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2.2 A afafafear
o TANRRI & 3HUH & & AT g&dald T 39 NS geod H TEF &
o TAA e H FEf ¥ T d9AE 3R 9ewer H gefdr g g
o AT R S &Y, H@sH AR 3T A T & @A F R & A
3ol UeT gl gl
o T Wers IR A ITET IRade § TRFEAIAHT Ferel farsar g
3.9 HETEAT W AT
TARIRT T AT STl HHTUAT T SIS, J[OTaar IR faaRor & agws
¥ gATfad HLar gl AR SR g2r, Sigl ol i 3ifRemer amqfd RaArer afedi w
IR Fdr &, 98t I8 yHe /Y &4 § Riaess g TORRRT § 9 g d oo
T H el 3cUed gl g, foad fAaffes &l A ool deve, a6 3R g@
Fufa gech g
3.1 Semerdt AR el TR AW IWT
S AR ¥ S 3YFd FA g §, dF JTomer A Jo dUg H AR g A9
¢l sEd
T & fAT STo $r 3uestar W gfdee gerd 9sdr &
3.2 ¥ 3R e | wma
HRAT i Gurell, AV 9@ & HAeen &7 &, fue & fov ot 4@
3Tel aTel STl IR AR g1 ST I oo 3@AR—s &9 8 3f%s a1 &a giar g, an
woel &Ifaaed gidr g a1 Year gedr g
auT 3R ST MY & 3HJeled & fordlleT 3 Hehe H T B
@ i Fafd # edior gerde Sedr g
3.3 9¥SIT HHE
fRATERN &1t 3R AGIAT garenl T d1 HTEET & fav 9l Sl el sofad &
Ao arel ST W ITUIRT g1 -0 ¥ TaRRR Rgsd g, 9= qeg S #
3UCSUdT H HAT AT §, SHd Sefeiled Wit iR Faeodr & Rt d gefe
g &1
4. g AR gIE
TARRRT & NS gl 3N T HEUA! W STefaryg IRadeT & Yfcipel FHm€t
T WAT FE & T TEHAAT JAET A HGRIRaT ¢l 37 GAH H AR,
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TR, Afdrd 3R SAHGHIRIAT IMRT FAYE AT g =@rfge| T Fo
Y AT 3R gea fr S @ ¢
4.1 A 399 (Mitigation Measures)
MNeae3g Gl & 3cgaa & Fit & 3FIT &1 5@ QT To=e Fer @ar @k,
I, STelfdegd) I 91l g
3een 3R argeAr § fAehelsl aTel FT HA N FH F & AU F3 HTHA 0] HE
glat|
FIeeT o, YT GaTdT HAlAH 3R gRA TGN P ARG ot I il dells SATedl
aIET
4.2 sfifa TR 9 FEIAT
AN PR T AT HA Aofell STefarg IRaced I (NAPCC) & 3icdela ‘fearerdt
aIRTEATRT TR T womer §9 @ A1) foham e =migul
AT FgIRT S8 UNFCCC, IPCC 3R 9w dasiia & dgd ufdeeuansit &
I @ ST AT g
4.3 SASITRRAT 3T e
A SieTcll &l STefary IRdce, STel EETT R IIRIEATIRT HJelel & fawg & Rram
3R wfRreor far S @il
Tpoll AR faRafaearerat # qaTeror RIS T cFagiiNey &9 H o] a1 S =migv|
6. fasay
TIRRRT & d gead @I Uhdr AR Sielarg IRadel & 9Hd 3T dhdol
Jafaer faa &1 fawy #8T 3| v §, dfcd ST Aem wHd AG  Siad,
giRfEfadr a7 3R 3f® el W Tase &7 & ¢@r o @I gl Ao &7 A
TARRRT #T APsaA1 58 T N Heohdl ¢ T TG TAY W 3 &eH =gl 39T T,
dr 3TeT aTel g2rehl A STl Hehe, 3MUSIV 3R A#EfSed 3ITERAr gya Sdel| S dh
§H STeldrg URacie T IHRAT & g1 ofdt AR Frepfcier HHTEAT & Ui Ao &8l
glel, a9 s gAR ISy T geam wHa 7L gl
e Y
1. Intergovernmental Panel on Climate Change (IPCC) - 6th Assessment
Report, 2023.
2. AR WHN - ARV, g Ud ey IR HAerd (MoEFCC) - Tsé
STefarg 9Racel &Rl drsier (NAPCC), 2022.
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ffSeer gor A wgaw Fedifa F1 gagET
& $AR,
e 3R Aelaia Qaan,
ITHIT FedT FATARIR HEAITT T FoIATHANG

1.9¥d1a+T (Introduction)
fBfoee wifd & HeRTsdT Fal 3R Heald & T@ET H QU RE deo e
gl 39 Tsel & T hagd IRURSG Tolde Hdlg T80 diesdh TBeREIT H & Gl
afafafear 8 (oelifde #Hged WA 1 SH A IF H HGEX Hcalld Sl TRHAT,
gl AR, YT Ugcl3fl, Tolfaal 3R aRash gfSeahior &1 fagavor fanar s
gl
2. §IER Fetta @ afemr 3k e
o TBR Feallld & dATd § - Boea coewsl & Aeadm & R dag
3R T @ TR LT
o IE FHAlld H Uk =41 &9 ¢ F@d dsa’k e, ser auedadr, B8iaed
PR, gedaie Iasiw e fawa anfae &
o 3O% fadrE &I geaeffA & dfRgeh AR A, ser ary 3R BFee ysgca &r
gl anfaAe &
3. W Fedlld & T HAH
o WSS FIET: Uy fgdl T & & fav|
o M 3R SeT FETOT. AR A Fear & ST e
o BfSca ausian Bfoca o=t © Isd o=
o 3T IGAT: df¥ae Selee Afadar & HefierT|
4. AR A WER FeaAfa
o ¥R A ‘RBfSea gf3ar, @gsy gram Afa 2013’, CERT-In 31 vI1d f&v g
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. aﬁq&ﬂwﬁ@aﬂwﬁﬁwmaﬁw@rml

BRICS, SCO, UN 3 #df WX #IRd &I Iiehaar|

5. 3Rasw afivew
o AR, A, T ST ¢ ABS AT H 3707 g
o HYFT USE AT T BRA 3N IR &iel SF 9714 |
o JUUT §E 1 GDPR - ST &IV & dRaeh Hleleh|

6. gt

ATZER gHeAl T TTsear iR SFTaracar Hr FHaAT|

o TSI TN FI HARTSEITHIT|

o AMiAAT A fafawrar 3 wegler & FHAN
7. weTE=ETe 3R g

o FAWSEY g HIAT &I GRIHT|

Johaileht geTar 3R ATg garesT Qe 9T g

o T3 fAGT 3N FRTESHAT HRIFA|

o TAST &7 3R &R & g @Al
8. [Ashy
fBfoce ot & AR Fefd 7 oo g LT dfedh dffgs Rar & favw
e g7 715 g1 9Ra o fawraeier af & fow a8 ue 3raax § fF o aseren
ddcd AR Felides ARKIAT & ALIH & Ueh YHERM fAST AT A=,
aREfRIAr AR Asiey & #fasy & fGem aa HiEn
dest uy (Reference Books):

1.

Cyber Diplomacy: Managing Security and Governance Online - Shaun
Riordan

. Digital India: Understanding Information, Communication and Social

Change - Pradip Ninan Thomas

Cybersecurity and Cyberwar. What Everyone Needs to Know - P.W.
Singer & Allan Friedman

HRA PR T “USET WgeR F&T aAlfet, 20137

faeg o 3R d@gFa s & Bioes e w R

(16)
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gdi rerer &1 VfaeiRies qriaifas Ag@
9eRM,
WES AT, RIEAYRI AT, FoolTe, drarsl (1s10)

JAAM ORI Yo% & Yd H AR, WRAYR, €laTqR, Prlell, ORISR anfe &=
AT | U8 &5 qd @ Swvgd # eRAwm & < # weayeyr @ W ¥ fear 21 gdt
RIS H JRTAT $707 B IR—Yd, Jd 9 &1 Ydi 91T AT 2 | 59 & H o™
& A= I S 9 999 S SR © | dhddied ISR S (WRAQR), A6 9
S PRIRYY (TeaR) a1 fI8R a9 Sl RIRvy (ETeTqR) 31fe |

gdl SR H URTETI® Ud QRIATRI® Hed @ d I © ol [RIETR, A8
(RAYR), AT (WRAYR), SHHT YRIAT A [TINT §RT So@+4 a1 1T & | 91 Il 9 I

et W 9 &3 b YN PBldd F oAdY Ik HeIhIl db & giaerd & ax H

SER e 2

qdl ISR &3 1" qHel & o URig € | gueidldl | Jei aid &1 @ off | did
P1 3P UG B & BRI Gl dramel o [RIETR H Udh chHATd MU dl, S8l
TR T ARE & feral I UBR & IUHT 99 I O 9 Rigw W el 91d o |
g S8t Ud ARpA @1 eReT H QRIdTcad Ardl B #gqUl ARG © | QRIS
AR ERT UM 9RA S8 & 3Fd M= d A= Usgall IR UHRT uedl o |
SHD] Y& HRY & Alfefcdd Sl B F9d d Jqedl qT GRIdTcad Sdi & YgRar J
JucTe BT | & S8 & YAMEIOT & Hey H YRIA bl Hecd fUlThd AfSh Bl S
Srefer, Al onfe a8 & IoHfae 9 ARGIOS SN & W¥eT 3 U6 Agayul e
o & |

grilfcreies gd JMAfENeG Bid & 9 RA gfig § wol wdredl sgd A
URET® g URM BIAT & | QRIAad Ul & JER R URMS UREiie g @
YfeTie QRId@ & 1 | ST ST © |
ISR & YRGS FAdl &l WRERT RET & Uoel 5 Sedl H Fae AR I9 A

