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FHIGIGH Pl POH &.... ‘ ‘
gfRade & wfd—aor 3t sivg & afdrer

3faes g1l H AT 2Ny WIH BT Y8 HS—Sf 2025’ 3 b U YT I IAT8C & AT ygal
2 | 919 18R g Aol & 95l RE! e—gAmdl geael ¥ oidhR Sieraryg URace qd, ddbild dl IS
H IBR A HEel DI FJaeladl UPpia qb—dl W BT JHBT ddel ABIGHD ST T AT T8l
RE S, I8 WA I 3 H IAT & | 39 3id dl 0| 2 F9g B a1 iR o @ 3w
g8 Badl Yo argd T8l, afed Ub FHIdl &, Sl 89 Hdd AET Wl © | 379 oid Arered i
TR &gfh IFGHRI T 91¢ &, d9 WY B SRI—Ad I Isdlel AR Sedifeld aasl f[Aniad S
3R M S BT ST B
2 : Th FIATOIH IR - I Dol fazafdernerdr iR TRl a@ Mg 8 8, 98
TS ATHINTG STRETAE & | 519 T ITHI0T et g+l uraeiett # g @ el daIdl &, 19 Udh
T TRORITA TRID] &1 SIS AR $RAl 7, IT S Blg dd SITHeN] Bl GRSl Bl a—U
1 BY 3O WR WR 9 B T |

3MTST JMMALIHAT & IH Y BI, S FA & SRR R TS AN & AMES §, ST ddel
3l B &1 dfced Al DT W TSdTel DN | FAIAY T e FIH BT IS 3h e, FHISIAT,
QITEROT, 3R RATT A9 & fafder faw=il & qHed gU s |HeT URd © |
GAY DY oTeoT UFATIAT STed) & - 3ol BT I ST’ B YT 8, IRy 39 FAW ST d gie’ @l
A1 Y, I AT & 91 21 39 3@ H UBIRG BB o 39 §8§ Bl JEARIT ST W IR Hd
- dH-iId AFAdT BT AEE 99 Ahdl g, AR Hd Ig A-adl R gl A1 & Adball 2 |
T Afd T S 98 U IO DI AEE W 3R IR B FHI D HART W RY |
FATATE 3T UTURT T HOTH - T H TATAR BT 10 BT ©, offchd FIT TATAR URURT DT ADHR PR
B 9T 87 MR S TRORT H 9 7 31ef ey’ XET 28—+ HIaR ShEHT, HAR B 4@ Bl
TSI 999 ST 8 | 89N 9 3fd H IMAST B oG S ‘Al Aliged H GIiaRo] A1 a1
e 3R GTATT FRIE JoTTell’ S0 GieehIvT bl AH ofld 8—Sf8l URURT & ATelld H aaar ol faum
qI Bl © |
2T B TANTYT F SISAT G - I8 Ml TS (TR U2 & & 3ot Wi iffrdar e 3isir #
B E, N 7 999 @ 93 R 9 @ 9 | Y afe SEdearT &1 Aied 7, a Sd
SIS | QST &1 81 | AT 2 W g9 e H ufddg © b uy dad gl @ 4= T
e, afew Tifa—ereR, BE-—REr®s, Ja—gg a9 d& ugd |

AR 79T H 92 Ifth 8 S AT DI SR 991 Fabd! ¢ | 81 BT 3R o Relrg wrwmaif
H S a1feres TR 2y HHE GAR HRAT AR, difh 2 AR Had! H g S dle 9 |
3 H.39 3% Pl U AHY U a1 ATe W—TY dbacl d2F T8l &, 98 e & | 5d ddb I8 gie
AT BT JEAR T DY MR 7 Y, TG T I8 IR & | LY, B9 99 HeTd? 2N Bl T AT
FAN—STHDT F&d 81 S ¥ B b |
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ATger Tder & SIfgeer o U, Iboga e
ol o afeaar
1. faeite parre
TS AR — Bl Hifew, fden Hadl AT, JISTdhI AeIdenerd, STHRoTR |

2IEr T -

A el fBaT AR & 15 el sfialed & WE W4l § ¥ U 3, e |ifgs 9 9,
3B eITI IR AR Hae! &1 Sferar dad 9l & U H IR & | I8 19 UF I Aliefcad
B! AR ®U A ITD! BRI, TR 3R ATCH] 9T 3G BT Udh [, &Rl & olad, 3R
IHD! ASI—HT [ILelVoT HRAT 8, TP YA 3R gl & AR M, Adhelyd HI AT
TERTS, 3R IAYFTH Siad Bl Sfadnsi oI FHs ST e | D & UE U AHITe 981,
KT UeTRll 3R 3MfcAd Wil & 41 HgY B @, Sl Sd Aliecd Pl ART@dral AR
HAATAYOTcHD SREHIO A g I1C1 € | I§ MY U= Y9 Bl dbacl e Had T Affd =
IERR, S ATHIAT, Mgy iR ARG <IeRTa & ud uRded # <@dl 2| 91 &1, I8
3belu Bl @RHIA R AHINTS Fadl H fAelffd &rar 8, S Mg Ad ol AGReT 3iR
HATGEIAT DI ST 2 | b & Alied § Fagl &l SIfcerar o S9a Ul & 3idag, Haral AR
Uil & ATETH ¥ SOFR Ha1 Qe | 59 2 | o faveyor ok wrfefeas Rigial &
SUANT PRI gU I8 WAMMUT R BT YA (AT S b3 &1 Aifeed T dhael Afhad
G131 3THTTH BT 7, diedh IMEFH TS Bl AAAHD AR AAIASTD FATTAl DI
AT &RAT & | 99 31T BT I fEal Wiiee H b3 & AN Dl A D DHRAT AR I
AR BT FAHBIT Had! H AARTHAT JaT HRAT ¢ |
AT K - AIGT ADBT, U, A, Gl dl SIfeadn, 95 wer, 4 |few, wnifaeryo,

RIS |
ueATgeT -

Ared vy B A1t & 39 fafire womreRi § 9 U € e oroeh gl & A
A AR HIGRI BT TERTg H IBRT | I o, a9y wY ¥ B+l ded AR =T,
U9, eI IR Hadl 7 Sfeerar oY fawdl &l &g 3§ IGaR MY 7S & Adgg AR DI
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HITATHS Il DI IR Bl 3 |
1. Jivee eraver BT Efefears ufdaer -

AlgT B (8 SN 1925 — 3 fadar 1972) Bl Aifew # ‘A8 weMY faiad & ol
AG® o | D] THE AR H ACH Ol 3G BT Udh fad, T&Rl & oled, AR AE—LR,
SURIE S e §8 HAY 31 T A a1l el qAT 3 BTl ATHA & | THe BT A
YT S B SISl 3R ARKITT Fddi | IU~ 81 dTell FdaTHd geiadl dI gfafdfaa
PRl B | STb] XA JATRiATe] SREHIv & HIF—H1 HAldslli+eh TexTg oy 8T & |
2. U T eEIRT -

AIE 6T & UTAI & drd U Hae BT el I1 T Bl 91a+ WR ARG 81 8ld, dfcd
g SIfee ATaIRl, AT 3R FERUT A UK B & | SAD ACHl H UH U ATHIE DI ORE
SUReIT BIdT 8, URg g8 Yuidl el U<l HR T |

AE—AELR’ BT FIAA 370 U AZGATT H AT & AR 3T YUl H g8 I HYUIdT &l
TT PRA &, Sl S Sitge § T8I Al Uil | I8 YA B TAR HH, JHFAY AR T8 bl
TS @1fde 2 |

TR B IoEd H Ga AR AT BT FEY YH B U WIRFG B B dredT 3 | T8l 94
QN | THIIAT © AR UTH & HIaR Afdd AR 3MfcAd g8 SU~ dxal & | 48 gg a9 & d1 W
2 3R G2 o I 3R |Ifoie et @ dig g Il 7 | 98 §ETHGAT Aigd Y & Al
P! fARMe g9 2 STBl Y9 dHadt IHIfCHh A1 T8l dfed ARG AR IRIFD E8 © |

