g
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& HT AT, 31T, AT @ 58 a9 &f Tidh Siide &l U 3TeH (66T & dlh Geph die-at-digl
AT & & | A FEBi & ST AT Y ST 3R HEhR e 2 2l & HRA bl FEBil 3T FEhR
forer & uftrg 21 R & & T99 A WA SR HEER STUHT T fagaTd wad 2|

YR T BT ST T SO Tepfaeh A & ol aga ufieg | 3/ T0 %3 39 F 2T g1
T | TR E SR H AT gY@ & it ot Af-Rarer, §pr, @ et onfe € ot @ Qo §
FHITEY T AL HET AT & | 3T: THT BROT STEH B! Al Gl (U AT w19 Tt 2

RA & IR 94 # Ra oram 157 fraest qiiferss & ‘Sigetk ek IR &1 Sed, o & aar
T T | qar (el € | 316 & SHE@E 19 B dRE |1 uid gaR aiF 4f feay § 1 dr oe| #
3T STt & ForeTehr SToeti-aToT AT & UX “STafear 6l et o TaT 37 <ol YT & | ST T T Y-H1T
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T B TAT § | 3T T & (ke 391 I, F91, angavs, foeTd, aivared, e & o7 g0 @ Y T2t e
YA & | ITEH T Pl GRTereh giee | HaTHT AT AR TeTel SaTehl & & § i fhar ST & | srad
FET ST e e e v ¥ |
e § w2
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I H AT @R A & | S99 A B H q0E & AIG 1 A1 8ol S &, 91 FSell bl H HSell @A
q I @9 & | ST 3% Wi SMepTeRy &9 ¢ |
qrae F 1 foet dier ST 1 g WIe & | T A a9 qudl W g8 €9 § @TE A ¢ | 87
fufesrt 2 & TRTET WISt & | WioT @S &l 319 &1 316 o & 8% | [Heal & | T8 & AN bl JeTem
forehr ST ugam € | aiead us ffirs YR & a1 F § HW & G P T B gedr 2
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T2t faaar & | 39 Sramar or|d | Al |iepias S a) AEd T Fer Hl [2orel &1 Agd qan
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1. U fag
IR ud aree, fdr fam,
297 W fasafaee™, gt Mk 9o

AN

TS U AT MG o, NTaH A & U gAY & a1 & ard [hel WY YR o QT qeael
T FHIA BT & | T T TE STar HeTs §HI i (Ot Shiedi & SR Sehiedi # UTd ST aTel Jepraieish
el & SATUR T & FA T 07 B &7

Fafd & gfte F T A= T + 3T & AT & 47 & | T &1 A & Th & §' TG ‘ST &l
3T & T | S 9% 0 FART & T H = FHUIS Bl A9 Se@d 8, ‘|H TSl o AT
i srafq fd @ et U g U TG 9, UF 9, a8 9he @ 1

T H AfRE T % TR F e a9 U ges §Y hl THIS ded & e il @l JedE
RATRATT 3 & | IEIa: TG T SR @t & dr I S a1 SEH-Ye WX 4R &3 & | g9
e fAI9Ter STz 2 ST STu e B ol FHE U 2 | o, UfRan, S, SEEr, ardreRer, aRasr snfe st
T 9 & ST AT % 1A b1 el T el i S |ebdll | A §aT § & ST9E § fuerle Y @
THE HAT €| 39 eI F AA H o ey v fmior fran, a8 g9 dedrdn |

qREg

QIEROT SerdTel § FA1T A 1 TART UhS[E Blehd HE Rl elld i arel Afadl & 998 &
T fepam STrar & | SteRwE e 7 o o e g e g R -

“1. TS, &, T 2. Q9T (ST S 9, G4 id 999 3. 313, R, 99 (9 aeT 9919) 4.
AT PN B G (SF SATIMRAT 1 FHN) 5. Gafed G, A, Tamd 17
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3T: B9 e Thd & (b GHIT AT BT UTh{cTh | & | T8 TR U 98l & folT ST T 2T
SATALTH BT &, TE qE A ST & o7 FHIST SR G T BT WY 7199 & | 767 &l BT 4 BT
SATATHATST & WAhT TSI TS SAEFHATT THT § e & o7 & Uwedl 2 |

TS Uk SATIE NG &, 39 & fehat afvde a6 afkfer & w8t aier gendt | faferey et 1 fargmit < gwmer
q e ST - ST WA Y& [T & S frfatad @ -

1) grIfoTeR fewdt hlsT & STIAR ‘g, FRIE, U SITe T T 312 Ueh & YehR Pl h1F B drl
TR T &, & a1 e, THE™ fhdT fafire S2ea & wfuq &8 |qwr 1

2) YT STEHIT & ATAR “HHE, T, AHfd, 3, I=%, TIEH, T, U I & [Harl a1 9=
foam ar @ & e Rl Seed a1 # & T ot SAfRdal @t aeTE A wiud B g% qr

3) SATGE A9 Sil & FIER, “Ueh T 9T & aTel STaT Ueh & YR T AIFE Hi a1 o A
ST STIAT Ueh ST §9E A1 ¢ a7 98 G 51 9gd | @Rl + U arer fere fordt fafare Sgs @1 qfcd
& foTT TenfUe @l &1, I THT &aT S & |77°

4) faea=Ter gHTE 90 & SATAR, AT FA Hl 0 & SR FA & (97 98 T Faehfa aqea 78t
2 |l & 17

U faae & T T 2T & o Sae & ST HeT T ¥ | I8 U s a8, e
e foRdt we™ TR @ qfct 2 Gfed Sty ger W SRIER Bl & | §HT § TEd U Al ST
TAYT SATAFHRATAT & o7 TEU I (1Y eam & R I/ A7 T9H qedIT <A1 U=l € | I8 ARH-YSH &l
T T § R T € | 24T Sl AT SR e ¢ | 38 HIHITh e § O St
JATE AT & | AT ATraReT 8 ST AH9a Siiae WRefd @ e o, Srad 79T &1 qarior faem
TEl 2 U | 3T T € o IS AR qeeel S 8 |

WFR w1 3 AR Ry

PR & F AT 7 & AU FTeR § & | PR & ToAd: BILET BT 5 & | SIS A1
T q%R & {0 9= (concern) 915 GINT § T 1T € | o=l 9or & “qiiepr 9teg & forw i an
TaTTft QTEl § AT, R, U FAER, W, A, SIS, A ST onfe greal i form ST Hehdr
T | fafer=T sreaapiell & AR STeE T BISETT 31 29 YR © -