IMAYd gfg g8 © FOTTH ISR & JRIATId I UHTeT H I 2 |
IR ARG H@7 919d arm (NBPW)

UfreTiies gaT T URM Sl Plell UTferel gad JgIIvs H¥pfid & Iad | Al
ST & 59 H¥Ri BT IGF HUWI AT, I Q1A H 550 T, G4 AT AT |
S AR & [P & = &3 I BT 99T HSE o1 | 39 WG 9 AR BT AT0E
TN, &l &1 Ywalld, A~ el & <[, AR a1 & f[dwR iR AT R
Dol B I&I AN | Ao & & H Iene AgoHud Ud ARl Il Bl I8 o9
I @ fRwar 7 1 fgcda TR wifsa g2 g @ <9 7

fORTeTR SRgR & 100 A IcRgd # Red & | fRIETR 4 I Brell difere
JFd JSHIUS U< BY © | AR HIdl H I§ Mol R &1 IS off &l urvedl =
U Uh qY BT TSI BT FHY cid AT o7 | SRS & YRIIID IR I S Bl
2 fb a8 &= A1) Pral § U Heayvl enfie, Aivhidd dew o |
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SR BTl TPl IGATTS
Il Bl THDIG] JGHIUE TRART b1 YRR dR- el qad e 3erdd
fRIeTR 21 39 W &1 9dyeH fAfdaq Sc@ T TIR™ A 7 1936—38 H fhar | AEh
P fRICTR S@= A 81 HTefid U9 UTdh AR-ideE 99dl & S9a 3Ry el oI
AfAfeET Il Brel THdIl YGUIUS BRd & [RICTR I U §9 WART & I U
Tl 9 qeaRdal 8 o = smeRl @ €1 39 Iremdr gifsdl, i, sddd, Adad W
I Y| A= PR & HguIves 9 a1 DI YAIOG &Rd & & I IFE Siaq H
SUANT # I aret U o |
A OF TR BTl TN & A1 e Bl G god Al JT & I 9 R Fidl Sl I7d
NI I R - I I g FATT § 729 9 A% B &1 wanT fear Siar o |
I Pl THDIG GIHTS 3 UBR & o O d8d AIC ATHR & JGHITS, HeIH ATHR B
HHIUS, 980 Uddl MHR & JGHITS |
9 UBR & JeHUS! bl W 91 I oAl & g7 Wit add o &l fFerdl off
SH® A1 & U g U o Hifd 90 < oM IR S8 didl @ dRI H Siiel AT § §9
YhR B HUTUS] Bl AR G WU A T QI H goTT| Ho Jevs) WR dE gd 3
g ufay F sifkd & o BPRe, WIRas, &Hd, A, aagq =, el &
o= amfe |
e
A BT YRIdTcaD Al H Fe9 HEaYUl I | DI WeE qoR Al
g1g ARl R ge e § 9 ifiem W fafyr sifda T8 @ R N S fma—avg,
Ty & MR W S9HT FTa W iR & oar 81 wRa § urd de9 urde
ferg el 2| qdl omers & fl @iffiorg urd Y € O SRNe &7 RIS 3iferd,
faSTaTe &1 AR s1fWer, fasiaTe w™ o |
1. SRS 3fMeRg — 3feMd Breie (JAF W] §9) B I8 3fWekd SR el &
fRTETR Tedicl § g9aM SR A e & swa foifd 918l € Ud 9197 yrehd € | I8
g Rreterd Si. dTaligel BT 1871—72 H UKl gafl |
2, S Te @1 AR Affer@ (300 3) — W¥gd 9w IR el faft # fomr uw
AfeRg WRAR [T91) & T AMdG B H R & Al g aies H Rerq
fasraTe AMe el gt @l Mfcd @ Wia 9T # o e | 39 sifiel™ | U
T & 99 & U G AR TR BT 39 45 H ANHR B BT gdl doral
g
3. faSTeTe W™ o — I8 W™ ol ATeld [dhd |aq 428 (9 371 §.) & & g9@!
99T T © | 39 Ricfeg # qarn w3 2 6 wRiadd & gyF queds a9 &
G I HRIAT T |
1 Rremem — 98 fRrderd qoa: fiRieT R #§ d9e @ 12l ) Rea & o Riamravs
R IHIV B 1837 W b I A IMRMDb B YoH 9Ig R fiRieT R d @ 59
HeaihR 1840 H URTIICH IS i e, Hoddl AU H RIFMIRG &) faar
T | 39 Rrefierd # arelie dig Me—MeIlordl & S omerer 9 srgenfid 89 & oy
<l B |
ENCRCIREICE
IE e fiRRleTR & I uf¥ed # wid!l 31 @) Ue Rien W= grell 9T gd
el fafy # forar a1 21 59 Rreerg o) @I 1871—72 H FIaigal o &1 |
3eMp W™ — [RICTR ¥ 3feld w™ UT< goTl Jeifl Jg QoI Wi 3favel © | Tuioy
W™ & A= MR & @us el & I8l b TR UIal g3l © I8l FWdd: 37eh W™
goT fhar a1 394 e foft | R eifhd fAe 2
et
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qieRt @1 qRIaTfca® &3 H AEdqul WM & S @ 919 ¥4, dWiE, dig, o, 3,
FR 3nfe gfMd S81 H=m H U g8 3 |
¥q gfermetl # g wu 9 Ay yoR & Rafel fier €| TR (RAR) § HuIvTHETA
RIafeiT ured 8¢ o | THST UM (WRAYR) W AT YR Bl U Rrafei UTal gamm § Sl 31>
qaT H T

TRAR & I AAMUSIRT | T KGRI agyEl RiafelT urd gam 2| armas
I (RAR) ¥ fJene gererei IR a9 @ 9 U g8 © 1 AR UM (RAR) |
MR YRTHTA I Hfd U gg o | A8 (WRAQR) ¥ (Saar aran) a1 e ufom
et 2 |

AT H a1 B HedqUl I © | G131 B eI A R[STlcd, A,

AISTE, HIfdd Ul & \AR—1 dohbleld &all, ¥y, Tl & ddg d Azl SIar)
el § | Ydi IoRA W I G&AT § IM8d, US| Jad, FHUIVI, AR, RIF ARSI Bl
HaTg At 2

A I W TP AR oI, HRT & &A™ S, IR qAT IHR0MHS Dl J&TY
TqAT HEOT ITAS gAh TAT IS &I Uh UH HaT U g8 ¢ | A8 9 I8 AT a1 U
gs ¥ O R AT o St 2

AT ¥ bl D1 980 IS WAT H G) UG g3l © | 91 W [ AHAG FHIE
DI 1821 Wﬁgawgs‘%lgﬁgasﬁﬁmqm?ﬁm Y & 183, HIAYE b
16, T2 G & 983, FAR T @ 628 AT Whaq«l dI Yo gl el 2| @ A
aﬁﬂaa@%ﬁﬁawwé%ﬂwmwmﬁl

T omEdl q = geR & qa doﬂs g SEENE SR, TgIRT IRYEN],
TETEdT, dIOMERT iR J¥HT YHR B WU &N YAING B | SAFT F FHEYE DI
ISR, DIATFRRI UhR B a8 & Faifde A1 § U< 88 © |
g DI TFIRY, AR, FHAHA TR B a7 el 3| T g & o 9 57
B UHR B o U g8 2 |
AT H HAR [ DI 628 WU AU WK s © SUH UUNI, IMTARIE], TS,
FHIfciad, B, TR, ToE UHR & oy fFell g |
NEICE|

AARE H RIARIRS &I § ddx UREIfe bTdd Tb & A1d & deblell= il
T URAY B W 3R T (BT g Bl A 2 | oI W el o gite i
T &3 § | 16 87 ((R1eTR) Adden Jad A=l & 90ER T |

qRIdTfgd @il 1 a0 | I8 g 3R far & grifiei¥e ore 9 €1 q1a
A & AT SYYFd T | AT R JgIvs] I T 9N Ydi o & H R 9
I8 W fHar & & I8l A9 e @ @AuedT g FReRa a9 8T | QRIS Se@
@ PR YH1e H I A= Vel were faRie R, Fig, qur anfe & ura gRidifcdd
Ed Ra®, Afferd, Jg9vs, il e | dwbrell= |ArrTe, difite, e, Teifas
Reffd & I & SFERY e 2
< =T
RIS, $IRM U RAT 3ffWeRkg |, 1982
TEAd, gEdR g : "gFIRST s 3ifth oA, 1991
ATE, SARM : A bATASThe R YUS YaThde= Ude dR1eT” 1936,
WRAR, dLTAH. - G-I H ORI Rah! & Jgq ', 1973,
AT, AR TS (MRAYR) T 3Mfgeird Rrafeiwr”, e uf3edr, 1972
YA, WU, AT HY BT GRIATcad Ud TSI 3’ 1994
FRIAT, YA : “ITSIRRAT BT Ufcraes YRIdE”, 1991