AT DT & AIfed H U U Sifcd R IR 91T & w0 H§ IHRAT 8, ST R
@ IR §@ & 919 lerar gan AW <l 7 | @) RN # UH @dd IHifed 81 2, 9fcdh I8
FIHId HETDRIET3, AHISD ardl 3R AH—HEY & A1 ITsl 83N © | 'IAE Bl Y QT
ATcdh H BTG 3R Afedtd & 419 BT YA bald [V § | Bifelard Udh JAFIBR & w0 H 701
AHAAT 3R UH & 419 I B @ g8 H B 9 @ | YH AR GIRT 7 gl Afcetd1, wrferard
@ dled R B B U~ Fiudl &, 39 F9I S & AL Sl Fa1g BIdT 2, 98 YA DI IRIDIS] &—
PIIETH : ST 3T qul ¥ G351 Aok I8 8, J 3791 3R g9 U 81 &, Afoctarr! g1 a8l Ugel
el Slic T A1fY o d1fh T2t auf # ra, WRTeh foRadi—dg |a Sl # ofd T 781 forkg urn
3R ST 39T & Weli ] TRE auf ¥ W 3R gAS & T |

-3 BISHR T R W H2f Bl I oIl 7 AR I¥b U~ yaledl o |

R IR e Ul | P S g el Al | gy TEN AN ... I8 DT = 8?7 A
al B DR TS & |

AfeHPr : A U~ AU BIAT ¥ G971 R Y o | e o A oSG A MBI, O H e
Ig We ST | Bgiil fdh 39 ISl WR 37U A IS HBIDI Pl Yo BT | U IH R JH ATh
9 T MY 3R IE de I US! RET | G A1 I§ U ged I I 8, 3R Y3l Pped Gohrd Bl §
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% I BRI 1 & fog 8 | FIfere™ u=1 getedT ST & |

Fifeerer : gE A US AU B A ¢ o b 59 W H UP HASIBIA DI AT B!

U= goled U Udh I W $& Sl & |

R R 39 R 4 &I < 9L & 9 (1338 auf &) < 7281 & | oTar & g 1+t
3Tl ¥ 391 BR Y= WR 980 Bo o & | R Al I 8 981, [F—WIH R Y I Wa—hull
A Fel gU T, WA WR el & G Rkl | e 3 39 R BIE Al § | #8 Hl R gRR
TGl 7 3% Vel &, BN aldi 7 g Pel © |”

Afeerat &1 UF Fared iR §9ftd 7, ST get & d1g 1 Jru=il TRAT 9919 3@l © | J=1 4H
T gfeTar 3R ATCH—INT & WU H A AT & | Aicard! DI I8 R ) |ifeed § J9 &l U
IR B YR BRAT © | ‘AE—HR’ §H ATCH ¥ UH ddlfeds Hadl Bl Sifcerdl § IeTsi gall
fear 8 | anfa=l iR weg=er &7 Redr I9 @1 &y QiR o) |et @) |18 ol g9ifar € | I8t oW
U AT =T §9ThR 8 Sl &, Sl UTHl bl ADbeld Dl R Geberdl & | AIS b DI YA =07
URARE T Bl H BChR MY HeHl § AT A9 $I TeIsdl Bl eIl & | I8 U9 BT
quidT @ 3R &l dedl, dfeh ITD! AYoar & I falre a4 2|
3. ADATUG -~

IS THe B AIZ H ABATIT U bold AIG 7, ST I B Al § yRererd
BIAT B | U8 ADbaTdd dael HIfds T8l dfeds AFRIG IR ATaHTHS 2 |

IE—3ER’ BT TAD UTH TA—N TR TR ABeAl & | FEGHIT U AMTHIRG BT eforar
H UK ©, A Gl P TART H 9eh &1 7, 3R dod AT DI AT & 9 FHET 3 |
I8 99 fAaeR RIS gdbrs @I fdafed &-d ¢ |

AIE DB B BEIAT H I8 ABATIT WL [/Y A @ S Gl 2 | ‘T AR e
UTH YT ISERT B RSrefl H e afdel §, S8l |dTe 8l gy Wl akdfded Hare del sidl |

MY A9 & Al digd oy & Afed d barad Ue VAl 94T 2 Sl 39 Uil
& Sia &1 31 IRT I Sl 2 | A8 ADHATIT ARING !, Ifedh AaATIHD AR AFRIS TR
R h BIAT & | e TR AF I8 € o D! AR HET-1a1 FHaell ol TF0T DI U AdbeldT
H e AN B HEIAT & | dEr T arer’ | ARG B fdeud S UH SR MG
Wiepfd & 31Td | A~ BIdT & | g8 (U WAk Yeb WTellUs Pl AgHd BbRell &, Sl S Rl |
Sihe & IO el T B <ol © | SUIN ‘3R §8 HN' H UTAl &1 fdllu Sd el &l
WA 3R AR IFIE H SUSIAT B | ADHelud DI UIeT DI GUAT & 39 HAT H FHM S
FHAT 7 TH TRl IHd FgE 5§ org a fra o% gt €17 98 drell | H uge 39 91 @l
I8 UeTUTd DRI &1 g [ U oTsdl Bl fdeqhel Wad Siigd f9amr A1fey | fdl W) aafih & |
deHR SHD AT H BT g1 g Terd Tl T | 3R A SId 81 b 8 4oy fhell 7 foball sy
H S R AT BRAT ATEd © | 3 Al o b H ueh srare 99 el g | GOul & AT | ded]
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I8 30 AT H G ARl T | 9 SHBT YANT BT =12], A1 a8 TANT Gl 0] 81 ddh Ahel
A & g o # R D B 9, oum SIR R T 9l 2| T G g el
Bl drell ASfBAl & we A8 oW o AR F3I oTal o b I ared | ST 781 31T | AR
ggd Sleg g3l o o b H RO S1uAT e |Heill g, 98 1 W 81, b AT 8, 3R 98
ART &1 gl ®l &9 Hall B |

U= BT YD & g4 SAbeld DI Ucll © | 9 DA H BT g3 77, Sl 918% Bbl A
A YA € | BT BT fbeTuT Dael ARG T8l &; I8 AYFTh FAS H gl AT DI ATaT
P71 A1 Ufdfdd & | TeieRvl 3R gaeld AHETSTh Srd | &fth Bl 370 & 9Iax de o) 31 8, o
RIS « gl Hdamehadr 9 &3 faar 2 |
4. Gl P wfeaar :-

AIe MY & UEl & drg Gadi H Rl T8 8| URURNeG Hey o gfa—de,
ATA—far iR A, WH-IfeT T deut # srddy 3fR aFrg @ Rerfar &+ <&l 2
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Miscibility Studies of Polymer Solution Blends

Gautam Kumar Sah

C.M. Science College, Darbhanga, India

Abstract :

Coefficient of Viscosity of polymer solution blends at 303.15 K and 313.15 K
have been measured. Measured parameters are used to estimate few other related physical
quanfities like Huggin's constants and interaction parameters p and o proposed by Chee
and Sun et al. to identify the molecular interaction arising in the mentioned Polymer
blends in solution form. The peculiar deviation confirms the structural changes in the

solution of blends.

Key words : Viscosity, polymer blend, molecular mteraction.

1. INTRODUCTION :

In continuation of our work [1] on miscibility study of blends PVC/PMMA by
viscometry etc. we have now studied the miscibility of PC/PMMA blends in THF by
viscometry, FTIR and SEM analysis. As we know, Polymer blending is one of the most
important contemporary ways for the development of new polymeric materials. Schurer
et al [2] studied the addition of methyl methacrylate and 1its polymer (PMMA) to improve
the thermal and mechanical properties of PVC, who concluded that PVC was partially

miscible with atactic and syndiotactic PMMA but almost completely immiscible with
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1sotactic PMMA. Polymers are playing an important role i all branches of industry
today. Miscibility characteristics of Methylcellulose (MC) and Poly (vinyl alcohol)
(PVA) have been investigated by viscometry, ultrasonic velocity, density and
refractmetric techniques at 30°C and 40°C. Blend films of Methylcellulose/ Poly (vinyl
alcohol) were prepared by solution casting method and studied by Scanning electron
microscopy (SEM)[3]. PVC/ PMMA polymer blends are characterized at molecular level
by FTIR-ATR spectroscopy providing important insight into the molecular interactions
responsible for the enhancement of its mechanical properties. The changes in mechanical
properties are reflected by the changes in the FTIR-ATR spectrum. The mechanical
properties of such poly blends revealed a substantial increase in Young’s modulus and
ultimate tensile strength after initial drop at 10% of PMMA. A comparative study of
mechanical properties of PVC/ PMMA polymer blends with different weight percentage
are carried out and their results are co-related with FTIR — ATR spectral studies and
important conclusions are drawn about the possible molecular interactions between
constituent polymers[4]. The manifestation of superior properties depends upon the
miscibility of homo-polymers at the molecular scale. The miscibility results in different
morphology of the blends, ranging from a single phase system to two phase or multiphase
systems. Polymer nanocomposite prepared by melt compounding using Twin screw
extruder [5] exhibit superior mechanical, electrical, thermal, and morphological
properties as shown by DSC, TGA, FTIR, SEM analysis. The basis of polymer-polymer
muiscibility may arise from several different mteractions, such as hydrogen bonding,
dipole-dipole forces, and charge transfer complexes for homo-polymer mixtures. In
present case also, FTIR study shows that PPO/PS blends are physical blends, because
there 1s no only obvious mteractions between components. SEM study supports the
formation of physical blends of PPO and PS.