1) A9 &=t B H FUBR HT 37 - 1. WER FFeR HT T 2. TE/ ardl/ e |78

2) Teq &=t I & FTER TIBR B T ‘ArEr, ‘FAo & Faiterd fopar @ g e

3) HTOTeR fewal RISt & TR, “@URR & Pl “IATIH & FaeR H G-, T qrear | el
T E

“FAHR FTHIE S TR AT ~a19 ol TErar 3aT & |

IR TRHTITST & 78 T 2T € fob TRIBR A T STed-YATeT, e, TIE, A, TER 2FeR
 for ST et € | TR A 3T e =k 3 e gu 2 o e, |, ave, | S s
T | AT IR AT & AT ST STTUBR AR Hied bl GRT |G il &, I TABR & ATead q G
fopar St 7

AT’ BT 3T - T & ST BT & qdT “TUDR* N T G, aTEdT, Fea=e qar IR 31
T T | YA TIfETHR THIT T ST 3T 2 | G S aRafadl & |1 Saet e aieR & ¢ |
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QIEAHR FAT H Bl Y AR RN & T Fel T el | U8 FABR ST Ak Sl QTR a1
¥, T % i AT o BIF-I & T &, ST el BRad &, STIET qediT, GieuaT, Qs dier,
QTS =T, IS T8 B 9 ST B &, AIoih TUHR hf aRkfe § o € |

STEfR I | AR TABR A Gt 1 U SAard ST a9 ot & | =t o aRfefoa
 Sfree ST & ST Afasy § f517 arai & STuer diied & Aread § Tl & 98 Aleddi Bl QIR erdr
T 1 919 e fRelt i & ST STUNT STUeTST hl G % I SIS X TET BT & SHY SEd FHIS THIfad
2T &, I AT FUBRT bl T & & A7 2 |

AHIRE GORR @GRy

QT TARR THIS AT & Fafed 99 & o 36 9eq W fagmi 7 o1 oe 7 ua fardr
T gfeTe fohaT 2 | qTyaTe e - SnferEt | Sftandr fagidt & o giodres far & 1 | SR
TAHR 7 1 & & FART F a9 I W e =rel af IaT ol & foh Haer 3R bR T o1 U & 2|
HE ST T JART YTEeId & SIdT 9l 31 1T & fohd SRR 9% & YA Argfes g # ferar & | =1
I U O 9 =T 781 T | ST U G & STl € § | |t SRR & 99§ g faamt
% fo=m 39 TR € -

T da & STER, ¢ TS TSR A= BN JATT 39 Al & HAdeR] &l @ & fag
feRaT AT & ST Srefqot 2 oo 2t o1ef & e b fohar qEr ahl f5RaT BT it ST Tl BT | 29 Wb |THTeh
TAFRT % SR 0T T THA T8 YBR l FHIEHTA 6l T Sl & foh THeT § ST A e B8 S7eiqof
| PhaTT HowT T STy |7

TR & ST - AT & AR (tendancies) AHINTES FRABRT ! LT H FEAYT YfHERT
&1 Fafe s &1
R yame &1 A & 17

I & STER ¢ AT TR BT & IR IO 2 & | T 3BT Al iR qrfes
T 9K T Bl & 17

AT & STAR - A # ARl & 9 S G99 B & 99 Gl & HROT 3: PhaTst w1 I
AT T | T T RN SiR ATIftes ERIIR FHIGT & SR 2l & 1710

YGRS URATTS & BB T 9N G (et 3T & foh 2fo qHIST | STTard &9 § are avear
& 3R Sfia fafe @ Sae B AEFhas Bl & | T STaYIharsti & 4 @3 & 9= H AR qed
TE | T T8 T AR, AfKTA, TYE U TRl § AT UF Arfed €9 & el Hr T Har
& | STTIE FFERT & 3761 AUBRI Bl IS TUBR BET A & | BB G AT qUHR i AR o
T 1 IR A &, O B9 [OE 36 e qadl § 30— 3T fohansil &1 aRemd A € | 39
I ST T 5 Uit FagT Aiores FeR i A, Jamsll, T H gk 9t 79 & | 36
qeer § wer guremE gRaw wed € ¢ At T weRt @1 fmir o fafe #Rar 9 W B,
RT3 Jemai T fi=oT 21T & | AT Tehdl o RO AT SR AFfed Sa1d & HROT 3=
BT B 1

T4 Wb HfeHTaen! o B 56 YhR forar &4 Fepic qrIforh SR 1 SEMR & | Jepfa ar fafaer
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ZehTSAT AT FXhRT BT e et & 1717

SRrERT q4t Tt & foami & g T 2 & {6 il & S Gerder |t GeR Hel
T & | AT § el gU e ot Akt Sue aeert § ford off Rufa & o= 78 gemar 21 wnfeer ofr arfors
BRI & 1 T G B ATl ol Pt &l & | Aot GUHRI B qeard [Gami & qdl 9 a6 o
T2 FErIaT el & SR WIS SRR & 37 0 9se e ¥ faafad aRemreli & & 9% & 91d ¢ |

AR TOFR - YA @ = & aq
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3 ] €T ¥ IMET AIed Hiceh [ERR

8 Qe YT el RG-S SUTTS bl Teirem

el & wewa - anfefcas @ amtoes sew & fial @7 9gq & Fewyet Y wdr 2 1 g
T AN [ AFT SR T T[T o HeF IUSH AHG ATad AT Bl S@T ST Fbal & | TEl R & b
T TG T TG - G W Alh AR B &G BT Ml T B | qivSd gEew FHardt R s
% AT T H ITeht W bt faferear ure &% | T STt @Sl ATl aieT & wRad, S 9l s
% 3ieh | Il Al & WHE T THIE I (0T HigehT (qeX) @ e | O T ot sramame & 9@ & d
ST AT HTF-SIAT Bl IIfraTe a FANTETE i X 3@ [haT 2, Ieh! B - BT | Hid THa= (gl Jara
B T I da F YA ¥ Aifefesd e @ S Med R 9 gEeat T8 3@ | S G9e aul
qifefcae AT Bl T AT § FEHT ST Hiod S &, T i TR H ARR 9% %l AT &) St Hfh
F T (AT e & g4 T 9gaTq) G & el @ & Al Il TS | Aot |, diehiad, difte
T ST TR 0 Stiehad AT ST |epdl &; od: eI STEIas i g0 Il IERehar T
T 0 ST |

FA 789 R TR Ml /1 GER

AR & IR § TRl IS 7 A1 AT <A1, Fiehfereh TR ST TR & ST I
% &9 | gfftsd & | ST andtae A T AR fgadt o, fheg afee SR R s § F wd
& W ¥ faed gui