No gk~ Dd -
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The Future of 5G Wireless Systems

Dr. Piyush Gupta,
Assistant Professor in Computer Science,
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1. Introduction

The fifth generation (5G) of mobile networks is a revolutionary shift from traditional cellular
networks, offering enhanced capabilities in speed, latency, and device connectivity. With
potential data rates up to 10 Gbps and latency as low as 1 millisecond, 5G is poised to enable
new applications and business models. This research paper outlines the technical foundation of
5G, its prospective growth, and implications for future technological ecosystems.
2. Technical Foundations of 5G

5G networks operate across three spectrum bands—Ilow, mid, and high (millimeter wave)—
which collectively support the performance goals of the technology. Key features include:
Enhanced Mobile Broadband (eMBB) for high-speed data access.
Ultra-Reliable Low-Latency Communication (URLLC) for mission-critical applications.
Massive Machine-Type Communication (MMTC) for 10T device connectivity.
Massive MIMO (Multiple Input, Multiple Output), beamforming, and network slicing are critical
innovations that allow 5G to outperform previous generations.
3. Expected Advancements
The future of 5G involves enhancements that will expand its use cases and efficiency:
Improved Network Slicing: Dynamic allocation of virtual network resources will allow
customized experiences for different sectors.
Edge Computing Integration: Data processing closer to end-users will reduce latency and
improve real-time responsiveness.
Al-Driven Optimization: Artificial intelligence will be integrated to automate network
management and fault detection.
4. Sectoral Impact of 5G
4.1 Healthcare
5G will enable remote surgeries, telemedicine, and real-time patient monitoring. The low-latency
and high-reliability capabilities are essential for critical healthcare applications.
4.2 Transportation and Autonomous Vehicles
Connected cars and intelligent transport systems rely on seamless data exchange. 5G supports
vehicle-to-vehicle (V2V) and vehicle-to-everything (V2X) communication to improve road
safety and efficiency.
4.3 Manufacturing and Industry 4.0
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Smart factories will benefit from 5G-enabled automation, robotics, and real-time analytics.
Predictive maintenance and remote control of equipment will enhance productivity.
4.4 Smart Cities
5G enables efficient city infrastructure management through connected sensors, surveillance
systems, waste management, and energy distribution.
4.5 Education and Remote Work
High-speed and stable connections foster virtual learning environments and remote workspaces,
ensuring continuity of operations and education.
5. Challenges in 5G Deployment
5.1 Infrastructure Costs
The deployment of small cells and fiber optics necessary for 5G coverage is capital-intensive,
especially in rural or underdeveloped areas.
5.2 Spectrum Allocation
Efficient spectrum management and allocation are essential. Government policies and
international coordination remain critical hurdles.
5.3 Security Concerns
The vast increase in connected devices raises concerns about data privacy, cyber threats, and
potential espionage.
5.4 Device Compatibility and Energy Consumption
Upgrading to 5G-compatible devices and managing energy efficiency for base stations and
mobile units are ongoing challenges.
6. Research and Development Directions
Academic and industrial R&D is focusing on:
Integration with Al and Machine Learning: For intelligent resource allocation and anomaly
detection.
6G Exploration: Research is already underway for the sixth-generation wireless system, expected
by 2030, aiming for speeds up to 1 Thps.
Quantum Communication and Terahertz Waves: Cutting-edge areas with the potential to
redefine wireless communication frameworks.
7. Global Implementation Trends

Countries like the United States, China, South Korea, and European nations are leading in
5G rollouts. Collaborative initiatives between governments and private sectors are critical for
widespread adoption. Global standardization and cooperation are also important to avoid
fragmentation.
8. Environmental Considerations

While 5G can promote energy efficiency through smart systems, its infrastructure also raises
concerns about increased energy usage and e-waste from obsolete devices. Sustainable
approaches in deployment and recycling are essential.
9. Ethical and Social Implications

The rapid advancement of 5G brings ethical challenges like data ownership, surveillance,
and digital divide. Ensuring equitable access to 5G technology is necessary to avoid worsening
social inequalities.
10. Conclusion

5G wireless systems represent a pivotal advancement in mobile communication, with
transformative implications across numerous industries. While challenges persist in
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infrastructure, policy, and security, ongoing innovations and research are addressing these
barriers. The future of 5G is intrinsically tied to emerging technologies like Al, 10T, and edge
computing, and will ultimately shape the framework for 6G and beyond. To realize its full
potential, collaborative efforts among policymakers, technologists, and society are essential.
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Abstract

In today’s digital landscape, cybersecurity vulnerabilities extend beyond technical flaws to
include significant human factors. This chapter explores the pivotal role human behavior,
cognition, and organizational dynamics play in creating and mitigating cybersecurity risks.
While traditional approaches have focused on technical defenses, increasing incidents of
social engineering, insider threats, and negligent behavior highlight the urgent need to
address human-centric vulnerabilities. The chapter delves into psychological principles,
cognitive biases, cultural influences, and behavioral economics to examine how individuals
and organizations inadvertently expose themselves to cyber threats. It also presents strategies
for reducing human-related risks through security awareness training, organizational policy
enforcement, human-centric system design, and interdisciplinary collaboration. By
integrating these insights into cybersecurity planning and risk management, organizations can
build more resilient defense mechanisms that account for both technological and human
dimensions.

Keywords: Cybersecurity vulnerability, human factors, cyber threats, social engineering,
insider threats, organizational culture, human behavior, cognitive bias, cybersecurity
awareness, risk management, behavioral economics, security training, human-centric design.

Introduction: In an increasingly digital world, the threat of cyber crime looms larger than
ever. This chapter explores the various aspects of cyber crime vulnerability, delving into its
causes, types, impact, and preventive measures. Understanding these vulnerabilities is crucial
for individuals, organizations, and governments to safeguard against cyber threats and
enhance cyber security measures.

Cyber security vulnerabilities are not solely a result of technological shortcomings;
human factors also play a significant role in determining an organization's susceptibility to
cyber threats. This chapter aims to explore the various human elements that contribute to
cyber security vulnerabilities and provide insights into mitigating these risks. Objectives: To
examine the impact of human behavior, cognition, and decision-making on cyber security
vulnerability. To identify organizational and individual factors that influence cyber security
practices. To discuss the importance of addressing human-related risks in cyber security
strategies. Content Outline: Introduction to Human Factors in Cyber security: Defining cyber
security vulnerability and its relationship with human behavior. Highlighting the importance
of understanding human factors in cyber security risk management. Human Behavior and
Cyber security Vulnerability: Discussing common human behaviors that can lead to cyber
security incidents, such as negligence, ignorance, and social engineering. Examining the role
of cognitive biases in decision-making and their impact on cyber security posture.
Organizational Factors Affecting Cyber security Practices: Analyzing the influence of
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organizational culture, policies, and training programs on cyber security awareness and
compliance. Discussing the importance of leadership and organizational commitment to
cyber security. Individual Factors in Cyber security Practices: Exploring the role of
individual characteristics, attitudes, and perceptions in shaping cyber security behavior.
Discussing the challenges of changing individual behaviors and promoting cyber security
awareness. Addressing Human-Related Cyber security Risks: Proposing strategies and best
practices for mitigating human-related cyber security risks, including training and awareness
programs, policy enforcement, and technological solutions. Discussing the importance of
integrating human factors considerations into cyber security planning and incident response.
Conclusion: Understanding the role of human factors in cyber security vulnerability is
essential for developing effective risk management strategies. This chapter has explored the
various ways in which human behavior, cognition, and organizational factors contribute to
cyber security risks. By addressing these human-related vulnerabilities, organizations can
enhance their cyber security resilience and better protect their assets from cyber threats.
Target Audience: Cyber security professionals IT managers and executives Researchers and
academics in cyber security Policy makers and regulators Keywords: Cyber security
vulnerability, human factors, human behavior, decision-making, organizational culture, cyber
security practices, risk management.

Definitions: Cyber crime vulnerability refers to the weaknesses or gaps in digital systems,
networks, or devices that can be exploited by cyber criminals to gain unauthorized access,
cause damage, or steal sensitive information. These vulnerabilities can arise from various
factors, including technical flaws, human errors, and inadequate security practices.