2. Experimental :

Viscometry :- A dilute polymer solution of 1% w/v was prepared for viscometric

studies. Stock solutions of polymers and the blends of different compositions, 0/100,
20/80, 40/60, 60/40, 80/20 and 100/0 were prepared in benzene. Viscosity measurements
at 303.15 K and 313.15 K were carried out using an Ostwald viscometer. The total weight
of the two components in the solution was always maintained at 1 g/dL.. Different

temperatures were maintained m a thermostat bath, with a thermal stability of £0.05 K.
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2.1. Results and discussion :

Viscometry is a simple and effective technique for monitoring the interactions in
polymer blend’s solutions. From viscometric measurements, relative and reduced
viscosities of pure polymers and their blends were obtained. Figures 1 and 2 shows the
Huggin's plots for the PPO/PS at 303.15 K and 313.15 K for different weight fractions
of polymer 1 and polymer 2 (W.: W5), respectively. The values of Kz were determined
by extrapolation to infinite dilution of the Huggin’s plots and the values of ‘b’ are the
slopes of the plots. This has been compared by results obtammed from calculation from
Huggin's equation. The figure indicates the considerable higher slope variation for blend
compositions. This may be attributed to the mutual attraction of macromolecules in
solution, because of the increase of hydrodynamic and thermodynamic interaction. Hence
blend is found to be miscible, Below this critical concentration, a sharp decrease mn the
slope 1s observed in the Huggin’s plot because of the phase separation. To quantify the
miscibility of the polymer blends Chee (1990)[6] suggested that the general expression
for interaction parameter when polymers are mixed in weight fractions W; and W 1s as

follows :

AR — B—#

:“-11#'1-'3

Where b= W3b;; + Wbz, mn which, by; and b,; are the slopes of the viscosity
curves for the pure components. The coefficient b is related to the Huggins’s coefficient

Ky as
b =Ky [n]?
for ternary system, the coefficient b is also given by

b=wl1?bll + w2°b22+2 wlw2bl2

where by, 1s the slope for the blend solution. Using these values, Chee (1990)

defined a more effective parameter as follows

AR
{72 — 1}

ASHA AS-T 2025 (19)




where [1n]; and [n] 2 are the intrinsic viscosities for the pure component solutions.

The blend 1s miscible when p> 0 and immiscible p<0.

The reduced viscosity data for blends at different compositions at 303.15 K and
313.15 K have been recorded in tables 1 and 2 respectively. Recently, Sun et al. (1992)

have suggested a new formula for the determination of polymer miscibility as follows:

: 819 ol .-
e Ry Koy + 2 eaky [ ey
{mlyny + gl
Table 1.

The reduced viscosity data for and their blends at 303.15 K at different concentrations

Concentration | Composition of blends 303.15 K
(g/dl)
100/0(PPO) | 80/20 60/40 40/60 20/80 0/100(PS)

0.2 0.44980 0.42361 | 0.41808 | 0.48129 0.37266 | 0.34045

0.4 0.46270 0.43702 | 0.42466 | 0.51059 | 0.38470 | 0.34592

0.6 0.47560 0.45044 | 0.43125 | 0.53988 | 0.39811 | 0.35133

0.8 0.48850 0.46385 | 0.43783 | 0.56918 | 0.40910 | 0.35681

1.0 0.50130 0.47727 | 0.44442 | 0.598481 | 0.42177 | 0.38308
Table 2.

The reduced viscosity data of blends in benzene at 313.15 K at different concentrations

Conc | Composition of blends 313.15 K
entration
100/0(PPO) | 80/20 60/40 40/60 20/80 0/100(PS)
(g/dl)
0.2 0.40174 0.3645 | 0.3583205 | 0.4446483 | 0.3583594 | 0.32441
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5834 29 92 87

0.4 0.42354 0.3891 | 0.3703240 | 0.4671860 | 0.3703266 | 0.33009
3833 26 64 97

0.6 0.44533 0.4137 | 0.3823275 | 0.4897237 | 0.3822938 | 0.33577
1831 23 36 99

0.8 0.46713 0.4382 | 0.3943310 | 0.5122614 | 0.3942611 | 0.34145
9830 2 08 08

1.0 0.48893 0.4628 | 0.4063345 | 0.5347990 | 0.4062283 | 0.37543
7829 18 81 14

Where K;, K; and Km are the Huggins’s constants for mmdividual component 1, 2

and the blend respectively. The long-range hydrodynamic interactions are considered

while deriving this equation. Sun et al. (1992) have suggested that a blend will be

e miscible when o>0 and
o mimmiscible when a < 0.
I - 100/0
0.3
l g 80/20
0 60/40
L]
0 1 a3 & S & 40/60
Concentration (g/dl)
) 20/80
Figure 1. Plot of nsp/C vs. concentration for ternary systems at
303.15 K 0/100
100/0
80/20
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60/40

40/60

20/80

Reduced viscosity

0/100

.8eERkekeke

Concentration (g/dl)

Figure 2. Plot of nsp/C vs. concentration for ternary systems at 313.15 K

Table 3 Interaction parameters and Huggins’s constants at 303.15 K.

Table 4 Interaction parameters and Huggins’s constants of Blends at 313.15 K.

PPO/PS Inl K m a
303.15K
100/0(PC) 0.43668 0.67181 - -

80/20 0.41019 0.79711 2.38991 0.085999
60/40 0.411492 | 0.43934 -5.35556 | -0.44108
40/60 0.45199 2.182301 | 16.55101 | 0.52952
20/80 0.36047 1.90384 3.35459 0.071105

0/100(PMMA) | 0.32615 1.95694 . -

PC/PMMA [n] Kg L a
313.15K

100/0(PC) 0.37995 2.39054 - -

80/20 0.33997 3.13406 15.06064 | 0.84914
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Figure 3. Effect of temperature on the interaction parameter p and a of blend in

at 303.15 Kand 313.15 K.

3. Conclusion :

Viscometric study shows the miscibility of blends of all compositions except few
at both temperatures. However, at high temperature small negative values of interaction
parameter not in consistent manner at some composition indicate some degree of

immuscibility. Hence, composition blend shows miscibility.
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Introduction :

Fashion forecasting is like predicting the weather, but for clothing styles. It involves anticipating
what people will want to wear in the future, including popular colors, fabrics and designs. This helps
designers and stores prepare items that customers will love. Fashion forecasting is a critical aspect
of the fashion industry, involving the prediction of future trends to guide designers, manufacturers
and retailers in their decision-making processes. Below is an overview of fashion forecasting, its
importance, methodologies, types, key agencies, and the specific role of color forecasting.

Why is Fashion Forecasting Important?

1. Staying Trendy : By knowing what styles will be popular, brands can create clothes that match
what customers are looking for, keeping them fashionable and satisfied.

2. Smart Planning : Predicting future trends allows companies to plan their production
efficiently, reducing waste and ensuring they have the right products available.

3. Competitive Edge : Brands that can foresee upcoming trends can introduce new styles before
others, attracting more customers and standing out in the market.

4. Understanding Customers : By studying what consumers might want in the future, companies
can better meet their needs, leading to increased loyalty and satisfaction.

In simple terms, fashion forecasting helps the industry stay ahead by understanding and
preparing for what customers will want to wear next.

Definition and Importance of Fashion Forecasting :

Fashion Forecasting is the process of predicting upcoming trends in the fashion industry,

including colors, fabrics, textures, materials, prints, accessories, footwear, street style, and other

styles that will be presented on the runway and in stores for upcoming seasons.
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Steps in Fashion Forecasting :
Fashion forecasting follows a structured process to predict future trends accurately. The
steps involved are :
1. Research and Data Collection - The first step is gathering information about current trends,
consumer preferences, and ‘market behaviour. Sources of research include: Fashion shows and
designer collections , Street fashion and social media trends , Market reports and sales data & Cultural

and economic influences.

2. Identifying Key Influences - Fashion trends are influenced by multiple factors, such as :
. Social and Cultural Changes : Events, movements, and lifestyles shape fashion choices.
. Technology : Innovations in fabrics, digital fashion, and Al impact future trends.