T T & U181 U Heml & | Ul T T 7 °id W@ THas T fgadt S uies &
2 T | A T P B AE R & dieex & fore Y@ & @ A 9 qfe o e | gk
T UH T AT orE B TR T, S IRaay S & SOd-9Ud § O @ &7 | I Hiadnd
HIEFTieh TehdT 1 TR H dATal Ik T [9E 52 | 3% H1ed § TCYH & AI-9rel Aa i HaaT,
ST 3fte, |itpfas Ta=T SR QHINEh S P AT g e & |

HA TET & FBA F MRE &
T Wzt FET JEad: T Hid & &9 7 Gfifeed &, Tay 39 w1 | 4R &1 A7 fafine @
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T | ITHT SR A Ak IF T Fer=ror € e, afcen A & 9f ST, Yehfa & Ut st qe
AT TEIET dl HIFdT B T AT BT & | I 97 Il J af=Tar, 7aiar SR AR stae-gedt
N T AT & | T 9TE1 H e ol el oI Gehdl © (b Seh Jel UH 3T hivad o BIhY T hivad
I A & | AIgH & Ui GHIT SR 31 & forg dae Afia e a0 wraeT S+ 7R &l 3o Al &
g T T | 3/ YR T MR HIGHhdT T el afceh ST AL I T FaTed & | Tar erar o =i
TE | I AN q3f SET T Bl F T HF 1k QAT T AT B AT [ ife & Anfemr O | afvsd
T Bl forren St 9 S wer o 6 i @1 oref fpe Bife & I TET B IHE o T F,
qfeer Fiepfoh fovrad @ T aeesi # geted 7 TN BT AT ot T Hiadnd e g ¢

AIERITE AT Fl 9T

IR YT & HI T T IH TaT T Qi qqT & | Ireld WX T RIS TR,
FG-AMET B qH, fafaear § o, drbsied, T gdt J9T qiepiis Ed w1 AT g
fersror fopam 21 o9 ufrs i

‘ST =l R feand St fevgad | 58 gt & foeteh a0 4 et & aferer b | A -
FATT | qRYOT IR bl Hiifcieh, it iR Uieliasd Ja-T &1 deid foa= Suftad & & | fEam
q Wt TR o, Wl § Wbt ATt ek, AT bl AT & Wb el i T Teh I ! Ipicieh ST
T I8 TES AT H A T 2

IR AIEpIT gfte Hart TEf & | T IR 1 3T {Tereti, e, e R Hepfodl & U T
G H FUR 61 AT 3 & | I [oTT SR had STId &l TRa Tel, dfceh acT SR Wiae &1 TS
9k 2 |

I Ml H WRATA Wehotte, TRATS HERR, TS A, ARWAT T8 H-=arel giteehior
ST THIELTT 0T FIetar & | J81 ROT & foh S1eh e &l WIRA Wi 0l Stiad ATt A0
SIS

IR AGET T HTET

AR YT T enfifen gfteshror @ ud AdE & | 3 Rt s fase & w98 E, afew
WA STeTH 3R AT T & & qHeleh € | I Wih-Tial § $9a¥ & Uiy s, Hfaes Sfia, ¥,
FHEI SR TF-GaT HT FegT Hied & | ST ST Arebiud Ma—

TG TGN &l STed T & TE e ! foha=T 98 797 39 | Swiiad g B dean & 999 &
AT GHI b1 e frree, &, @, yemr &R gaeaeqar W el fiar = far @ 2 ) 32t a8
T enfifes FHHBUZ T Yl Tl Al &, dAfeds AR el bl TATIAT T q1eqT a Sl & |

T TE U heH 3R T Toahd Sweid (TeTigd d & HIea™ § FHTET 3 &l 9arq fhar & -

S 1 A 9 & g R, Fel PIH SHRI, JE W S0

I Tl # enfiier qd, Qe FEMT SR f[I9aaege i AT gee 2l fGEdT ¢ | 9ald &1 a9
HTeaT & &Y 2 |

= Q1Y & I B | I, THET, JUHUET 3R IR Sreafodes TeRT &0 g Ia-T STaedel
Y e & | SeTetoT WEY ame STadR, Jardt qar sanfe R & Wal T qEt § 9ie & ar
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foRAT | 3H q9 & TN e & fob ReaT B § A1 9 98 SRl bl arell Rt @ 9k W # Fadt
HTAT T SR AT & |

T ST Ml 7 @ & o g &4 & a1 w9 e 7 ararg Wi - R 8 9w 9 g5
T T A G A GHIE BN - O ER @21 W, I R < Y S, aet 92t 7d gl Fef el o
AT A STOT HAS |, GE H GEST T FBA AT, W @ T A T, T A HER B STad -7 &l
TE A, fhaT 9 T A, AR AT & AT J9 AT § ETE S |

FAE T AT AqT q Th

R GEIT BT AT BT Bad ST B AT 0T T e, e ST AT S,
S, A 3T Il & foeeg faeie @1 waw @) off g1 3ar B | shif~aehrdl TS Sae I B &
FHTOT IAhT HAATT TGIdT - STTRIAT & SR T9dT § T ST AT ST T B B o |

S gRE M

qA A ¥ AT, TA T T AT | AT ST B T, 7T T A 2 0

Tg A o EAAAT - AR ® G9T T H ST IATE S [T | FE FY F e faasht
qIfcRdl @l AT ST & AR AR H SHE J4T GRRTe 360 9TaeT S T & |

Tz GET T ETe fEar &1 awe T8 ear , UAT T2l el S |ehal | Seid TS & daft ¥ o
T T M DA & WA F TCATT Jarsli (R AR, AT St gAY a7 9, Gfved e ey Ie)
T AT S8 ST, U7 AR TEaT & fa%g e T Sa9 1 Uil €9 9 Hegr faar €1

T R R 2 U g arett, fergea eaw ¥ fadia favags & awa fafesr g & faeg wim
SATEAAT T IEE foRaT T | 7' W T 1943 # Yafefa e foperay & fog foram @ e, foheg saar
g7 e ol TS | el ST Sgeht Wa=d-qamd e U&dT | 98 Hid 38 §99 HRA™ ST & fog
AIEd, ATHAHTT TR TAAAT I SATHIET BT &Y T 77 | (S 37 I 0l I YfH Pl <@ df 1 enm b
H T