Common Types of Cyber Crime Vulnerabilities

Technical
Vulnerabilities

Human
Vulnerabilities

Organizational
Vulnerabilities

I

Technical Vulnerabilities
e Software Bugs and Flaws: Errors in software code that can be exploited by attackers
to perform malicious actions.
e Unpatched Systems: Failure to apply security patches and updates, leaving systems
open to known exploits.
e Weak Encryption: Use of outdated or weak encryption methods that can be easily
broken.
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Human Vulnerabilities
e Social Engineering: Manipulating individuals into divulging confidential information
through deception.
e Phishing Attacks: Fraudulent attempts to obtain sensitive information by pretending to
be a trustworthy entity.
e Weak Passwords: Use of easily guessable passwords that can be quickly cracked by
attackers.
Organizational Vulnerabilities
e Insufficient Security Policies: Lack of comprehensive security policies and
procedures.
e Inadequate Employee Training: Employees not trained in cyber security best
practices.
e Third-Party Risks: Vulnerabilities introduced through partnerships with third-party
vendors who may have weaker security measures.
Major Categories of Cyber Crime Exploiting Vulnerabilities
e Malware Attacks: Viruses and Worms: Malicious software that spreads and damages
systems.
e Ransom ware: Encrypts victim's data and demands payment for the decryption key.
e Spyware: Covertly gathers information from a computer without consent.
Network Attacks
e Denial-of-Service (DoS) Attacks: Overwhelm a network to make it unavailable.
e Man-in-the-Middle (MitM) Attacks: Intercept and alter communication between two
parties.
e SQL Injection: Exploit vulnerabilities in web applications to gain access to the
database.
Identity Theft and Fraud
e Credential Theft: Stealing usernames and passwords to gain unauthorized access.
e Financial Fraud: Unauthorized use of financial information to commit fraud.
e Data Breaches: Unauthorized access and theft of sensitive data from databases.
Impact of Cyber Crime Vulnerabilities

Impact of
Cyber Crime
Vulnerabilities

. Legal and
Economic
Regulatory
Impact
Impact
Financial Business Compliance L Regulatory
Losses Disruption pReSiCicests Violations R Scrutiny

Economic Impact
e Financial Losses: Direct costs from theft, fraud, and ransom ware payments.
e Business Disruption: Downtime and operational disruptions leading to loss of
revenue.
e Recovery Costs: Expenses related to data recovery, system repairs, and legal fees.
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Legal and Regulatory Impact

e Compliance Violations: Failure to comply with data protection regulations leading to
fines.

e Legal Liability: Potential lawsuits from affected customers and stakeholders.

e Regulatory Scrutiny: Increased oversight and audits by regulatory bodies.

Strategies to Mitigate Cyber Crime Vulnerabilities
Technical Measures

e Regular Patching and Updates: Keeping software and systems up-to-date with the
latest security patches.

e Strong Encryption Practices: Implementing robust encryption methods for data
protection.

e Network Security: Utilizing firewalls, intrusion detection systems, and secure network
configurations.

Human Measures

e Security Awareness Training: Educating employees on cyber security best practices
and recognizing threats.

e Password Management: Enforcing strong password policies and the use of multi-
factor authentication.

e Phishing Simulations: Conducting regular phishing simulations to test and improve
employee responses.

Organizational Measures

e Comprehensive Security Policies: Developing and enforcing detailed cyber security
policies and procedures.

e Regular Security Audits: Conducting frequent security assessments and vulnerability
scans.

e Incident Response Plans: Establishing and regularly updating incident response plans
to address potential breaches.

Introduction to Human Factors in Cyber security:

Defining cyber security vulnerability and its relationship with human behavior is crucial
as it sets the stage for understanding the multifaceted nature of cyber security risks. Cyber
security vulnerability refers to weaknesses in a system that can be exploited by attackers to
compromise its integrity, confidentiality, or availability. Human behavior, such as clicking on
suspicious links or sharing sensitive information, often inadvertently exposes these
vulnerabilities. Highlighting the importance of understanding human factors in cyber security
risk management emphasizes the need to address not only technical aspects but also the
human elements that contribute to vulnerabilities.

Human Behavior and Cyber security Vulnerability:

e Discussing common human behaviors that can lead to cyber security incidents, such
as negligence, ignorance, and social engineering, provides concrete examples of how
individuals inadvertently contribute to security breaches. Negligence, such as using
weak passwords or failing to update software, leaves systems vulnerable to
exploitation. Ignorance, where individuals lack awareness of cyber security best
practices or the significance of their actions, can also lead to risky behavior. Social
engineering exploits human psychology to manipulate individuals into divulging
sensitive information or performing actions that compromise security.

e Examining the role of cognitive biases in decision-making and their impact on cyber
security posture sheds light on how human cognition can contribute to vulnerabilities.
Cognitive biases, such as overconfidence or confirmation bias, can lead individuals to
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make decisions that prioritize convenience over security or overlook warning signs of
potential threats.
Organizational Factors Affecting Cyber security Practices:

e Analyzing the influence of organizational culture, policies, and training programs on
cyber security awareness and compliance helps identify systemic issues that may
contribute to vulnerabilities. A culture that prioritizes productivity over security, for
example, may discourage employees from reporting security incidents or adhering to
security protocols. Effective leadership and organizational commitment to cyber
security are crucial for fostering a culture of security where employees are
empowered to prioritize security in their daily activities.

Individual Factors in Cyber security Practices:

e Exploring the role of individual characteristics, attitudes, and perceptions in shaping
cyber security behavior recognizes that each person's approach to security may differ
based on their personality, experiences, and beliefs. Factors such as risk tolerance,
trust in technology, and perceived susceptibility to cyber threats influence how
individuals engage with cyber security practices. Addressing the challenges of
changing individual behaviors and promoting cyber security awareness requires
tailored approaches that take into account these diverse factors.

Human-Related Cyber security Risks:

e Proposing strategies and best practices for mitigating human-related cyber security
risks emphasizes the importance of a holistic approach that combines education,
policy enforcement, and technological solutions. Training and awareness programs
can help employees recognize and respond to security threats effectively, while policy
enforcement ensures that security protocols are followed consistently. Technological
solutions, such as multi-factor authentication and behavioral analytics, can augment
human capabilities and provide additional layers of defense.

e Discussing the importance of integrating human factors considerations into cyber
security planning and incident response highlights the need for a proactive approach
to security that anticipates and addresses human vulnerabilities. By embedding
human-centric design principles into security processes and incident response
procedures, organizations can better adapt to evolving threats and minimize the
impact of security incidents.

Understanding the Psychology of Cyber security: In this section, we explore how
psychological factors such as trust, fear, and motivation impact cyber security. For instance,
trust in unfamiliar sources or websites can lead individuals to lower their guard and fall
victim to scams or malware. Fear of consequences, such as punishment for violating security
policies, can motivate employees to comply with cyber security measures. Understanding
these psychological aspects helps in designing more effective security awareness programs
and policies.

The Role of Insider Threats: Insider threats, where employees or contractors intentionally
or unintentionally pose risks to an organization's cyber security, are a significant concern.
Factors like job dissatisfaction, financial stress, or lack of awareness about security protocols
can drive insiders to compromise security. By addressing these factors through
comprehensive training, monitoring, and access control measures, organizations can mitigate
insider threats effectively.

Cultural Considerations in Cyber security: Cultural differences can influence perceptions
of cyber security and attitudes towards security practices. For example, in some cultures,
hierarchical structures may discourage questioning authority, leading to less reporting of
security incidents. Organizations operating in diverse cultural contexts need to tailor their
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cyber security strategies and training programs accordingly to ensure they resonate with all
employees.
Human-Centric Design in Cyber security Solutions: Human-centric design focuses on
creating cyber security solutions that prioritize user experience and usability. This approach
aims to make security measures intuitive and easy to follow, reducing the likelihood of
human error. For example, multifactor authentication systems designed with user-friendly
interfaces are more likely to be adopted and used correctly by employees.
Behavioral Economics and Cyber security: Behavioral economics principles can be applied
to influence cyber security behaviors. For instance, offering rewards or recognition for
employees who consistently follow security protocols can incentivize desired behaviors.
Understanding how individuals respond to incentives and nudges can inform the design of
effective cyber security training and reinforcement strategies.
Case Studies and Examples: Real-world case studies and examples provide concrete
illustrations of how human factors contribute to cyber security vulnerabilities and how
organizations have successfully addressed these challenges. These examples can include data
breaches caused by human error, successful phishing attacks, or instances where improved
training and policies have reduced security incidents.
Measuring and Assessing Human-Related Cyber Risks: Various methodologies and
frameworks exist for assessing human-related cyber risks, such as maturity models that
evaluate an organization's security culture and behavioral analytics that monitor employee
actions for suspicious behavior. These tools help organizations identify weaknesses and
prioritize interventions to improve their cyber security posture.
Ethical Considerations in Cyber security Training: When designing cyber security
training programs, it's important to consider ethical implications such as user privacy and the
potential for biases in training content. For example, training materials should avoid
stigmatizing certain groups or perpetuating stereotypes. Additionally, organizations must
ensure that training methods comply with relevant regulations and respect employee
autonomy.
The Future of Human-Centric Cyber security: Looking ahead, advancements in
technology, such as artificial intelligence and machine learning, offer opportunities to further
integrate human factors considerations into cyber security strategies. For example, Al-driven
behavioral analytics can identify anomalous patterns in user behavior and alert administrators
to potential threats in real-time. Similarly, gamified training platforms can engage employees
and make cyber security education more interactive and effective.
Engagement and Collaboration: Interdisciplinary collaboration between cyber security
experts, psychologists, educators, and policymakers is crucial for addressing human-related
cyber security risks comprehensively. By sharing knowledge and best practices across
disciplines, stakeholders can develop more holistic approaches to cyber security that account
for both technical and human factors.
Conclusion

Cyber crime vulnerability is a multifaceted issue that requires a holistic approach to
address. By understanding the various types of vulnerabilities and their potential impact,
individuals and organizations can better protect themselves against cyber threats.
Implementing robust technical, human, and organizational measures is essential to mitigate
these risks and enhance overall cyber security resilience. Reiterating the importance of
understanding human factors in cyber security vulnerability reinforces the key takeaway of
the chapter. By acknowledging and addressing the human elements that contribute to cyber
security risks, organizations can enhance their resilience and better protect their assets from
cyber threats. The conclusion summarizes the main points covered in the chapter and
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emphasizes the importance of integrating human factors considerations into cyber security
strategies for effective risk management.
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ST IH AT difedr & RAgural &1 wHecA®

eI god
e,
rerdfell, (reTeta )
T WA FAR 90T,
e A (ISl ),
ST AHSUT & FATThio. Hglidedrerd, Sl e 3 Jeer