. Art and History : Past fashion styles often come back in new forms.

3. Analyzing Past Trends - Looking at previous fashion cycles helps predict future styles. For
example, vintage styles often return after a few decades with modern updates.

4. Observing Consumer Behavior- Understanding what people are wearing and buying helps
predict what will sell in the future.

Fashion forecasters study : Consumer preferences through surveys and online shopping
data , Influencer and celebrity fashion choices & Social media engagement on fashion-related posts.
5. Developing Trend Forecasts - Based on the collected data, fashion experts create reports
predicting upcoming trends in : Colors, Fabrics and textures, Silhouettes and garment styles,
Accessories and footwear
6. Testing and Validation - Before launching new designs, brands often test trends through
limited product releases, celebrity endorsements, or influencer marketing to see how consumers
react.

7. Implementation and Production - After a trend is confirmed, companies use the forecast to
create clothing lines, manufacture products, and market them to consumers.
Short-Term vs. Long-Term Forecasting :

Fashion forecasting is divided into short-term forecasting and long-term forecasting, each
serving different purposes in the industry.

1. Short-Term Fashion Forecasting (Micro Trends)

Time : Frame : 1 to 2 years

Focus : Immediate and seasonal fashion trends

Scope : Involves specific details like colors, fabrics, and styles.

Application : Guides immediate design and merchandising decisions for upcoming seasons.
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Purpose : Helps designers and brands prepare for the next fashion season.
Influences : Fashion shows, celebrity styles, social media trends, street fashion.
Example : Predicting pastel colors and floral prints for the next summer season.

Predicting the popularity of a specific color or fabric for the next summer season.
2. Long-Term Fashion Forecasting (Macro Trends)

Time Frame : 5 years or more.

Scope : Concentrates on broader societal shifts, technological advancements and cultural
movements.

Application : Informs strategic planning, brand positioning, and long-term product
development.

Focus : Broader social, cultural, and technological influences on fashion.

Purpose : Guides brands in long-term product development and sustainability strategies.

Influences : Global economic shifts, cultural movements, technology, climate change.

. Example : The rise of sustainable fashion and eco-friendly materials over the next decade

Anticipating the impact of sustainability on fashion over the next decade.

Both types of forecasting are essential for brands to stay relevant and plan their fashion
collections effectively.

Agencies of Fashion Forecasting :

Fashion forecasting agencies specialize in analyzing and predicting upcoming trends in fashion,
colors, fabrics, and consumer preferences. These agencies provide valuable insights to designers,
brands, and retailers to help them stay ahead in the competitive fashion industry.

Top Fashion Forecasting Agencies :

1. WGSN (Worth Global Style Network) It is One of the most influential trend forecasting
agencies in the world. Which Provides insights into fashion, beauty, interiors, and lifestyle trends.
Uses data-driven research, runway analysis, and consumer behaviour studies.

2. Fashion Snoops It is a global trend forecasting agency offering reports on fashion, home and
wellness trends. Mainly Focuses on cultural movements and emerging fashion influences. Also Provides
in-depth consumer behaviour analysis.

3. Trend Union It is Founded by trend expert Li Edelkoort. Which is Specializes in long-term
trend forecasting with a focus on sustainability and innovation. Works with luxury brands and high-
end designers.

4. Pantone Color Institute It’s renowned for color forecasting and the & “Color of the Year”

selection. Provides color trend reports for fashion, interiors, and product design. Influences global
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color trends across multiple industries.

5. Trendstop Trendstop Offers fashion, color, and material trend forecasts. Focuses on
commercial insights for brands and retailers. Provides digital reports, Al-based predictions, and runway
analysis.

6. Peclers Paris - A leading fashion consulting and trend forecasting agency based in France.
Analyzes emerging fashion, beauty, and lifestyle trends. Works with major international fashion brands.
These agencies help brands create trend-driven collections, making fashion forecasting an essential
tool for industry success. These agencies employ experts who analyze various data points, including
runway shows, street fashion, cultural events, and consumer behaviour, to predict future trends.
Color Forecasting in Fashion :

Color forecasting is the process of predicting the colors that will be popular in upcoming
fashion seasons. It helps designers, manufacturers, and retailers choose the right color palettes for
clothing, accessories, and home décor. Color Forecasting is a specialized area within fashion
forecasting that focuses on predicting the colors that will be popular in upcoming seasons.

Why is Color Forecasting Important?

Influences Consumer Choices : Colors have a strong emotional impact on buyers. Guides
Designers & Brands : Ensures collections match market trends. Affects Sales &amp; Marketing:
Helps create appealing products that attract customers. Enhances Brand Identity : Consistent color
use strengthens brand recognition.

Steps in Color Forecasting :
1. Research & Trend Analysis Studying past color trends and their success in fashion field.

Analyzing global fashion shows, street style, and social media.

2. Identifying Influencing Factors :

Social and cultural movements (e.g., sustainability trends promoting earthy tones).

Economic conditions (e.g., bright colors during economic booms, neutral tones in recessions).

Technological advancements (e.g., digital fashion inspiring neon and metallic shades).

3. Developing Color Palettes - Forecasting agencies create seasonal color palettes for
designers. Colors are categorized into primary, accent, and neutral shades.
4. Testing & Market Feedback Brands test color popularity through limited product launches.

Consumer response helps finalize color trends.

Key Agencies in Color Forecasting :
° Pantone Color Institute Announces the Color of the Year and provides global color trend

reports.
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2. WGSN & Color — Collaborate to predict color trends 2+ years in advance.

3. Trend Union — Focuses on long-term color trends with cultural influences.

Examples of Color Forecasting in Fashion :

. Pantone’s Color of the Year 2023 : Viva Magenta — Symbolizing boldness and optimism.
. Neutral & Earthy Tones : Growing in popularity due to the rise of sustainable fashion.

. Metallic & Futuristic Colors : Influenced by digital and Al-driven designs.

Conclusion :-

Color forecasting is a crucial tool in the fashion industry. It ensures that fashion brands create
collections that resonate with consumers, align with cultural influences, and stay ahead in the
competitive market.

In conclusion, fashion forecasting is an essential practice that enables industry stakeholders
to anticipate and respond to evolving consumer preferences and market trends. By understanding and
applying forecasting insights, businesses can make informed decisions that drive success in the dynamic

world .
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3ERIET BT ATHAT Bl & | S A1 &, I8 &g g A1 fIgeiyor & 5 a9 9 =t <&l
ARBHRT AT — ST I ITHI0T JATsilfaesT e (NRLM), Afeell wad Feridr 998 (SHGs),
TETTH goT AT gcdie — fbd 88 b 39 diSelall Bl AR g9 § qe[d 8l el ¢ |

T AT A Dadl Allrsll bl 3 ardfdehdr B FHs H He—dh 81, dfcdh AT
TR R FEhaRol &l faem § Sudrf geia A1 yar o |
arfger @it (Literature Review) :

T Afgensit &1 amfdfe Rerfa w fafie= ol vd Rurel =1 g8 gerier € f& vra # Aftensi
@1 AT Srefael # I Heayul BId gY M1 TR 3G IEd! © | AMINTh—HIgidh TRURTY,
T amenRa wewra, e vd AAmEEi &1 HH Afgarel a1 affe wrfiarT § awed gl € |

RMERT AT A&7 SR (NSSO) iR g URAR WRed |deqvl (NFHS) &1 Rurel |
g W BT & b WA AfZeTail o1 414 WriieR] &) Y §, fIeive: S vfad &3 # Sl $ri
ar e BIAT &, UG ST TUMT AudTRe feferawen H Tl sl |

Boserup (1970) §RT fby 1Y eregad # I8 9aran a1 & fawra @ gfhar # Afgerai &t
AT DI AoRaiars fhar T 2, fRiyax amier el # | 391 e, Planning Commission (2007)
®I RIS d wa1 11 fob grior Afgetiel & WRIGHR g SR SN e, 391 3nfie Rerfa
QIR BT T ATH 8 AT © |

IR UG & HeH H, {8 & el (G 6 armordl, =€, |evs anfe el R
Do) | Urm 77 b AfeeT W Herar WEi (SHGs) &1 wRiERT F Af2erei & o # d gig
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®I B, W AMISTD Wipid gd fFofare e sra o Aifdd 2 |

S. Tripathi (2015) §RT fY U U& Sz # AR el &) wigemsit & exafdey S
H ANTE™ &1 fageiyvr fohar a1, STef I U T foh ARt &1 s Sielie ST # s ©,
QP 9 3 & 9o H STd UIRsfe ure 81 $H) uTl |