T 1942 FT IRA BIFT &I IRAT FAaT o9 6T HoTes =207 91 | FeTeT et & @h a1 wRs
& ST = QX <97 | STIS]T a6 STayd SMfdare @e1 & [T | fafesr TR o sTrara &1 gar
% foTT R G-I STUATE | ST <A a1 Siet H STl ST 1T, Frell 3R FHER-u= 9¥ =t wnfua
R f&am T qe Afeatcn @t EdedT HT Y T | U SHEERNT aTdreReT H§ ge 9 9 qear Qe
T YIS AR Ha AT o o TT AT | 6T Ufcreriess R § i 98T 5 ST=1 T@ete qir
1 qRaa foar | Ieei uar id v fored et &9 4 Rt @1 A e faeT AR St & ged | s
T HaST g fear | W & g § Al AFFAUIERIRAT B Swi@ o, [ ST ARt ST AU
qrTIaTE & ke & o | I BT 9éT #t Toriias Ge-957 3R BT SIeih T Sahte Ie 2 |
S o gd # Swora fohar T @ T ow wwa fad favegs =@ @ an ) faes ST SR S § e
o7 | T GEIT F S TR aRRfT 7 FHerretes SURT 36T | 28 M § J 31X FHAT T Ieer@ el
& HIROT ‘fofesr FE @ 9 H 98 Ui ga foh Wa e wegl & awe § ® | aRvmTeEsy g W d6
g IR & T | fohe WA ST 3 $6eh Hebdl bl i GHeT fordm SR 6 STISH 9 & faeg TS
I2IY & €T H TR |

e ‘fopead’ (8 1943) & a8 M wa-Y&q(d & &0 § fatad fear mn ) 5@ & 98 fia et
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3T, T9fRl H STAYE IcATe fETs AT | 3T Il WY qefhl % SR WX S Gl A: Ferar ST
o7 | I8 T ST SATRIAT Sl AT 3l STH-91 T TeaT T THIET AT &9 47 | 386 TR (e qeal
IR TS AT & TER BT TqH a5 5ol |

ST AU ALHR BT T I Bl AR ST G H AT, T I T8 TSZATE! TR Hl ATEHH HIT |
F 9T R R @ T SR 39 foweg, ATl @t G &2 | T S @ o ey & g9 & fae
I BB UG T YA T AT U2 | THE T AT & fob AU AT @ 7 A bl STMeh AR THET
q i o |

Aifeferes gfte & ot 718 Md 97 T SR AL AT B STgT TETE & | THH 29 I, TR, Tarefieam
T SentaT 3R fagslt @r & ufer ufoRrer &t ArEeT ST gHTENTe Y 5 o 58 © | fRrge s B
T TN HRATET o STHTILATT SR AT SARAAT B Telleh I AT & | T BT AToT A2, Ao’ 3K
SEM & [T "t el &, oraes HReT 98 9y & Ad=E &1 a9 4T | BT 9 | 39 d b
ez § 9 g o o anfeer SiR ahar dhaa AMRe & ATee FE, e WS GIROT & THIEr
I Y | 27 M ¥ WRATAT b1 T2 fagame faarar o o s T 2 T | T8 HROT R wcdEar
I o ZeTehi aTe Y T2 i AL FARIE!, FiEhiad SRSl SR SSTHih & TET1 H§ T S8 & a1l
AT ST ST feham ST 2 |

3TT: el ST ekl & foh WX 221 U e arall, fRvged ™ 29T 2% dhad Ueh fhet i w12, afess Rt
TIATAT-GUTT T T foich TEATAT & | SHH qabla Toriaes qriafadt, fadrer fasags #r geoyfa, fafesr
T, IR Bl STEITH bl T T2l HRAR T o CTeT-Sehed T Jotia for= IufRerd 2iar & | &
IIT T T TEAT TRATT AT ATiec i ST €I & 3R ST 7 AT e qam 397 - ke &
foTT 9RO Ye A 2 |
eI WA gt

T GEIT & AL FI § TETHT T 1 AT, T SR YT b1 91a=T T T J91T {@rg v & |
F A & foh sz T arataes S e, STeT-6a, HAT 3R 6 & AR § & 69T § 3! e
7 &Rl & IfcTaT BT q= &, o AT &7 Tifer SR WM hl T 67 AT 3T & | SahT ST Md— T
L Re G BTl | WG U G B C e | | B Al e o B K| R T e e 1

ARA-99 I3 | S1EIE §U ATl Bl AGIoA(e AU BT & | T A TrAie 1 e, dfeeh st
HATHT TR TS TehalT T I & | SH ST BT 7o Sfeeht o afcrar s TRoT e MY ez & Wit
3TI SR T TS bl ITOT & T & | i TET & ATAR Tg-UF P AT 1 Ee e, qfeh
AR AR, FHIS FRET 3T TS AR &1 Fwior 2 | 78y Iy ifeanetes T I a6t
ferQroaT & |

ST O T - T 9T & 9T St TR, Fed, Yareqel qdm SEaH I € | SR
HEhAtS Sfead & Tad g7 UEr Sifiets 1 g2t i, iS58 ydis TR 9es &9 § a9 9% | 91
Al H 3, AT, YAIE q9T WS THE B Sgd aHad T 2 |

ST It | IMATHRAT, TS, FIIH, TG, T, fow T8 Hraretes ST i =< T9rdr
YA &A1 & | Ieh T A, ST AR Tata=i—d=i Aeadi § G99 €9 § A g0 |

AHBIGT JTHRHAT - ST TG I9HIHI0T, IUHIHIETS, Aipias fa@es aur amifers STt
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T AT T 2, T AR TG BT BT TR SATereh T &1 AT & | IhT AR I Hehiot Aare
&1 <1, afce b, A ST GHTS ASTHTT & Jaer ¥ |

I DT it TRATIAT Pl [aa g & ST & | fHep =T JIadm 1 9ag ol ¢ | Ems
R A1 % (963 999 &0 0T 3T & a1 Sifearee gite qaIT | 9+, J8-31iae oiR A qei
TTOT BT AT YT B & |

fTshd: et AT HehdT & o Teeehla UEIT 31 h1e WRA TS Al & ST ERIER & | I i
T SR T AT, QI HT TR, 9H I AT ATEAT, fa8ie o SIS a9 Afear s e T
T SATEAT T YT AT & | IbT BT el SAAA-GIH bl it &) &, afeeh o off Tk
AR, Fiepfaew SIREAT oI AT gt IR &1 2 |

i T Srae 1Mt & wreaw F 7 g b b aifecs quret & ger-gesis 2 ® | S U
AT AT FEBIT %l ATHT, ABAND el bl FTTSST q&T ATl AIGHITHER AT T TR & |
T gfte | ST e fewdl Aifed # A AT bl 9T S&ATST &, S 3T arat ifedl bl | Tsgd,
T, Afcepar IR 9MdE Hae & fau FRa IRa wear &

I |

e T g

TEE qfved gadid Bl e, Al 9, aEas BEd 89 963

=, ey 9qadl, et e R Haer @1 e AEIdl TehTe, SRS
2. g R g, el wnfer g oiR wafoat, states geetem < feen

. Feq e, el @ifed @1 q@u sfoem, TUTEST e, TE e
EUERIRE: G

foie sTETd, WeTgey URad |iqdT, 9T A R0

‘B YT BT B M AT ARGA’, 9T Fareg g HIUTd, oo A 203
WRgept EaTall STUET, U X aa9 & @, 3FX Il § - T 033