YEATaT

Iqg MU B TH HAGI olfgdl & IAHASh, Hfdd Td Io=ide
fAeerdl 1 gt FHallcAs IeTTA GEJd FT 8, TSIThT ol 3eeed R
A & favAaqo dEt-onfa, foler 3R % IHAEAT-A FASd g 3%
3ol T FWRAT R FAT g1 8f. g F WRerd farurmsi-andare 3
AFHAG—F T Th FHA-aT TG A U IR-Yoldrel FATsiare i grom
Qepf@a 1 33 MU F g7 Ig 3CIIT Hd ¢ & $Y 3egla AT TG
AhGIaoT & ATEIH F ISERT &1 [AROT do=t, Afard feHd &l o8
AT A, ARGt F FANTR T AR IWAR G FA, TEIHTITAT
FHTSTATG Sl HTUROT & faEgd el R Heqdsiard! e HTEe S TasR
A AW H YT @M TEGT A 97 F ST UA Al oifgar & fAquiar &
FHSICNA TR, 3o fhdleaasl # 3 arel Ieifaal wd elraercas
Qﬂmaﬁwﬁaaaaﬁ%mﬁaa&@r?ré%ﬁ:éaaﬁw,ag?@wéwﬁﬁ%
36T 3R IAART ol 3T 7 FFAraor & TaeT e YR 3fedel a1
gicipel 81 Hehal &l WY & I o FHodihal fohar =1 § & reugehardr i
EAT T8 &1 goht AR 3rdegaedr # e K3 ¢ 3R Sfa-fefer faere
AT & Ao IREeT & FH &g do IHTdT & urm|
1.9R=T

3. TH HAGX olifgdr (1910-1967) HRAT THATSEE & THh VH 30l
R 3R Toeifas [as O Sl 3 38 Y geu Jfea aEfes
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3CNT AlSell I GAETT faham 3R geTehl THTTATAT T 3MTehelsT TR
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T TSl EAT hael Gt JoAdioet w1g1, dfesh Ush sifdenTsieiiicien shifcl
A sHA 3egi a AET TAH (@ihd fhu: () FaEEET Td HAoT-fAAor
QT &l foleel TR TR EEACRUT, TUT (W) Falfeleh FUET AT Hel & fow
IMA JarIdr HF gcgeT fHaifaa e &7 gl gl IardT o 9arddr T & diel
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fo ofgdr & g&aifad a9 & 3 e Td HLF YU & Fo Sl # @At
eI T 3eol@aT & ¥ o]

f&=gr (2010) & Jati Ling aur Rajneeti # WNEAT & Sid 3eHAT &
TREHIUT HT MES W AT fhar| Regr & rewgsd &1 &g &g snfaged
3cUlesT” i IGURON §, ToEd 3cdiee i o AR GrATGIh GHERIAT H
e 3cureehdr & @y AT AT Reer A @AY & @ g Srfadr T
STt & 3% faerd & 31ihst &1 q8ToT X I8 sy farrer o oifgam
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AT FHedroT A3l § BEUeRi— & 1970 & 1990 & &I 3o Jdlf &
SaeT T # 3T 15-20% Jei& | 38 IfaRerd, Beer & 3Melusr Fawq
g o gdrn & Sfd 3eres & Aifd e Rer gaeh gad e & el @
STl &, TH HAE 3aa’t &1 dcuifae o egagR # quia: #gl Al drar|
3. JeqweTT geufa

g MY IUTEC-3TIRA (qualitative) Teufa g@arr fhar arm g1 wrufaes
gl & ®T H AIfgdT & ofF, HIYUT TG Isleilfcieh GIVOMIT &l 37egqdeT fohar amm
¢l cfade diat 7 3% Rt qanr f@d affow v ofaefae aie
T 1 ALRIOT MAS &1 Jelelicae efScehior & antliare vd AFddre & Rewrdr
& Iy ANFAT & JaHTl Hf FASS T YdceT har 1T ¢l
4. 31. Afear & waw Rgumat F1 fRAeeyor

3. A HAARR difgdr o ARG TAN & fOfdy smas—eeifaes,
Ao, 3w Td HEhidh—hl THI w@mﬁwﬁ@ﬂwm
T T, St hdd PR gAGROT dw @fAT a g A o,
AT GedATEar 3R Aediiae 3JfOeRT Hr RS ar a1l 39+ Feafat@a
IR YA feuid 31l o ARAT Adslfas famst 7 o ==t &1 favy g
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31 T F1eq,
TETIh WhET, AT T
caTRehT YHIE HElidedrord, fAaoTeReS, HINT SR, SiTqY (3.9.)

ARIA: 9RA AT & FIH 3T Alhditas 2 &1 §AR AU & 39 a1 &7 IIR=<r &Y
& a8 ¥ T wrdaifae gfeaal # qwy ve &l e FAEAT SRt el U gole
MR & T§ el Sd@T a1 § b gg AfGn3it & aIRAT & Jidepher qeafadt &r
ET F| FAYT H IeAf@d Jau § FS e dh I A FROT ARSI A
gRddsl 37T § a1 Afgen fReT, i FAETar Sa fawdt & fohareaga & rafAsar
F TR FAr S oem § 3R ARt & ads Igar, F3r gy vg cAfI ey
qGT & TAT AT FRAFAROT BT IfHIT FASTIT g &1 T Il FEATT Alhclod BT
MR A &1 Tg AT TSAAIdar o Joleilicder YTAGTOT I HT Xl gl SATAIT Sog
TSI ITSLATel el ST g1 RIS faemer 3R [faeanst arer ger & uemaa 3
AT T UGl & ATEIH & o9l & TSR GarT & AT S g1 T M 97 A
TArCT T HEAHT F Al AJed T TN & AT 3a0e gu fAfder At o
eI fohar I g

TET AT

aRE : #RAT A AT TAR AT Y Teh FAolgd TFRT faeg AT W@ g1 Jreiedds
FIdG & 3AEI0N ¥ o Tl HIe deb SHb [dhd I Teh FAslqd TRFERT T gl el
el ATAIVT ATHT 1 FEH AU 3GGI0T T HT g1 HI & Tfoe & a0H
Jed 9 Agcaqul 3aciflca ATl ag {iAS g X ATl el geufd & Taddg
g’lﬁg‘efraﬁﬁn?ﬂ?:rmﬁwww Qe arl T I & [Jwfaa w®a O 3ryar
IATH & Tcohlellel ATl H Tod Tt Haood & YHE 6T F| TAA H STl
THATSAIET T SIIEAT T TART TUTcHS TIRR &l | TAT Y TIAR fART heg T
T ded & TTY HUCHS TI®T YT Hldl gl IENard AT JaTRET & TR
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AT H HINERY HT Tk 37 o Tg 87 g3 o 3w ¥ R A s 3R we
# ot A3t & RETOT T q6q Y& A & TAAT H 98T 6 G HAfgord fafdess
TR T FEANT & dgd YT FTHTGS [oFASY &1 [AdgT ¥ W@ &1 garadr
TS AT A ARG AR d efSe @ F& TSI FT YIH Wed BT 38
HeedT # ALY Y& & AH FAYAG §

| & 73d AR 743 MY T 3T A §U H-TRNT TAIAIRTST T3
3R FIRIITART & YoATd FoFool B YU o YA TANT o T g1 1994 & TR &
Fs aml & 3fER 3N Fidey Tud o dE3 H A9 S g

TAT AT &7 g3y gearstt & #Afgemst & v Qe vaaftc ¢ fr goa
Ul Ugd Y ALIUSY o AR T 3ifoid & g1 g AT @us 3R Fer T
AT T GoAlTel] il l 2T 7 TargdRrst FEA13i & goarg A Afgonsi & fov qurg
gfaerd 3R&TUT dhl SIIEAT I Uh Hlleddil heH 31T gl ALIUCYT H GARIARTST
gemsit & gfafafet & e & Aot & 3RET Ta= @ 30 dear Fererer
52 yfaerd fAdifad gl daradl 1 SeSR HelTel §U 81 Tarcl) T cTae T Sogod
IH 99Td, 8 9ghd 3R Fem gaad 3ma &1 9ad IS SIIEAT HH ATAHIOT
STIdT I dllhdd H THATAT HATNGY T FqFd ATCIA gl 731 HiAUT HNYeT Sanm
UE Ao TR T sHaedr a1 AR ged R g

HRT & A4l & 73d Afaus Ty & TAET Tadadr H ARGl &l
3RETOT SeleT Y & arar, 114t va 1247 3eqgel ganT dihdd &l ITURIT ER o
Aol 1 gard fRar 7| Gt gaRT qaradT T Saedr H Afgensi H sefiery
giAfRaa &1 a2t g a8 o Arior T T HETURT & 317 Fehl