A2 9 919 @l Yfte ol © b arior Afgeraii &1 amfdie Reafr & d8dr a9 & foy
DI 3T & AN SYAT IR YA Al &, dfed AAISISG oa-r, e, Fuikl ) fierR, vd
Hf—amei= +ft 3T+ & smavas B |
sgeare ufdfe (Research Methodology) :

9 WY BT Ieed ASYR fSTel & JHior eFl d Afgersil o e Refd &1 awji s
faeeiyor &A1 B | 39 oIy srgda™ Ui &7 59 aR = fhar = & 6 a8 a9ar &1
GTYh, T 3R JelcHD GRChI H HAAST S Fob |
1. sqgeraTe T Ty (Nature of Research) :

T NI JUATHS (Descriptive) Td [IZeNUTH® (Analytical) UHiT &1 & | SHH WA
g e aFl UeR @ 3ifds! BT STANT fdhar |
2. TETTT o (Area of Study) :

IR YW & AR el & 3 /4 Fafd wifal & ega+ &3 & w9 H A1 S, et
TTHIOT AR Y, HER SR, HoIgRl AT W WAl el ¥ el 89 o |
3. STHeT Iggd (Sampling Method) :

Ffden S T A (Purposive Sampling) T FINT fhaT S | A= srg—add, Sifa
Ud BRI—&TF Y T 50 ATHIT ARRARIT Bl 9 & =Y H T |
4, 31 Suygur o AT (Data Collection Methods) :

. uTafded Ser :

— el HeflchR (Structured Interviews)

- geraell (Questionnaires)

— HiRge gfcrer /St 3gwa (Oral Narratives)

. fBdtars 3er :
— ST RUICH, ERGRT AIsHel o RS, yd ey 95, SHG Rure, NFHS @ NSSO
3PS |
5. 3cr farsduor (Data Analysis) :

A2 3ifdsl &1 faveyvr WiRk&d I (quantitative) Td UM (qualitative) ST TGl A
fhaT TG | SIS aR AT, W% 3R AR BT ITANT fHIT ST | SPSS/Excel I <ed
B BRI ol 7 |
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6. AT (Limitations) :
. 3T Udh Aifad AMfers &3 (AifgR) a@ <fifta g
. SaRerarsit @1 e a1 JHIfoie a1d @ SR IRl | gul URERIAT | 8 u @t Jwra

g
e forpd (Findings) :
1. snf¥e geanfmar ifda 3

SR & mIoT &3] 9 Sffdrerer AfZely FIuaTRe &F H BRI &, o By Aoy,
GEUTS, XS] DT 3Mfe | Iy, S8 #4 BT Sfad uiRksffe T8l fer urar |
2. Bra1fore e forear & -

Surveyed ARSI H HERT BT &R AUETHT HH UTg g, A I [Ty WRISHIR AT 3=
3 & fawed HfAd & 9 2|
3. forofer & o arrofiardt @

BN ATy il | Afgerall @ wriiery Wi ¢ | sifdeier aRarl § o & fa<ia Ao
ofd E |
4.  TI-GErIar FHE (SHGs) o TPrRereAD ofrar :

Bl AN W—Herdl Aqel 9 gl i, g8l 3 ATHHRAT, Fad R Bl FgRT R
acAfITar H gl ol g |
5 Geor draarsit o araerer S :

JfTHTR AT BT TRBRI AT (S T ATSTAT, Ioodall IS, ST IS Bl
QI SR T8l ofl, f9q 9 ™ 81 $aT Ul |
6. GiEPlad 3T uRalles saa sTaw :

URURE HHISTh TR AR IS A & DR ARelg s wY 3 MM iy
¥ efiel <TEl &1 Tl |
7.  doge i SR srgaATear :

ToUl B gl | ARISN Bl FA B b {70 B Aol &1 Sl &, W1 3 fawHan
T ST 2 |
8.  Tadrorone i gfg ot Herraer :

§o &dl | A 7 Bl AR (G s, g1, fxe gam) g%y 8 o™
3 GarR & FHrEe fawgell € |
ST -

g WY AR [Tt & grfior &3l | Afgarsii &1 e Reafd o1 9y eag" & &
T & | UTHIT AT BN, UMUTel, HER SR, Ud F[TSd &3l | Afhyg vrflar) FHrd &,
fohg AT B!, R1erm &1 &I, FHEFl do HIfd uga ud o7 ufshar 9 qieepror & dRol
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SBT3 ARREEHRoT arferd BT € |

S NI BT I AR @ AT AT B GgaT BT, AP R § 3! IRieRT
BT ATl BRAT, 3R WRGRT IS8l oI W Fergal 99 (SHG), J&T AT Ud 3fTsiifaeT
e & 99Ta @ FASHT 2 | Y & forg auieie &R faverec e ugfadl w1 WAINT 9Rd g9
qrIfieh Ud fgdiad 3ffds] &l SUART fhar S |

FASIgR &1 AMfSTe—aidie qoqf@ & Had ¥ I8 e dAfgers &1 e gomRefd o
IR BT 3R I8 G <7 fbd R Ia! AFfIaR] Bl 9gIdhy I 3ffed Wkl g
ST IETIT ST FHaT & | T NI AT exadery, Ao (AT iR AT STTedhdl & fog
ANTGR W& &l |
forspe (Conclusion) :

9 T | g W 53N % iR Rrer & miior et # wfdend fafv= anfdfes wifcrfafdr
H Afhd $U A Foli [ &, O & BN, uUTe, HER SN 3R 1% B | 8Tefifh, 37 Alerail
& 3MMYe IR DI ATATRS ®U H ARG el A, 3R IAHBT 579 URIRS ®U =R 3R
HYer | WAT & B |

Afgarsll @1 anfeies ReIfa &I g9IfaT B aTel Tg HRP & — UfeTD UsSIue, AHITD
Sfeat, fofir smenRa W, ik Hiffa anfefe vl # wFiieRY | SRERT Ao, SN W 8l
HIE (SHG), Yam=r=T JaT ArS1 3R IS YRAoT 3frsiifaet e (NRLM), JTHor Afgetie &
aMfefer FeIhepRUT & ol HEcayUl Tt R V&l 8, fobg S IS 1 YHTd Saaeh 81 81 ardl
g |

g WY I§ Webd HRal © b ATl & AT ARHDHROT & oY e AMMSTeh AR
3l aeeATdl B ATITIDHAT & | 3HD (1Y RIel, WRIGHIR FTHRI H g, 3R ARDBR RT A3l
& folq o7 Aol 3R FHTEH! B IuTerdT GiHRad SR 3fdd Aeayel B8R | $9 37egd
& sy AIf AR ik Aot HeAl & foly Udh ANTeeied & w0 H &1 &) Add o dlid
T Afgesil & RIfT § GuR fHA1 S Fob R IThT FURHBRU AR 8 d |
1. aAfEersit o snf¥e Homkre : FSqR & URIT Sl | Afgey $iY, ugqure™, HER I,

3R 1% BT § Alhd ®Y F 9N o &1 8, olfhe] gicb B DI PR yg=ar el bl

ST | AfZATY qiRaTRes 3 # Heedqol AR <ol o, T 1 anfefes Aol # 3! e

AfAT 2 |
2. wrenfore i Treplde sgdry : AfRkArsi & onffe Fufthaxr § WS iR URaR & 3R

A B3 R & | IRURSD AFRTD, [T SATETRT Hadrd, 3R e & Al 3 fexwEll &

T PR & | 3D HRUT ARATY U QX &THdAT | HH o1 bR UTll, AR I A1iah

Rerfar Rer &1 &<l |
3. TP AT T YT : TRBNI ATSTIRI BT AR & Siae IR FHRIHAS 91T Te
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@ qaG[E, 91 AISTIRT BT TR o T4 ATl T 8] ugd UTdT | ¥y qeradl qqa!
3R 37 ATSTTIRIN & SIRY AfZeATAT Dl il 3l o™ T 2, <ifdhT S9! U5l AR J4Td
A | 2|

anffe forofelt 3F amrofierel : sreaas | I8 1 Ul el b Al sreaR uiRaiRe il
fAotal § 9T 981 o uTeli | 39 ORI 9 @l dien @ forg, Afereli ®f &1f¥e v o
BT AADBR <A1 AR I M AMel § ARfaR) AR HRAT AaeD B |
GPHE D T : ARSI B AT FARKDHRIT & oIy R, WRISR AR ¥ fa<ia
AT DI ATIIDHAT 8 | SHD AeTTdl, ASeT—Sgd o131 b1 IR 3R Afgerail &
FEUTAIAT BT gerdl <1 9l U HRIR IR BT |

fifer e uT FATT I MATTBAT : T HST3M D ARARDDRYT 8 AP T geierd
@I IaeIHAl & | Afgensii & forg fawy fRrem, gf¥teror, ik ISFR Heeh ISRl & Ar]
PR ID] 3 Rl # arR<Ifdes gaard ST S Gl © | 3AD IR, BRI
A3 BT 3R 37edh URSRIAT 3R Ugd & AT AN HRAT SN T |
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e forartor 3 Rram o) s1f3ra :
T AT 3TeIoTd