Ha ydw fafedifzar

https://en-wikipedia.org/wiki/kavi
Y. BT GG IRTT  HAAEBIST www-kavitakosh.org/kavipradeep
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TR FHIT Sl & A SATMIE FEhd HH § &I TR THN 9 ST B aTell T & [T
% rifer, o, @R weaT (Afedr ZiEsiER) SR Sar & SR W SRR R T 2 | ETirgd Fuet
T AN = 3 FHETSAT 0 QAT HEAT IS & | TqH TIRaTRe, T, farem, Hmee anfe gad 7@ 2 |

AT | 7 R g6 & STATEr U G & & 98 & st | I8 a9 %l T8 &7 SUeld, Jufard
SE ST TSl @ | ZiEsist 39 ARl  Fad & el e uea 9 & awg feilRa feg o i
g i 2 B |

H I N @ Heg HIHT SO TH & Suferd Ud difsdl & g Us FagAsia o@e & | 3
ST H U@ § BT O W g0 AW AIATT Qs Bl Wit o § YR [hAT & | U FH
T UG g T YT F G TN B ST 2 | Tg T SHaTaieh Su=IT % |

T I SURITE B HAT YT § | REsh JUTIUR FedTE b ST &[SI BT SR Uk BT
T T AT F &S 2 | URaR H Uk AR YaT g% aF I[H SR Ueh TSehl YaT &8 aT ST[H HIHT ST & [SU-=are
T T qrEEr A U S % ©F H T ol & | 3! G4 U G Td 36! a8 qTaR 9 asihdt
S o gab! &Y | IREAR H1 TiFdT eSS HeT & I | I Sl {Udr defehdl Sl A6 Bl & | arad
a1 & | e g0 & el U9 SR M B aTell @l & HrReT e Refq ddreee o | 9 a
O 26T &M QX Bl & HRYT URER 1 & a1 w@d & | fUar = aRar | qi=dt 4t dgal 89 & HRoT 9rad
1 fom@r it 781 | Wfeh I T T & qHT g G WIS STl | JTaT g i a1 B A e
forar @6 foR wr o | aeft fom forer = g e =X o ¥ SR 7 ofR afedt @ AR € ) gafe afiter §
Tl 7 o 61 =2 & | s foet wrere wR g el o St el 3F wRa & o | & S8 a9 S o | uera
& TUaT us fUgaa s THT 6 Ui o | 36 [Ugaield SISl S9ETali &l @ ¢ |

SURI H T Uee aR e g oo frar & e & gd € 1 U O uraa F Stoet A & et
T T, “3TT et B et &2 S At 7 foRar are @ faw gEre § o o See far o,
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B MGG IR o AT e e | A e B e B e B e 1 S 2 e A B R o 3 W ol O Lo
R T BER 7 fever e HE S afcen fudrelt a6 oft o 1S I T R B Ay 0 geaer i

qRar § A & fHar ured & g9 & A H A2 S | 98 9E9R H gaE o e # ue ot |

TS 918 IUATH § A b Q18T % I F qA & | T Bl AT AR 1T T @A I AT | Rl
T T EIAT AN T UTAA | SEH {17 & b TN Bl IR A AT IS € | R § U U URer
U 2 | U 7 U # U @k a9 @ o7 I8! U< 9 ST & | AR 91 9 Hel o, “@l I8 U
T & o0 21 3 T8 Yo 9 e @Y TShT SRR @A SR THET AT S e hig ol SE S
AT | AEH & & TE B W FANT b AT SEbT AT R B At BT SR Aeh B T F B BB

& I1E | I U G HIZ W A & M o IRaR & ARENT Siae Sl Bight I T | 7
T T HHI T B BT TSR 137l TR 19 SR 6l T4 & fow Sad 62 T8 | 9@ & HROT 9
TS H G AT o7 SR BIA-BEl ARAT 6T HAT O | T8 d16 UTad ST DI b held H B
foRaT | T | YHIE A U Ah Sl SRR & HROT Tel AehIe T HH BIeT | Tt 90T, @ o0
LT Pl T & |

TR 1 TS AR SATHIMEATN H B HI Bl T80T &Y | @S & [~ 38 Jed™ HY TEHE &
U T AT & | T8 g (908 B & W] [he=T i SSEHAT AR ARl & BIROT I § &l RO erdl
&1 75 & gG & d1E U fohi 6 & TS & U Hel o (o, “H "l g foh b1t a &1 I art
Ferg off aF ue fem 21 {6 & @ e uRRerd 7 STedear & 999 ¥ 1 Sad IREd & | 39 AR 98l
& ST T A {gemeti @ a¥E w\ar w1 T2 e

SR 1 AT FHRIHD ST AT & | “TIA T& Tegd BT & o Iebail dgehl 16 a8 bt
£ /T AT B AT &1 I & R W it ot #t ¢ 6 a8 gfer ar srgfer & st frard
T ST H G | Ul HAT G & | T F I Bl STHA! ATHAT Bl G (@l 47 & |

W T g
1 ¥ : weg ooy
2 fopTt fomsl e SR faem @ =faex fow AR ed

R

1. ¥ 9Ea : 9eE WS - .37

2. ¥ qe- Heg 1o - 9. 30

3. H U : weg i - 9. 101

4. fope fomel 2em SR fasm : =fRx foma AR 9o - 9. 95
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et amfee & sferd # YHEe g0 & O8I qed | 98 98 §9d o7 99 ARA 9N Sh ThR
Tl AT, ST SR oI el § o @l &7 | 397 ST SE & ST o7 ) JHIOT T8It
T &9 & gfror, fefar, stfarem qar awdr e  gaifad o | R qRAE S9N 6 Aeayer ST
21 g0 AT 3Nffep Hehe, 0T, T SR AIghN & 90T § AR ST @l o7 | 6 3R |t wiedl,
ST SeT, T 7 e i qer Snfiie ST S FuEd off 6 | e as e o )
= URRFRT 1 I qepta fedl anfedr 0 T ueT | Jee o el S il shedeT 3R ARaT & ditid
T I 38 Siae SR IS § STe &l i fRaT | S 379 SU=ITEi | dehld| qRA G
& faftre=t it & et fehear | ST SiR S8e e fe=ror s o | foram, weg, e, &, et
SIR ST =afth S e & 9@ I O | Jore’ # fohame Siiae SR SHiaT e &) e ame
AT 2, A1 e § R Sfiae &r STael ST &MU ®9 § @ It € | Bk O T & A2 fohea
T aTTfeies faraeTaT, SRR, AT gt iR Siaa-gey ol Sttt e 2 |