738 wfaue welve HOER-1992 & ded 3eTeos 143 (2) 3R 143 (@)
g I fSaH AT gl Tt T HIRY AHl # Jdh TR R Fel HST F1 HA
¥ &H U fQgs Afgenst & v IRET &1 38 yr Afgensit & v smiedy &
HI IR EIT| Ig 7 TCE Afgelm FAFARIOT BT &M & AT 3197 U SHRCR Fard
gl 38% Hecdl H el AT & Tg wraue gue 7 Bl 3wl smardy v qf giear &
geot &3l faera aut & Afger T H 9fehar & gardr 7 AT gadr A
foem @ 81 adAT goerehe wAe # aEnfedt ganT sreAfAv ud FarrEe & faw
AT FATEAROT I AT Tl §é%| gl g Afgem el I g W 3% gfa
HIH-PTSl AT &, T & QU deel 315 §, Algelll Te AoTallid T LT URT &
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HRA A WEFAd WRT 3edd Gey 3R Rfdvaret @& § s+ vl
IR Regar & ufa &y 3mEAr @y F A &1 AT 3UHaAT SH WA & Th
HfPeeT 3T W &1 T§ Fad Tk Uiffd HeJsord w61, dafedh Th saud AiEhfas 3R
dellcHs fatrad o §1 AEgeN, Hod RFdhdl, dihaUl, IR IRIRS 6SoE &
ACA § @ H Gegar w1 RET A e g I8 3eaye Yooad eI H
HiERfas TRt 3R ART 39TEe B gesifA W S B
Aiepfas AR aEnfas gema

ST 3UTHeAT hael UIfAw e a& AT 781 §, dfew Ig FaATST A A==
3R W3t & o o g ¥ 36 WHAS 1 ARV IR TR v H Hgeaqur
A W &1 Foeh-AET AT A ¥ W fIAT §F F W=7 gl &, o H¥
3R gaRoT | o IS A ST Bl B

AT & AR, Yaehlel H Fo WIS H ATl W@y wfeard
foham arar ar| ofeher Wrehfaeh 3Muersil, ARV dfg, & FROT I IY ¢ g 0| 4G
# fac@mel & o7 FHUBT @ R & F&pd AR Aked # fo@r gy afsehd &
Foofel AR GaRT HoIATOH A 3fefied «AET HUTT ST 8 AN Ifsolel Hr HiHeeT
fewar &
ANT 39T Y Seafa AR dlforE wee

AR dRriole gt & ARl @ 9w e fAWAr g1 3rseanr &,
FITATHSH, TUT AT & FIET S HedY A1 Fr Fgar & aAd §1 @isa o«
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GEel @I AT H A6 & FuY IR 3¥cdca H W & 3eo@ Aoar g1 58 I
Teh ollehehdT & 3JAR, Teh Jcolold (STEHUT HAfgell) o Teh 37E-Glel AWT hr T&T 7,
fSEd 38 gaAe @ Fsmf@a a0 foar aram| gef gear @ ‘Geodad WORT @ 3cqi
AT S g1 TE HAT g § 6 AW dhaer diuftie am ad, afew weert &
SiaeT &I U 3ffesT fgear off @ £

TE §AR Yaoil H WRT & flawar §, Seglet 80 TR # feegar & quat
T g ATl I AR IRy TR AfFT @ U A §U, AT Tfa 3R
SEeAST ATFTAT T 3UTHS T T
Ud AR fa, &3t & 9Race & TY-TY, HJST & A AR 3Hegsa & off
fasfae gam|

Teh AT §HY AT SId IS 30 3R F$ 3 g0 o1, 6 $S JUSR A gar
§34T21T|mmﬁaﬁ,dm,w,aﬁﬁﬂﬁﬁmﬁm@r—“ﬁwﬁ?w
g EIC S YRR, IS AT A IR A F AU 3 @ g, dadr-
ThedaATd HTcdcd H S|

R-4R, IIEEAT 3R Iqsorel & @Y Fo @uA o fAuiRa o v fhe o,
519 Ig 9ATed FET oFl, a9 SHA HISl-Hooll, T 3R fafaer gehR $r HUT S5 TS|
TgF W fecaar &em a1 S §... 3R Far T 91 A ... AH Fer aRAl Hr
glell 3T §¢ W & |
AT 3UTHAT AR IHeTSoT |

ATl T 3T HET § ¥ AT 3rpsarat 3R Mdt & Areadr @ Hr Sl
gl ‘AETaee’ (AT i) AR aIfEST Jeorel’ (AT o) THE g1 IS & GRIeT
ITSCARIT T JTEare fhar Srar §, S A i 3@ 3N W @ 3 A A 21 5
IeTsaret H 9faT T W MR ARG o 1 Bswa A srar g, Sed ardrexor
I QreErar T i Sl gl

oy AR faeTar & wur, o et dgel AFr AR e oA A, AW B
UfagTi@e #Aged @l 3SPR &l g1 U1 AT ST § f %8 o 3FA her @t
e gaT I A W w@r AT, S 30T ¢ Y dT W AT §1 39 TR, ArrE
Fael 3mEar F fawy a7, afew ARt dest @ o 2 g8 2
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‘GH ‘eolde’ SN & T H 3T §U & 9 WIST I STel I@T AT, 36 FAT
waﬁ,mmgaﬂammmg&n,mﬁgvmwﬁm,wm
Tk Al (3ideieTH), AFTATDT FT & g6l Hwrer @ M 3EA 37 I3 S AR
3T gk gU {Y N ST IH T F CWHY, 30 fATel 3T Il arod FT H 31l
fear 3R e Aed & w3 (FsA) # Hg W |9 F 3@A B fam @3 &
M gt fr S5 3R FAed A MNaear O, TEF T F 3R Bem|

JIT ST 7 [Aehol, SATAT 3doledd of U2 & I YT HUsST oucehl I
He d¢ X Qa1 AN a8 30 93 & Ff3Acadwd (UF TfaT TUW) & T 35e
ol 3 @H, Seod H qEl AT 7 Fg W @ IR FEr, ‘qH sH@ AFT A
Tgl T o W A2 Te Ted ¥ & wAed afFawr §1 sufT, T F qH W W d
9TeX 81, 3R I8 Fg 39 & A/ foreprer feam|

3icToleH &I g g g 3R 38 o, “He o Sha v @ A AR g7h
FROT A RN Fa7 A 17| AfheT 319 agY TT AN 8T H|* Jg I 3qe
g3 H ‘RlIfSHecldhel H @A dIEAT YE | d§ fgren], T a&F ugad, duEd
A & T 95 TS| FU o ¥ Ugel, Ig A #1 g1 IR, i 3R |rg Foif arern
AR ”Ade 7 dger I

add oA, qe¢ A @ U Ge¥ @S WS WS § JH Jooad Fel
S | a9 Y2 & Mk @ T 3maret 3me:- “qFeRT a1H ‘Goolad glm iR AW
ATH ‘AR ST |

sH YR, 16 BT aren addﬂﬁdldlﬁmﬁlmmﬁmﬁﬁ
GAR U A § — 3eaAnT T, FAAHACAA, AR S 3cdfa & A1l 41 &=l T
Y I W Me N T § ¥ Forerdr, B o wew aft g, saeh st g
dfthel HHT & WY AR Yool faFHd &1 T Wl AR H, il & N F$ T
osc g Ul R ofl, 3R §H U T A @iel, dl 37 FS A HaFT Al Fevod
el

Feld dell AT A, “Tg ‘YeT HAH' §1 TE SCAN(INS ANT) FHoldA &1 T§
e 3R afFT &1 F & RE, &g AR R@ear & § — g9 3R & & & A7) 556
el SEH FF TR & ‘hed (RAhel) AT ST Tohd &1 ‘ATqeheldl’, ‘Teddeheg
(8 TITEe) FaH e 81 &1 §AR 8T F U WH YR T ‘HEH Hdd gl gl
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Ul & HIS & d1¢, T aleh, HEA (W) F FATC S dlel 3H FolH H FHdel
Teh ANRIST $I S glar g1°

39 YR, 56 Fal do IR 118 T dF ST ST Thd &1 &7 ‘9IS
el AP HIG & Al &1 Tedh TUE HI HeT-3e0T A6 HoddA gl § —
S8 wifseT weld a1 GIFSe Joolel (AT ocd) FET AT &l 51 TG W
‘ARTATEE’ (AT M) IMAT AT gl 3.
AT SfeapA 7.
el Heolcddd..
% o AHfS=y =ifas..
Y e AT & MR F Y ol A AR DSk @ faTar e g1 T
MO §1 36 TS0 & a6 IHSeAEN H FfT S I §1 T AeToHorT H qIHT
(@S F7) Voot T AT AWM, A 3egia 3seanir &l geft W gfaftsd frar arfes
TR T & & T