AT ITeT
e B, et B fAvrT, A8s 9™ YRd) Jrieig favafdemera, JamReT |

Tersr -

TE Y U g AT # fR1e & IR UR UHIT STefdl 7, 98 39 d2d WR Wik odl § {6
RTg feraior & et 1 AT 9gd "edyul € | U8 ddrdl & fd wHebrelld fazq o1 ear fa=i sik
AR BT gFRT @1 3R Rl 7 3R $9@ YRUTRERY ANl & AAfde I AR JToeeT &I
g @ B 3T & | T8 U AT TRh SR oIfch & S g foAior # wgayul et 9l 7 iR
Ig W AT & b IS |1 e (U=l et & Wk ¥ SR A5l S U = | e & uRvey § Jei,
9 3R W TGRS Anfesi= & sasyadr & difd 39 &35 &l e fda™ & forg
NI TARG UG DI ST D |
T TG - e, I, FAS, A
giTer -

re—fmfor | fR¥rm &1 |aifte we<a B, Sl Rier—agaven g1, it e @ Sfo—fa
BrfT, 1T R1eror ugfa EFft 991 81 dTefd 911, STAT dTeld ST I &1 STHTST S99, ST 1o
9T AT B IS BT Wy IR B8R R®ifd ST B qTdd B Bl B FARRATID, SR,
STaeR, ITIH, TN, IfEaHI, STo1, WS JATBRI, oIGH g9 | A ST 919 o7 8 S
g | et fp=i Y ’rg | Ueb HEequl & © | /g Yol faerd § v g e 819 & A,
T e 3R g8s Ml WRI WR Arddlford Sadhdl R A& d Ag@yel AT e & | e
& Reafey I TRl R AR I Yo &1 {997 &7 941 g3 2 | Adiorad, 941 WRI UR R7er &
el Jurast &1 Afzdmel g @1 Afd, AR, Ainpiae iR e ReRdr iR I AhRIHS
I9Td ST & | 39 [dg UR, I8 FHSMT He@yul & b R 3R s9e GuRl R I, TIfe I8 I
famra # Aefe §9 ¥ ANTeM © 9@, dR-49R 3R FaRerd ®©U A ISHIaHI0 | gear Afd
fATelToTcHe gREHIVT BT AR g1 ATBY, Sl BAR 2ferd fdbrd & U Wel 3R a8t
FHIET U R H (2 SIfeadiai &1 |11 &Rl & | YR Aiasy #, 39 &+ (f¥ren) & forg,

o

fae, faer s |
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WRBR B g WRI DI ST Y F TDIHIVT B4 AMSY | i g I o¥ies A fobarr Sfram &,
faeafaeredl & Qeftre HHaRl F9 B ATED BRATS BT DI DIy AaeIhdl 6] s, Hifd
e, A SR Feaar Arfiie fGermeral | d8ar giraral Srem 8N, BIg 3R JfHT uelra=
T8I BT, i 2 AR g9l w9 | BT S IR URIe HEAR DI FATG T HH {haT
SITQIT 3R I8 & Ut (i H Arefe U F ARG <1, Rier &3 d G SR’ B (a1 Sl
BT | SURID Db & dao[a, §9 NEYS BT G &1 g (777 § Refr & Ie™= W 2 |
IART & gfte A, Rem o a1 oifed vl ToaaR’ AR Tgax’ ¥ a1 & | degdR,
TIHIR' BT 3 © ARG BHRAT, STl |

TER TRl H, ST 31 © T AATST Afh Bl ATHISTS ATRIEAIAT BT AT B & o STeral
21 S AR, TYDHY' BT 37 8 FAqged BRI AT [dbr BT |

MR WX, FR1eT &1 IUIRT (IR WU D, MMcAD S AAYRD 3R AT D
STES &l | Ha & fdbr & oy fbar Sirdr 81 I8 #ivg &deR ¥ Uihar @ Aegd § b
e giteaior W1 fIHRd #ar 2 |
feRrd g € S S9 99 & foy IaRes qog € RH I 8d £

RIEAT DI AT BT MATIHATSAT BT YRT BRA D oIy IHD! IFATARN AR BT & ATAR
BRI TRIDT R TH-AID & ATIH W ARG 92 & |01 [JH6T & T H @1 1T & 3R i
DI JUAT eI WIF o 3R FAS Bl ghg H T4 ®Y F MR o & oy IRT fowar e |
JET FHSMS ST dTell U 31T JJALRON I 4107 © | JBT e 9701 BT Iy fabrs & w9 #
forar ST =nfRu | foredie iR wrpifaes 39 910 R OIR <4 € & e fasRia aw1eT 98 € ST 31+
affereprer FETRRAT & oIy SHa=aras &1 A UaH &) H dhel J81 § AR U A H TRIE!
I, U FERl DI A, AT 3R BUS Y B UR 3 &= (AT SI1ar & | I8 T
MBI U | CIeRI iR RA g1 fasr @ gRYT & |8qd © oI f[Aard & o
TEIMAT UfhAT & ®U H 3@l & 5 IR AT 3R GHISTdh Favel 6l d8dr AT A Sid=
DI AR RO I e & | 9 [P 1 gasH & forg 9 gFmel gcsl @ ugar a4 o |

Y UCH 8 SIfdel, ATHAR 3R T@a=idl | I a1 gichal 3R AN gRT AW ST aTed
AT AT BT IAHE B © | I AR, SiIfddhT &I G TS SRaxdl Pl qRT B DI
gHAT A B, IIMAAHN & Hee oI AR MH—THE DI HIa=T H 8, GARI §RT UAT STevdl &
oY SUSRYT & wY H AT T8l by S 4 & 3R Wa=dl &l Fag a1 9 gi[h I g— Ui,
TSI, 31 N, G, A1 3R Ay wu A sogdl favardl & ufd <rdn, & Wi b
qarafa 21 wig 1 f[aer dsa i g9 Ragial & ufafdfed T8 exar 2, S9 v ufose 9aara
BT AT B |

39 IYYS BT Bibd e AT a7 I fAerd # e & I @ <|@Ar 81 I8
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fremeiig figell & waa wgrg g 2 & e I e & forg smawas S=erf Jem™ ol 7 |
3THICATE! 3R ACT $9 T BT AHT B Y Ped & (b U [Aeiya a1 Riferd Ireiifa ag sl
2 ForH g SeIfth Bl § 3R Ud Jfth A & [d6Td &1 9gM & oy U1 wa! Rerfa
H BIaT T | 396 AT B @ oy, ororll @R srprandt 7 I oft feweft @ g f wRa # fen
B g THM W Udh JURSR SUBRY & w0 H HE] ST 8 Sl 7 Hdd I8 P AP,
RIS, A, ARBITS 3R 3MA® MHIAT B YRT BT H AEIAT BT dfod A H S,
DlIerd, Yo, IR iR aie- gt & |1 (BT T S ISR a6 3R Te—HTe bR
BT FTdT T | e R Bl TS § STARN 94 9AT IS Ab & oI T9rs &1 Saegahd]
DI R A B forg gRIfed o=l 2| gafert I8 we g A1ty & R & famr g &1 Hifds
ST qen AFRST & SadE & foly eavgss Sers el fid dadl | ulRifera gonfaR, fRrers,
Rifbede, siferahr o= w4l Riel & SUre € | I8 Iarar & b ol I8 I fear ran & b fbdt
g @) e @ ot IS T [FENT & TR B FHuiRa w2