Y A STl fIAWar 9% & o 3 bl 99T had JSoH & &9 H IURed el &,
gfcas T T AT ST TFRT A ST & | AT o, SMfefes ST, JredT e, T S,
P GEPl IR AT T 7 Ul & TI@ R & | 39 gite § Iae T R Su=ame qapr=
HRA™ G & FGTe Bl G0 & [0 qeaqol |d & &9 § 9 30 2 |

9 91 : T g, Y, Aifecd, T, Jrdr T, JET Sie SR e |

&t Su=aTE A # HEE U Wyl BEER § | YHEE d SUSATq oiae fedl AT H 6 1918 |
9% BT & | LT AT # foran T e YO S HATEed € Witk 1918 H YR g &7 | GHes
T YT, T, BT, T, HHYR T MR STie SUTEl & ST S U WHGAY, ‘BT,
I I AT, ST FEI-=t T foha Sias Sl SgEned el © | S SU=ATdl § YHaE 7 FHIT | el faowar
N, TR e a0 et I, Qo qxasrar, e @ s, sifdrer, stufagar, awdr e,
HTRITT S bl T, Wied!, TXHRT HHATRAT i Tl TS i @ & | Joee w2 arior aRasr
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¥ qa-g¢ 9, 37d: qE WA & o1 fF Sl AT S d SH qHEnelt # oy At § T faar
ST ST o SUferd @l T | U AT Al H YD & YISl q4T 39 Held SuIrd e’ & a4
HIEr el ST el & |
YHEE | AT 1918 % AU H SURITEl T 6 H &Y, I8 T8 HHA AT A o H SIS A

QA =7l T&T T | ffesr SXepr & STET SHaer & STHiaRT &l uoT Hifd § 9 fohari & R sreid
T Y | Y T SO SURITEl § 39 §HG i feafa a1 gune 7 Sff@t @ e fa=r R © ) v @
SIS T ETaT a1 Edr SR AIghR, Al 9 | SAMfe S a1 « Tl | SHER &l qreld a=rar
TAT AT | AT €T F QU7 B o o7 fohaml & fHent Siferes a=gem Sam o7 iR I8 SHIER SR aRahrd
T & 9ga &t T | a9a foham ST o | 39 BRI § $uh T FOT 9¢T & Bl 91 AR IEH! 1A
-6 Wbl 7 92-9% GEal & e & =ell St o | F Areehr & R R S & @l W e
21 Tl AT o | 3] Rafa 7 fopar gues ST @il & S 2lht 3T & O § Heigd & € | qrafid
NS & AT W o ST | Al § A9Igd e | Teblaie Sl el « AghRl a GrHdl & [l
T SMOT B3 & AT Fraamd Iuae war &t off | Tier @ fFa § SHasds &9 9 U6, 3T, 218
(ATT) 3nfe T agE o | §RPR & ERT 39 UX e [T Tf TN T47 &7 Fifeh 36 SM9oT H qehleli
T T I Ueh [EET BIdT T | Q9T o T/ AHFATE! °eh hl ekt THAE A1 e & 9id IHe=e &
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o7 AT TR FERAT & 96 6T & | STasaehar U+ W 9 379+ &l Ud R SWIgh a1 9 gardor
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ST UG T AAL Bl qgaiT G ik ITIE! & o7 TR @aw & | fopd off 2am § Har, Aferiem qan
& IE THITIT &1 Wehdl &, oTad Ui et W Giciee T9Td 9% Febell © |

STTETR ITUE TG (SRTed Feae IX SMATRA 2l & | AIEa¥ 89, Sih™, 2T d a7 FaR Headh
T gEaer Srt iataferdt siafer smenfRa T yonfert &1 g & epdl € | SafeT SWIET J9T A9 WIHt
T AIEEX GL&T AAT STATH & | ARA o AdAReE Ui § Sei@Hd STHATHAT I &1 &, {6 o 38
STATY(TeR T, Iod &l Tl TR, IrIcl Solehal e el SAier At & & § facelt fvfzar qff awe
T TE &% T | SrHehicrn T GRAT @ foTg qoT bl STCHIHRAT STa9aeh & | I Sidfer fagr,
&l SWAET TAT 8 THAIDI o [IbT o [o1T a3 (ST FF STaggehar sl & | Hiftd qaresi & a1 51w
STEY, & STt qdT s RISt & 9/ e a0 W@ U Fe@qel g0 & |
sfafer nfafafertt & gfeg & arer SuwE geam, el & 6 Iriier, 22T SReor qur STaSiT JednT § daferd
T T YHTET AT ST bl STEATHRAT I T8 & | AT 1 ATl b1 QAT i & [T 9IRA i 319
STaRer M P AR GIE HEAT &R |
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SAARer TR R eas [Fefad & qendl & | T A1 Sl ol Jgd g &wdT ST 3Tfers T
BT | el @ e o 2er fersaioor i A & SURRT | SWEl &N U [T sl B and
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Tl I T ATRe AT bl 8 Q9 3 | 3 AT F IR qeiehl 1 SUART T8l Ua T geal
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SR FAR Ue AT deheieh WRATT A9 Tl bl AT J& bl STAITRATH b TR FarT a7l
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Abstract

The electronic character of a carbon nanotube is set by its geometry, since the same sheet of
sp’-bonded carbon is a metal or a semiconductor depending on how it is rolled. This review
considers how far that relationship, predicted by tight-binding theory in 1992 and confirmed
by tunnelling spectroscopy in 1998, has been carried into working nanoscale devices. Studies
from 1991 to 2020 reporting measurements on individual tubes were selected, and the physical
mechanism behind each result was examined. The measured band structure follows the zone-
folding rule, with a band gap inversely proportional to diameter. Transport in clean tubes is
ballistic over hundreds of nanometres, with a conductance near the quantum limit of 4e?/h, and
single tubes show Young's moduli near 1 TPa and thermal conductivities above 3000 W m™!
K. Transistors, gas sensors and interconnects based on these properties have been
demonstrated as individual devices, but manufacture is still held back by poor control of

chirality and by contact resistance.
Keywords

carbon nanotube; nanomaterials; chirality; electronic properties; quantum transport; nanoscale

devices
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1. Infroduction

Nanoscience deals with matter at length scales where the electron wavelength is comparable to
the size of the object, so that confinement affects the properties as much as composition does.
Iijima (1991) identified nested graphitic cylinders in the cathode deposit of a carbon arc, and
two years later single-shell tubes about 1 nm in diameter were grown with a metal catalyst
(Iijima & Ichihashi, 1993). By then tight-binding calculations had predicted that a single
graphene cylinder would be metallic or semiconducting according to its diameter and helicity,

without any change in chemistry (Saito et al., 1992).