#g AR R v & W A g A gl Fel A 3 g e g3l 9
Feaq Al H afceral odf| T3 F 3 FAA A Ferd gaT A GG W @ 7T
St Il de ) U g1 QAT &gl SiTelml § 7o a8 hese gaT 3nmel o gl ¢l
AT FATFAA RAFdar 3R ITT T |
ST &ell &1 Ueh Hgcdqul & ‘Fod Aol g1 30 AR 6T & R fHar Jrar
g, o
ISCHATT SHeAH - 3G AN I FAAY Selleds FEI|
ARRIST Hheld - o197 ¢ddl ol Hhald Bd|
ATTIETY el - AR T T & F YT
FITRIAESHA - $ITATe FT NI AT FIfIT F AT I HAT 1 AT ATl
H HelA IR FAW FHeldA - ol Wicd IR qaeit & 3meidle g aa S
arel |
Joolddl HHAT @RI (AR U S are g7 fat & 96d ol 3R ‘gedeheg
s S AW faftrat @ of getrar Sdr 81 3¢ IR A & fov grpfaess @i 3R
TG & 39T foRar Srar g, a3 gfaaar 3R aRaRear & T 2

a > 0 nh =
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ARIET FAH, ARSI HoH, AW FHoH, d HoAH, Hddldl HoAH, 6T
FIfel FoIH, PIIATHCAH (FIIT ASA) — T I HAI-3AIT ‘Fold’ &1 Sog dAR el
H AT Erar g 3R Fa-well wier q@a 99T A1 &1 39, g7 34T ddEl & v
¥ FHH (Hsoe) Fd &1 3T AT, AFReh AR AFRIST o 5 At 7 afder
gid 81 a9 d o e} sEH A gl 30 e, 9 o 38 HA (3co) & fgEar
g1 SN 3% faUT fFT Sier arer F7 F 3% T oY nfAer ght, 3R 0 s=r s
30 A A REAT ofdl| I W g1 g eHer @l A A glar §1 AT H g,
IR # g, Sicerfads & §, d9FhA A, wgqerd #A, AR vegARR & Ig Hesore
gIe &l

‘Bt hTeT Yors o1gt 1 &1 6 R =il wel dh & 9 g1 et S« H
qe W@ A1, 3H AT M A Ol a s Y. 7E1, 9 A&l [oR AT 3Hh BT 9 Aol
91 A AT F Th d¢ &l Sled GAT| d9 37 BIC god I @A Flal aTell IS gl
qT| FAFAT T AT TGS OISl TST| $H ANE, A AT 0 F HHAT 7 ae&d &
AT| ‘Toell - ARF (T QAT #HGA) & AQT H §H 39 AR 3R wWwmst &
HOSR g &, TWHIR BH Fels & FAY| 37 ALY, 59 d A1 (36]so=1 & o)
A SV, A9 W H g AT SWHTT & T Fg AT am|

a-diet feell daF # 38 a3 &Y g F AW Tl T5| T AJ Forw d A
Fgl, “3aall, 3eTell IR S« 33N & e A Tl AG aenl© FH W TS IR AW
gl 39 AG-ar & &gl, “3FAL. 3Ol O o UET &gl §." d¥ 3ol el
“TH IS Thol AT AT 6, 3 &7 & a1 AN 9IS Té WA gl TS|

Weld & T A, Wl FAT & FRUEAAR’ (eI0MT o) 5 & ool |
dig FT o@elr ¥ fomd ¥ 3 AT UF S 916 S AR 37 S1¢ 7 o el ufaw
Y TS g AT| 38 d1G, $HS HaU A A (@ al Uk fag@el Al 3egial HEpel
A 38 e @ fomn ol wyeaw (@ AYE) @ pa & fowr ar oan 3@
HACITOH # 3effed &¥eh AT a1 AT, 3R I§ S R dfsahol & Foolel ARR
S cafad o fohar |
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g Fgell A ¢ 6 T forw o # W@, F9 R 3R Fa 37 glAar @ Rar
Ul §AR g RIS AT QT & A 3¢ S@T @ A I Tfa A @ @Yl Afher
H 3elehl Seoll AT AT §1° (3R, iaed, Joodedice hellhR)
sy

AT 3UTHAT el UTffE HeJsold g1, Sfesh werl, HEpla IR sfag &
HIA A §l goofae WAEE H WRC 75 @i § 6 & v qAe o gopfa &
AMFAIT T feegar ¥ g AUl HiThfas faraa & @Whia @il gl
IMEYFARAT & T IR AGAROT & HRUT IRYRP AT Fell IR 37gseral # Rrae
3E &, R o T TUE W IF WRT N

TRAY, JUAR, AT, dohA, AR TecARR o Al & 3 o
AMETYST Bic &, S 39 AiEpide ERIgT AT faakar 1 aeiiclr 81 Ife g7 o Womuait
I Weoldd W, dl T o hdel WiEpide farEd $r @ gen, dfew whfa AR
AT Tedl & 9fa gAR Tichor Y off 3R g Al
st g

1. Article based on the Doordarshan program ‘Pulluvan pattu’, 3

episodes.DD Malayalam, Thiruvananthapuram Kendra)

2. Quotarions (dialogues) - R Ambujakshi (Pulluvan pattu artist)

3. Dialogue translation and the program translation done by myself (Dr.
Gayathri K).
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The Ideological Shift: From Reform to Consolidation of

British Rule in India
Dr. Mukesh Kumar,

Assistant Professor,
Department of History Monad University. Hapur

The 1857 revolt acted as a brutal awakening for the British, shattering the prevailing
ideologies that had, to some extent, guided their actions in India. Before the uprising, a complex
interplay of ideas influenced British policy, ranging from utilitarianism and the belief in progress
through Westernization to a paternalistic sense of responsibility for the "improvement” of Indian
society. However, the widespread violence and the perceived betrayal by those within their own
military and administration led to a significant hardening of attitudes and a fundamental shift in
the ideological underpinnings of British control. The focus moved decisively from reform and
gradual integration to a more conservative ideology centered on maintaining absolute authority,
ensuring security, and exploiting existing social divisions to prevent future unified resistance.
The Erosion of Utilitarianism and Liberal Reform

Before 1857, the intellectual currents of utilitarianism, championed by thinkers like James
Mill and Jeremy Bentham, had exerted some influence on British policy in India. This ideology
advocated for rational governance, legal reform, and the promotion of useful knowledge, often
through the introduction of Western education and institutions. Figures like Lord William Bentinck
had implemented reforms such as the abolition of Sati and the suppression of Thuggee, driven by
a belief in progress and the application of rational principles to Indian society. However, the 1857
revolt severely undermined the faith in the efficacy and desirability of such reforms. The British
perceived the uprising not as a response to specific grievances or misgovernance that utilitarian
principles might have addressed, but as a manifestation of the inherent backwardness, irrationality,
and fanaticism of Indian society. The revolt seemed to confirm the anxieties of more conservative
elements within the British administration who had always been wary of interfering with
traditional Indian customs and religious practices.

In the aftermath, the ideology of liberal reform took a significant backseat. The focus
shifted from transforming Indian society to simply controlling it. The British became deeply
suspicious of any measures that could be interpreted as interference in religious or social matters,
fearing that they might trigger further unrest. The emphasis was now on stability and the
preservation of the status quo, even if it meant tolerating practices they had previously sought to
eradicate. The Age of Consent Act of 1891, which raised the age of statutory rape for girls, serves
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as a later, cautious example of social reform, but it came after a long period of relative inaction in
this sphere, reflecting the post-1857 reluctance to provoke social or religious sensitivities.
The Ascendancy of Conservatism and the '""Natural" Hierarchy

The revolt propelled a more conservative ideology to the forefront of British thinking about
India. This ideology emphasized the inherent differences between the British and the Indians,
asserting the superiority of British culture, institutions, and governance. It posited a "natural"
hierarchy with the British at the apex, destined to rule over a society deemed incapable of self-
governance due to its internal divisions, religious fanaticism, and lack of political maturity (as
perceived by the British). This conservative viewpoint drew upon existing Orientalist stereotypes
that portrayed Indian society as static, tradition-bound, and prone to irrational behavior. The revolt
was often framed not as a rational response to colonial policies but as an outburst of atavistic
forces. This ideological framework justified the continuation and strengthening of British control
as a necessary measure to maintain order and prevent chaos in a land deemed inherently
ungovernable by its own people.

The concept of "trusteeship," where the British saw themselves as benevolent guardians
guiding India towards some distant and ill-defined future of progress, also gained prominence.
However, this trusteeship was firmly rooted in the belief of British superiority and the indefinite
need for their guidance and control. It was a paternalistic ideology that denied Indians any
meaningful agency in their own governance.

The Ideology of Racial Superiority and the Reinforcement of Segregation

The 1857 revolt profoundly impacted the racial attitudes of the British in India. The shared
experience of the uprising, where British men, women, and children were targeted, fueled a sense
of racial solidarity and intensified feelings of racial superiority. The perceived savagery of the
revolt, often exaggerated in British accounts, reinforced the idea of a fundamental and
unbridgeable gulf between the colonizers and the colonized. This hardening of racial attitudes
manifested in increased social segregation and discrimination. British officials and their families
increasingly retreated into their own exclusive clubs and cantonments, minimizing social
interaction with Indians. Racial hierarchies were more rigidly enforced in administration, the
military, and everyday life. Indians were systematically excluded from higher positions of
authority, reinforcing the belief that they were inherently incapable of leadership.

The ideology of racial superiority provided a powerful justification for the continuation of
colonial rule. It asserted that the British were uniquely qualified to govern India due to their
inherent racial traits of rationality, discipline, and moral fortitude, qualities supposedly lacking in
the Indian population. This ideology served to legitimize the unequal power structures of the Raj
and to rationalize the denial of political rights and opportunities to Indians.