S JeATaT, RIeAT AMITS: qen AHg Haell &I 9erar <ol & R fhal & §9ret § gaRi
& A1 Wi WU A Gdg g9 AT i HRA AT AT WG & oIy grdl WMo & Heed
B T B Ty URIE &l © | J8l, R yormell & HioR W YviTell 59 fa®rd T agrar o)
2| el STeT—3NeT HEHId YA & ARl &I b AIST S & oy U& |1l ol & | I8
3T He—3fRefd Bl gerdl <l & | /1 el & fob i fRremefi s+ fdenrera 4 gear 9 9s 8
2, SP1 Rierepl, 3 el ok |dyol Qfers Sew & Ui o1f¥ie APRISTS gftedhor BIar ¢ |

faermera omTell #, MEBTRS Frd 3R FTS AIS[E © | 371 Aol 3R Fdi H 9T o+ dTel
el AfRhTd el & dreR RN & A1 B R R BB & A YAdH BN & ATeS el
AE—TRIT B de1dT T H TP oid] IRAT a9 HRAT & Sl I fIhrg @ 3R of ST |
P—H4I, O AW H NTAIRS wU I [Jeerd gR1 AT T8l fby S arel |iTe+ hefiall
& A 8F WR e &1 Giaemsil &1 SUANT B+ &I Fdell B © | el 39 Fqal & arer i
JoTa 9§ AT A8 ¥ UTWl $HRd & (97 )8 9 d faemery ariford |l § 9rflan) | o ared
BRI B | UHT BT A, R1er v Ul AT e Rl © e Wiar A= Rienfi & e
Oad 2 IR AT @ Bl IRWRS Hegl & Ifd Yol Wi # 7 a3 & foy U Hed uem
B ¢ | ARP—A—ARD FIER Ued & [AH & foIw v H#9 uq™ &xar & wiife dereg ol
Ferall # A= yeR & Afth A B 8 | 59 wefrell H, Rueedi otu | et Am™ITd, S
3R ARGIIE g9 & ATl | e & | I21, a1 AN & IRUSd 84 & AT &1 JOu—HAlSell
Hag AR 89 o € | I8 T & foh R1eq yomell & wregd & Rreniar &1 MaiRa Qeftres
UTSUHH W WX 98 HY T STl & AR AHINSTD HFaeR & [dbrg &l 9 grearizd fbar S
2 Sl 9D B W S fog Iuart g |
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Rrer ARRAT DI ITH ITAIHS TAARI BT Fiol B3 AR AR ST B B & AlSal
DI 3R ThATD H IR T H FeH TR SAGHAT DI &P B A1 ggmar <ol 2, o
S @RhIT AMEISTD FATHl BT qerdl gedl o | e arl o ga & forg ik 59 94reT #
IEd € 99 forg Suarft g faardt @ ar ui¥iféa oxclt 2| S99 g1, S SUIedH 21 A1y
3R 37U FFTHE &HTIRI BT Il BT MY AR ATH—FIEDHR U e & forg fafdre wrat
DI B B oI FHBT SUINT HRAT =AMLY |

fRrem el § 9 AT &1 A1 b Bl § Sl 3 ARG d91d ©, oY SAMGN],
ST 3reeT wiqfcd AT IR BIl € | SN fh UBel 81 Sooiwd fhar ST e &, R1el &fth &l 4Tl
# SER a9 & forg aRiferd a=ell 2| S8 98 W & fo e Aifds afRreror <<t 81 Sw
77 e fEfer a1 faen 97w | Rrn & vHifde Reafa & g § | aRda e a9 § ara
Hepe et & fITuTr § ARBR DI 3Tadl, FRIEm &1 ISTHATHR], gaeid ISl drere, e
Hifodl & R aRad &k ¥R W dfad & | A qRA =6l Yomell B g9q1fdd R aret
ez Hae &1 Wl AN IR T & |

TRl H 9 T I8 2 (b WRBR DI e & g9l faxqamer & iy yraer &R+ &
o e Hafeud BT =12y | R W, Riem e el AMer gFr =nf?y SR ey, 9 3iR
IR ARBRI D1 SR 891 A1RY | |1 81, 151 &3 &l W) fa<quyor 3 91T o7 & fofg a=ran
ST AT | I8 T4 Il 8RTT Sld WRGR AUy & AHel | Jolell & Ui MU= THRar iR
EINEEGINESCIIIN

AFAT & d1<, R o UDHIpd IER Yga g9 & oIy He@yul vferd Jur fhy |
mufafres s, S dada SR RIfdel Wad a9 W dfad o1, & YRd & sfag gd
AR fd R R TG UST R+ dTel UTGHshA 9 98l QT T | TH—H1T 3 Bl /AT BT
Je Y WITS fAfderdT T R DR §Y Uebdll bl geTal oAl T | ISR Bl AU AT ST arey
3R 39 WA ¥ e 9gd Agayol qfet 1 dadl 2, Rietd iR eafores |vem 990+ 9 &
BTA H THdT 3R I RGBT HIEGT UT R Adhd &, AARS AR Tdbidhd el I yomel!
DI TR ST FHdT & Sfal (A~ AUl 3R TOYHA & BE (dh—gax dl WIHR HRAT 3R
T BT AIEd & | Rl &l et Afsdd @ WU | AT ST © Sl B3 6 3709 < HI FHHA
H AR T AN @ |1t TRAT IR et & A1 agR R & fog gdIfad e wad g |
foreape :-

R | Rrem &1 dcd R o= <A1 981§ g o 8 g (o g8 ol Al @
ARATSH 3R MBI BT SMMHR AT B, < BT M ISIT & | 7 INIUF BT BIhd I 4707 H
3T & INTeM WR B IR IMedhdiel = S9 fafde a¥iel &) gga & 8, o< R wrse fmior
H YRS < 2 | I8 AEUF 39 910 R W SR <1 ® {6 U A # f¥rm o Inte™ aRd
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H W19 foxT U107, AR & ISR, TRR ISTHITd ARl IR R & RO WIfAd 8T
2 | e &1 I e R ShRIGTS 9419 STei @ oy 8 RIw1iRel a1 18 8 81k 7R Id!
Sfad a¥ie I uTerd fhar ST, o YR e omell § T Hdhe BT FHTEH &1 ST |

goof arg gt -

1. @ Us AR | 3R | (2000) | Rreror o Rerfay ki gaem & forg fAifzared, Afére sreae= &
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An important period in Indian history, the reign of Emperor Ashoka Maurya (c. 268-232 BCE)
was characterized by significant political, social, and religious changes. Ashoka converted to Buddhism
after the bloody Kalinga War, which had a substantial impact on his policies and, in turn, the aesthetics
and architectural design of his enormous empire. In addition to being beautiful works of art, Ashokan
architecture and art are potent visual representations of the emperor’s dedication to Dhamma, or the
values of compassion, righteousness, and non-violence, and his desire to spread these ideals throughout
his realm and beyond. Even though Indian art and architecture had distinctive features before Ashoka,
they were mostly made of ephemeral materials like brick and wood, leaving little physical evidence
for contemporary researchers. The widespread use of stone, which guaranteed the durability of imperial
declarations and religious constructions, underwent a dramatic change throughout the Mauryan period,
and especially during Ashoka’s rule. This change demonstrates Ashoka’s wish to produce timeless
representations of his reign and religion and reflect the empire’s economic and technological
achievements.

The artistic and architectural endeavors under Ashoka can be broadly categorized into several
key forms: the monolithic pillars bearing his edicts, the stupas enshrining Buddhist relics, the rock-
cut caves serving as abodes for monks, and the monumental sculptural works adorning these structures.
Each of these forms played a crucial role in disseminating Ashoka’s message and shaping the visual
culture of the time.

The Majestic Pillars of Ashoka: Voices in Stone :

Perhaps the most iconic and distinctive contribution of Ashokan art and architecture is the
series of monolithic sandstone pillars erected throughout the empire. These towering shafts, typically
ranging between 40 to 50 feet in height, were meticulously crafted from single blocks of buff-colored

sandstone quarried primarily from Chunar, near Varanasi. Their transport and erection across vast
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distances speak volumes about the organizational capacity and engineering prowess of the Mauryan
administration. Each pillar comprises three main components: a circular or lotus-shaped base, a
tapering cylindrical shaft, and an intricately carved capital. The shafts are remarkable for their smooth,
highly polished surfaces, a characteristic Mauryan finish that lends them a distinctive luster and
grandeur. The absence of mortar in their construction, with the capital held in place by its own weight
and a dowel, further attests to the sophisticated engineering involved.

The capitals of the Ashokan pillars are masterpieces of Mauryan sculpture, typically featuring
animal figures such as lions, elephants, bulls, and horses, often seated on an abacus adorned with
floral or geometric motifs. The most celebrated of these is the Lion Capital of Sarnath, which has
been adopted as the national emblem of India. This capital depicts four majestic lions standing back-
to-back, symbolizing power, courage, pride, and confidence. Below the lions is a drum adorned with
four chakras (wheels) and the same four animals in profile, separated by smaller inverted lotus motifs.
The chakra, often interpreted as the Wheel of Dhamma, represents the Buddha’s teachings and Ashoka’s
commitment to spreading them.