Much of the physical interest in nanotubes comes from that prediction. A tube 1 nm wide and
several micrometres long is close to an ideal one-dimensional conductor, because electrons
move freely along the axis but occupy discrete standing-wave states around the circumference.
Conduction through a small, countable number of quantum channels, which is difficult to
isolate in a bulk solid, can therefore be studied directly. The same properties make nanotubes

candidates for transistors at dimensions where silicon suffers from short-channel effects.

The literature is now large and uneven, and measurements on single tubes are often quoted
alongside results from bulk powders of mixed structure. This review examines how atomic
structure determines the electronic, mechanical and thermal behaviour of single-walled and
multi-walled nanotubes, and assesses which device applications rest on established physics and

which are still limited by control of the material.

2. Structural Characteristics of Carbon Nanotubes

A single-walled carbon nanotube (SWCNT) is a graphene sheet rolled into a closed cylinder.
Each carbon atom keeps the three in-plane ¢ bonds of sp? hybridisation, 0.142 nm long, and its
remaining p orbital contributes to the delocalised m system that carries current. The rolling is
specified by the chiral vector C = n a1 + m a2, where a1 and a2 are the graphene lattice vectors
and the integers (n, m) are the chiral indices. Since C runs once around the circumference, its

length gives the diameter d as

d =Y 27 nm + m? (1)
T m

where a = 0.246 nm is the graphene lattice constant. Tubes with m = 0 are called zigzag, those

with » = m armchair, and the rest chiral. The two integers therefore fix the whole atomic

190 : SEE-faam@R / 2026 it WA / ISSN 2348-5639 ( WRT-5 ) Impact Factor : 6.521



structure of an ideal tube and, as Section 3 shows, its electronic character too (Saito etal., 1992;

Charlier et al., 2007).

Multi-walled nanotubes (MWCNTs) consist of several such cylinders nested coaxially. Those
first imaged by Iijima (1991) had 2 to about 50 shells and outer diameters of 4 to 30 nm, with
a shell separation close to the 0.34 nm interlayer spacing of graphite. Neighbouring shells
generally have different chiralities and interact only through weak van der Waals forces, so an
MWCNT behaves more like a set of weakly coupled one-dimensional conductors than like a

thin graphite rod.

In real tubes, vacancies, substitutional impurities and Stone-Wales defects (a bond rotation that
turns four hexagons into two pentagons and two heptagons) disturb the m network locally. A
pentagon-heptagon pair in the wall changes the chiral indices along the tube and can join a
metallic segment to a semiconducting one. Curvature also matters, because in tubes narrower
than about 1 nm the ¢ and & orbitals are no longer orthogonal, and their rehybridisation shifts

the band edges away from the values expected for flat graphene (Charlier et al., 2007).

3. Electronic and Physical Properties

The band structure of a nanotube can be derived from that of graphene, a zero-gap
semiconductor whose valence and conduction bands touch at the six corners (K points) of the
hexagonal Brillouin zone. Rolling the sheet imposes a periodic boundary condition around the
circumference, C - k = 2mqg with ¢ an integer, so the allowed wavevectors k lie on a set of
parallel lines. If one of these lines passes through a K point the tube has states at the Fermi
energy and is metallic, which requires n — m to be divisible by 3; otherwise a gap opens. One
third of all possible tubes are therefore metallic and the rest semiconducting (Saito et al., 1992).
For semiconducting tubes the band gap is

_ 2ay,
Eg —Ad (2)

where « is the lattice constant of equation (1) and yo is the nearest-neighbour overlap energy.
The 1/d dependence is a confinement effect, because the allowed lines are spaced further apart
in a narrower tube. Scanning funnelling spectroscopy on atomically resolved tubes confirmed
the division into metals and semiconductors and gave gaps consistent with equation (2) for yo
=2.7 £ 0.1 eV, which corresponds to about 0.8 eV for a 1 nm tube (Wildder et al., 1998). The

n — m rule is only approximate, however, since curvature opens gaps of a few tens of meV in
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nominally metallic zigzag and chiral tubes and leaves only armchair tubes truly gapless

(Charlier et al., 2007).

In a metallic tube two subbands cross the Fermi level, which with spin gives four conducting

channels. For perfect transmission the Landauer formula then gives a conductance of
G = — (3)

or a resistance of about 6.5 kQ, independent of length. In this ballistic regime carriers cross the
tube without scattering and the remaining resistance arises at the contacts. Backscattering is
weak in nanotubes because reversing an electron's momentum needs a large wavevector
transfer, which smooth, long-range disorder cannot supply. Atomic-scale defects can, which
partly explains why conductances differ between tubes. Javey et al. (2003) reported room-
temperature on-state conductances near 4e’/h in semiconducting tubes with palladium contacts.
At low bias the main scattering is by acoustic phonons, so the resistance rises roughly linearly
with temperature. At high bias electrons emit optical phonons of about 0.16 eV, the mean free
path falls to roughly 10 nm, and the current in a single tube saturates near 25 pA (Charlier et
al., 2007).

The o bonds also make nanotubes very stiff. A Young's modulus of about 1.25 TPa was
obtained for SWCNTs from their thermal vibrations in the electron microscope (Krishnan et
al., 1998), while direct tensile loading of MWCNTs gave outer-shell moduli o 270 to 950 GPa
and strengths of 11 to 63 GPa (Yu et al., 2000). The wide spread is probably due to defects,
where fracture begins. The room-temperature thermal conductivity, which is dominated by
phonons, exceeds 3000 W m™' K™! in an individual MWCNT (Kim et al., 2001) and is about
3500 W m™' K7!in a suspended SWCNT, falling at higher temperatures as Umklapp scattering
strengthens (Pop et al., 2006).

4. Synthesis and Characterisation

Three growth methods account for nearly all the material studied. In arc discharge, a direct-
current arc between graphite electrodes evaporates the anode and nanotubes condense on the
cathode. The first MWCNTs were made this way (Iijima, 1991), and SWCNTs form when a
transition metal is added (Iijima & Ichihashi, 1993). In laser ablation a pulsed laser vaporises
a metal-doped graphite target inside a furnace. Both give highly crystalline tubes, although in
small quantities and mixed with amorphous carbon and catalyst particles. In chemical vapour

deposition (CVD) a hydrocarbon or carbon monoxide is instead decomposed over metal
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nanoparticles at much lower temperatures. The particle size controls the tube diameter and
reactors have been scaled to tonnes, so CVD now dominates commercial production (De
Volder et al., 2013), although its tubes tend to contain more defects.