The Ideological Underpinnings of '""Divide and Rule"

The policy of "divide and rule," which became a central tenet of British strategy after 1857,
was also underpinned by a specific ideological framework. The British consciously emphasized
and exploited existing social, religious, and regional divisions within India, arguing that these
divisions were inherent and immutable characteristics of Indian society. They promoted the idea
that India was not a unified nation but a collection of disparate communities with conflicting
interests. This perspective conveniently ignored the shared experiences of colonial oppression that
could have fostered a sense of unity among Indians. By highlighting differences and selectively
favoring certain groups, the British aimed to prevent the emergence of a cohesive anti-colonial
movement. The ideology behind "divide and rule" often involved constructing and reinforcing
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communal identities. For instance, the British census operations and administrative policies
sometimes categorized and treated Hindus and Muslims as distinct and separate political entities,
even where such clear-cut distinctions might not have always existed at the local level. This served
to solidify communal identities and create potential fault lines that the British could exploit.
The Ideology of Imperial Authority and the Denial of Self-Governance

The 1857 revolt, in its challenge to British authority, ironically led to a more forceful
assertion of imperial power as an inherent and unquestionable right. The British Crown assumed
direct rule, symbolizing a more direct and absolute form of control. The ideology of imperial
authority rested on the belief that Britain had a legitimate and even moral right to govern India,
often framed in terms of the "white man's burden" — a paternalistic duty to civilize and uplift a
supposedly backward people.

This ideology inherently denied the legitimacy of Indian aspirations for self-governance.
The British argued that India was not ready for democracy or independence due to its internal
divisions, lack of political experience, and the supposed threat of chaos and anarchy that would
ensue if British rule were withdrawn. This denial of self-determination was a crucial ideological
component of maintaining long-term control. The displays of imperial power, such as the Delhi
Durbars, were carefully orchestrated to reinforce this ideology of British authority and the
subservient status of the Indian population. These events served as powerful visual reminders of
the might and permanence of the British Raj.
The Selective Embrace of Tradition and the Rejection of "Disruptive" Change

While the pre-1857 period saw some attempts at social and legal reform based on Western
liberal ideals, the post-revolt era witnessed a more selective approach to Indian traditions. The
British, wary of provoking further unrest, often presented themselves as protectors of traditional
Indian society, particularly the institutions and customs of loyal groups like the landed aristocracy
and the princely states. This selective embrace of tradition was not based on genuine respect for
Indian culture in its entirety but rather on a pragmatic calculation of political expediency.
Traditions that were seen as supportive of British rule or that could be used to reinforce social
hierarchies and divisions were often upheld, while those that challenged colonial authority or
promoted social change were suppressed. The British became increasingly suspicious of Western-
educated Indians who advocated for political reforms and greater Indian participation in
governance. These individuals were often seen as "denationalized," and their demands for self-rule
were dismissed as unrealistic and dangerous. The ideology of maintaining stability often meant
resisting any significant political or social change that could potentially destabilize British control.
The Enduring Legacy of Post-1857 I1deology

The ideological shifts that occurred after the 1857 revolt had a profound and lasting impact
on the nature of British rule in India. The move away from reform towards consolidation, the
hardening of racial attitudes, the embrace of "divide and rule," and the forceful assertion of
imperial authority shaped British policies and the lived experiences of Indians for the remainder
of the colonial period. While the rhetoric of the "white man's burden" and the idea of a benevolent
trusteeship persisted, the underlying ideology was one of maintaining control at all costs. This
often led to the suppression of dissent, the perpetuation of inequalities, and the denial of basic
political rights to the Indian population.

The ideological legacy of this period also played a significant role in the development of
Indian nationalism. The experience of racial discrimination, political disenfranchisement, and the
constant assertion of British superiority fueled a growing sense of shared identity and a
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determination to challenge colonial rule on its own terms. The very ideologies that the British used
to justify their control ultimately contributed to their downfall by galvanizing the nationalist
movement and fostering a powerful counter-narrative of self-determination and national pride.

The 1857 revolt marked a critical juncture in the ideological landscape of British rule in
India. The initial impulses towards reform and Westernization were largely replaced by a more
conservative and pragmatic ideology focused on consolidating power, ensuring security, and
exploiting social divisions. The ascendancy of racial superiority, the strategic use of "divide and
rule," and the forceful assertion of imperial authority became central tenets of British thinking.
While this ideological framework enabled the British to maintain their control for several more
decades, it also sowed the seeds of resentment and resistance that would eventually culminate in
India's independence. The complex and often contradictory ideologies of the post-1857 era left an
indelible mark on the social, political, and intellectual history of the Indian subcontinent.
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e Competitive and training athletes who have seen Al monitoring technologies used within
their training or competition settings.

A guide for interviews was developed with open-ended questions on consent processes,
data protection protocols, liability structures, and ethical issues. Interviews were digitally
recorded (with permission), transcribed, and analyzed thematically using NVivo software.
Notable themes that came through were inconsistencies® in the enforcement of data
protection, a lack of athlete autonomy, low legal literacy among sporting organizations, and
issues around algorithmic transparency and accountability.

Triangulation between document analysis and expert perspectives enabled a deeper
knowledge about the application (or lack of application) of legal frameworks in real-life
contexts. The dual-method strategy also enabled an understanding of the formal structures,
including policies and legislation, as well as the lived realities of those most impacted by the
use of Al in sports performance monitoring.

Indeed, below is a more elaborate 500-word version of the Results section for your research

paper.

Method Description Data Sources Objective
Case Study | In-depth examination of | - Premier League club - | Identify legal
Analysis real-world sports | Olympic training | frameworks,
organizations using Al | program - Professional | ownership issues, and
for performance | basketball league consent practices
monitoring across varied contexts
Document Analysis of legal | Official contracts, | Understand how data
Review documents, privacy | vendor agreements, | rights, liability, and
policies, contracts, and | organizational consent are handled in
public statements statements, regulatory | practice
disclosures
Semi- Guided  conversations | 12 participants: - Legal | Explore real-world
Structured with domain experts to | experts - Sports | challenges and
Interviews gain qualitative insights | physicians -  Data | perceptions regarding
scientists - Athletes compliance, consent,
and liability
Thematic Coding and | Transcribed interviews | Extract key themes
Analysis categorization of data to | and analyzed | such as data
identify recurring legal | documents ownership, regulatory
and ethical issues gaps, power
asymmetry, and
liability
4. Results

Qualitative findings from case studies and interviews with experts identified multiple key
legal and ethical concerns related to the application of Al and data analytics in monitoring
athlete performance. These findings are reported® under four overarching themes that
repeated across all data sources.

5 Sinha, A., & Bose, P. (2022). Data analytics and biometric surveillance in sports: Legal challenges in India.

Indian Journal of Sports Law and Policy, 4(1), 23-42.

& Kumar, R. (2021). Liability for Al-driven medical decisions: An Indian legal framework. NUJS Law Review,
14(3), 89-107.
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this study shows, these technologies are racing ahead of legal and ethical infrastructures,
exposing athletes to exploitation, misuse of confidential information, and the absence of
accountability when Al goes wrong. This section discusses the study's findings' implications
in terms of legal reform and regulatory evolution.
5.1 Reconciling Innovation with Legal Protections

While Al-driven technologies offer undeniable benefits—such as optimized training
regimens, early injury detection, and performance enhancement—they also introduce new
forms of surveillance and data commodification. The results underscore the gap between
technological advancement and regulatory readiness. Most national legal systems, including
India’s, do not specifically define or categorize athletic biometric data under existing privacy
laws. Consequently, such information tends to be handled differently in different institutions,
generating uncertainty in the law. Balancing innovation with legal safeguards will call for an
anticipatory legislative response that clearly puts performance and biometric information on
par with sensitive personal data, hence subject to enhanced levels of consent, processing, and
security.
5.2 The Issue of Implied Consent

Consent mechanisms were a core area of interest in this research. Incorporating consent
for data collection into general employment or participation agreements creates enormous
power disparities. Athletes, particularly those at the beginning or dependent phases of their
careers, might be coerced into acceding to intrusive data collection for fear of losing playing
time or organizational backing. Implied or coerced consent in this way erodes informed,
voluntary consensus as contemplated by international privacy standards such as the GDPR.
To safeguard athlete autonomy, consent must be treated as a standalone process, revocable at
any time, and accompanied by clear, accessible information about data use, storage, and
sharing practices.
5.3 The Role of Sports Federations

Global and domestic sports authorities’—like FIFA, the International Olympic
Committee (10C), and the Board of Control for Cricket in India (BCCl)—need to assume a
leadership position to create global standards on data governance for athletes. These
standards should require:
e Athlete access rights to view, edit, or remove their data.
e Al audit trails to make decision-making algorithms transparent and understandable.
e Third-party monitoring, e.g., independent data protection officers or ethics committees, to

monitor Al deployments and data usage.
By integrating such protections, federations may establish a harmonious setting in which
technology enhances, not undermines, athlete rights.
5.4 Legal Responsibility of Al-Based Decisions

The liability question for Al-enabled decision-making is still largely open. The results
indicate that if injuries result from faulty or inappropriate Al suggestions, there is no distinct
framework for ascertaining responsibility. General product liability laws, which presume a
deterministic product malfunction, are unqualified to address probabilistic and non-
deterministic actions characteristic of Al systems. Legal reforms have to bridge this gap by
enacting Al-specific doctrines on liability, perhaps including shared liability frameworks
allocating responsibility between developers, users, and entities rolling out the technology.
6. Conclusion

9 Ministry of Electronics and Information Technology (MeitY). (2023). IndiaAl Strategy Paper. Government of
India.
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