Because the properties depend on (n, m), characterisation is best done on single tubes.
Transmission electron microscopy shows the number of walls and the diameter directly, and
electron diffraction from one tube gives its chiral angle. Scanning tunnelling microscopy
images the atomic lattice and, in spectroscopic mode, measures the local density of states
(Wildoder et al.,, 1998). The most widely used optical technique is resonance Raman
spectroscopy. The frequency of the radial breathing mode, in which all atoms move radially in
phase, is inversely proportional to diameter (about 248 c¢m™! divided by the diameter in
nanometres for isolated tubes on oxidised silicon). Crystalline quality is usually judged from
the intensity ratio of the defect-activated D band near 1350 cm™! to the tangential G band near
1590 cm! (Dresselhaus et al., 2005). Raman signals are strong only when the laser energy
matches a transition between van Hove singularities, however, so one excitation wavelength
samples only part of the tube population. Table 1 compares representative values for the two

types of nanotube.

Table 1
Comparison of Selected Structural and Physical Properties of Single-Walled and Multi-
Walled Carbon Nanotubes

Property SWCNT MWCNT Sources
MNumber of walls 1 2 to about 50 coaxial shells, Iijima (1991); Iijima
about 0.34 nm apart & Ichihashi (1993)
Diameter About 1 nm in the first report; 4 to 30 nm in the first report; Tijima (1991); Iijima
typically 0.8 to 2 nm typically 5 to 20 nm & Ichihashi (1993);
De Volder et al.
(2013)
Electronic Metallic if n — m is divisible Each shell is metallic or Saito et al. (1992);
behaviour by 3; otherwise semiconducting according to its Wildger et al. (1998);
semiconducting, with a gap own indices; the net response is  Charlier et al. (2007)
near 0.8 eV at d = 1 nm that usually metallic

scales as 1/d

Mechanical Young's modulus 1.25 TPa Outer-shell Young's modulus Krishnan et al. (1998);
characteristics (—0.35/40.45 TPa), from 270 to 950 GPa; tensile strength  Yu et al. (2000)
thermal vibration amplitudes 11 to 63 GPa, from direct tensile
loading
Thermal About 3500 W m™! K™! Above 3000 Wm™ K™! (single  Pop et al. (2006); Kim
conductivity near  (suspended tube. 4 = 1.7 nm, tube, d= 14 nm) etal. (2001)
300K length 2.6 um)
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Note. Values refer to individual tubes or shells under the conditions reported in the cited studies. Mechanical
and thermal figures vary with defect density, tube length and measurement method, and should not be read as
material constants.

5. Applications in Nanoscale Devices

The field-effect transistor is the most developed nanotube device. It relies on equation (2),
which gives a semiconducting tube 1 to 2 nm in diameter a gap of 0.4 to 0.8 eV, large enough
for switching at room temperature. Tans et al. (1998) laid a single SWCNT across two platinum
electrodes and switched it between conducting and insulating states with the substrate as a gate.
Such early devices were later shown to switch largely through Schottky barriers at the metal
contacts. With palladium, which wets the tube and aligns with its valence band, the barrier for
holes disappeared, giving the near-ballistic transistors of Javey et al. (2003). The advantage
over silicon is electrostatic, because all the mobile charge lies within about a nanometre of the

gate dielectric and the gate keeps control of the channel at lengths where bulk devices leak.

More recently, Liu et al. (2020) deposited aligned arrays of 100 to 200 semiconducting tubes
per micrometre on 10 cm wafers and reported transistors that outperformed silicon devices of
similar dimensions. Hills et al. (2019) built a 16-bit RISC-V microprocessor from more than

14,000 complementary nanotube transistors with industry-standard fabrication.

Chemical sensing is possible because every atom of an SWCNT lies on its surface. Kong et al.
(2000) found that the conductance of a single semiconducting tube rose by about three orders
of magnitude within seconds of exposure to 200 ppm NO>, and fell roughly a hundredfold,
more slowly, in 1% NHs3. They attributed the NO; response to charge transfer from the tube to
the adsorbed molecule, which adds holes to a p-type channel. Their calculations found little
direct binding for NHs, and the mechanism was left open. Given the later work on Schottky
barriers, adsorbates at the metal contacts may also contribute by changing the barrier height,

which a two-terminal measurement cannot separate from doping of the channel.

Copper interconnects fail by electromigration at around 10° A cm 2, whereas Wei et al. (2001)
passed more than 10° A cm™? through MWCNTs at 250 °C for two weeks without a measurable
change in resistance. The strong carbon-carbon bond suppresses atomic diffusion and the high
thermal conductivity helps to remove Joule heat. The difficulty is the quantum resistance of
6.5 kQ per conducting shell, which makes a single tube a poor wire; a competitive via would
need thousands of metallic tubes in parallel, all contacted, at packing densities that growth does

not yet reach routinely.
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6. Current Research Limitations

The main obstacle is chirality control. Growth does not yet select (n, m), so as-grown material
is about one-third metallic, and a single metallic tube in a transistor channel acts as a permanent
short. Yang et al. (2014) obtained (12, 6) tubes at more than 92% abundance using a tungsten-
cobalt alloy catalyst whose crystal structure templates the tube. This is a metallic species,
however, and 92% is far below what logic circuits require. Sorting in solution after growth has
reached a reported semiconducting purity above 99.9999% (Liu et al., 2020), but it shortens
the tubes and leaves polymer residue. The purity figure is also difficult to verify, because

optical spectroscopy cannot count metallic tubes at the part-per-million level.

Contact resistance is a second limitation. Real metal-tube junctions add to the 6.5 kQ quantum
resistance a Schottky barrier whose height depends on the metal work function (Javey et al.,
2003). Electron-injecting contacts have been harder to stabilise than hole-injecting ones, and
Hills et al. (2019) had to develop an electrostatic doping scheme to obtain complementary

devices.

Laboratory demonstrations should also be distinguished from commercial use. The processor
of Hills et al. (2019) ran at clock rates far below those of contemporary silicon and depended
on design rules that tolerate stray metallic tubes. The products actually sold by the tonne are
mainly conductive polymer composites and battery electrodes, which use bulk MWCNT
powders of variable defect density and diameter and make no use of the quantum transport

physics reviewed here (De Volder et al., 2013).

7. Conclusion

The physics of the individual carbon nanotube is well understood. Zone folding explains why
two integers decide whether a tube is a metal or a semiconductor, as tunnelling spectroscopy
has confirmed. Clean tubes carry current ballistically at the four-channel quantum limit, and
the same bonding gives them stiffness of order 1 TPa and thermal conductivities above 3000
W m™! K™l Control over large numbers of tubes has not kept pace. Transistors, sensors and
interconnects have all been demonstrated with single tubes, but performance degrades once
tubes of mixed chirality and variable contact quality are combined. The most pressing problem
is the catalytic growth of a single semiconducting (n, m) species at densities above 100 tubes
per micrometre. Until this is possible, devices will depend on post-growth sorting and on

circuits that tolerate metallic tubes.
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