The primary purpose of these pillars was to disseminate Ashoka’s edicts — his pronouncements
on matters of law, administration, morality, and religious policy. Inscribed in Prakrit language using
the Brahmi script, these edicts served as a direct communication channel between the emperor and
his subjects. They articulate Ashoka’s remorse over the Kalinga War, his commitment to non-violence
and compassion, his principles of righteous conduct, and his efforts to promote the welfare of all
beings. The strategic placement of these pillars along important trade routes and in significant urban
centers ensured that Ashoka’s messages reached a wide audience.

Beyond their didactic function, the pillars also served as potent symbols of imperial authority
and the emperor’s adherence to Buddhist principles. Their imposing scale and exquisite craftsmanship
projected an image of power and stability, while the Buddhist symbolism embedded in their capitals
subtly reinforced Ashoka’s religious leanings and his vision of a righteous empire. The pillars, therefore,
stand as remarkable examples of how art and architecture were consciously employed to serve political
and religious agendas.

The Sacred Stupas: Relics and Remembrance :

Another significant architectural contribution of Ashoka’s reign is the proliferation of stupas
—dome-shaped structures originally built to enshrine relics of the Buddha or other important Buddhist
figures. While stupas existed before Ashoka, his patronage led to a dramatic increase in their number
and scale, transforming them into prominent features of the religious landscape. Legend attributes

the construction of 84,000 stupas to Ashoka, though the accuracy of this figure is debated.
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Nevertheless, archaeological evidence suggests a widespread building activity during his rule. The
core concept of the stupa is rooted in the funerary mounds of ancient India. Ashoka adapted this form
to create monuments that symbolized the Buddha’s parinirvana (final liberation) and served as focal
points for Buddhist devotion. The basic design of an early Ashokan stupa typically consisted of a
hemispherical dome (anda) resting on a circular or square base (medhi). The andha was surmounted
by a harmika, a square railing enclosing a mast (yashti) that supported a series of chatras (ceremonial
umbrellas), symbolizing royalty and high status. The entire structure was often enclosed by a
circumambulatory path (pradakshinapatha) and one or more gateways (toranas).

The most famous surviving stupa that received significant enhancements during Ashoka’s time
is the Great Stupa at Sanchi. While the original brick stupa is believed to have been commissioned by
Ashoka to house relics of the Buddha, the massive stone casing and elaborate toranas were added in
later periods. However, the foundational structure and the initial impetus for its construction are
attributed to Ashoka. The Sanchi Stupa exemplifies the evolution of stupa architecture over centuries,
with Ashoka’s contribution laying the groundwork for its subsequent grandeur. Other notable stupas
associated with Ashoka include the Dhamek Stupa at Sarnath, believed to mark the spot where the
Buddha delivered his first sermon, and the stupas at Bharhut and Bodh Gaya. These structures, though
often modified or expanded in later periods, bear the hallmarks of early stupa architecture and
underscore Ashoka’s commitment to establishing tangible reminders of the Buddha’s presence and
teachings across his empire. The stupas served not only as reliquaries but also as centers for monastic
communities and pilgrimage, fostering the growth and spread of Buddhism.

The Austere Beauty of Rock-Cut Caves: Abodes of Ascetics :

In his efforts to support the burgeoning Buddhist monastic order, Ashoka also initiated the
practice of carving rock-cut caves into cliffs and hillsides. These caves provided simple yet durable
shelters for monks, offering them a conducive environment for meditation and study. The earliest
examples of rock-cut architecture in India are attributed to the Ashokan period, primarily in the Barabar
and Nagarjuni hills of Bihar.

The Barabar caves, notably the Sudama and Lomash Rishi caves, are characterized by their
simple rectangular or circular plan, rock-cut benches for the monks to rest, and highly polished
interiors that mirror the finish of the Ashokan pillars. The Lomash Rishi cave is particularly significant
for its intricately carved facade, which replicates the form of contemporary wooden architecture,
featuring chaitya arches and lattice work. This suggests that early rock-cut architecture drew inspiration
from existing building traditions in perishable materials. The Nagarjuni caves, located nearby, were

dedicated to the Ajivika sect, another ascetic group that Ashoka also patronized, reflecting his broader
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policy of religious tolerance. These caves, such as the Gopi and Vapiya caves, share similar architectural
features with the Barabar caves, highlighting the prevailing architectural style for monastic dwellings
during this period.

The rock-cut caves represent a departure from earlier building practices and demonstrate a
new approach to creating permanent and functional spaces for religious communities. Their austere
simplicity reflects the ascetic ideals of early Buddhism and the emperor’s support for spiritual pursuits.
These caves not only provided shelter but also fostered a sense of community and facilitated the
preservation and transmission of Buddhist teachings.

Monumental Sculpture: Animating the Sacred Landscape :

While the pillars and stupas themselves represent significant sculptural achievements, the
Ashokan era also witnessed the creation of numerous standalone sculptures and relief carvings that
adorned these architectural structures. The animal capitals of the pillars are prime examples of the
high level of craftsmanship and naturalistic rendering achieved by Mauryan sculptors. The powerful
and serene depictions of lions, elephants, bulls, and horses convey a sense of majesty and authority,
aligning with the imperial symbolism of the pillars. The abaci beneath the animal figures are often
adorned with intricate carvings of floral motifs, geometric patterns, and animal processions,
showcasing the artistic sensibilities of the time. The depiction of the chakra, both on the pillar capitals
and as standalone motifs, underscores its importance as a symbol of Dhamma and Ashoka’s righteous
rule.

Relief carvings on stupa railings and gateways, though largely belonging to post-Ashokan
periods, often depict scenes from the Buddha’s life, Jataka tales (stories of the Buddha’s previous
lives), and auspicious symbols. While the earliest stupas under Ashoka might have been simpler in
their ornamentation, the foundations laid during his reign paved the way for the elaborate sculptural
programs that characterized later Buddhist monuments. Fragments of monumental Yaksha and Yakshi
figures (male and female nature spirits) have also been attributed to the Mauryan period, suggesting
the continuation of earlier indigenous sculptural traditions alongside the new Buddhist-inspired art.
These figures, often depicted as robust and sensuous, highlight the syncretic nature of early Indian
art, where local beliefs and deities coexisted with the emerging Buddhist iconography.

The Legacy of Ashokan Art and Architecture: A Lasting Influence :

The art and architecture of the Ashokan era left an indelible mark on the subsequent artistic
and cultural development of India and beyond. The adoption of stone as a primary building material
set a precedent for monumental constructions that would continue for centuries. The highly polished

Mauryan finish became a distinctive characteristic of the period and influenced later sculptural styles.
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The pillar edicts established a unique form of public communication, blending imperial authority
with ethical and religious principles. The symbolism embedded in the pillar capitals, particularly the
Lion Capital of Sarnath and the chakra, became potent national symbols, embodying the ideals of
peace, righteousness, and strength. The stupa, popularized and propagated under Ashoka’s patronage,
evolved into a central architectural form in Buddhist traditions across Asia. Its basic design and
symbolic significance were adopted and adapted in various regions, from Sri Lanka to Southeast Asia
and East Asia, playing a crucial role in the dissemination of Buddhist faith and art. The rock-cut caves
initiated a long tradition of carving monastic dwellings and chaitya halls (prayer halls) into natural
rock formations, a practice that flourished in subsequent periods, particularly in western India. The
early examples from Ashoka’s time provided a model for the more elaborate cave complexes that
followed.

The art and architecture of the Ashokan period represent a transformative phase in Indian
history. Under the patronage of Emperor Ashoka, art and architecture were consciously employed as
powerful tools for disseminating religious ideology, asserting imperial authority, and creating enduring
monuments that reflected the values of a righteous and compassionate ruler. The legacy of Ashoka’s
artistic and architectural endeavors continues to resonate today, providing invaluable insights into a
pivotal era that shaped the religious, political, and cultural landscape of India and left an enduring
imprint on the artistic traditions of Asia. The pillars stand as silent yet eloquent reminders of an
emperor who sought to conquer not through force but through the power of Dhamma, leaving behind

a visual legacy that continues to inspire awe and reflection.
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Abstract :

Women empowerment is pivotal for the advancement of gender equality and global
development. This paper delves into the various facets of women’s empowerment, from social and
cultural factors to economic independence and legal rights. It explores historical barriers, the influence
of education, and the importance of political participation. Through a review of existing challenges
and solutions, the paper highlights how empowering women can positively impact societies and
economies. The paper concludes with policy recommendations and the need for a more inclusive
global framework.

Introduction :

Women empowerment refers to the process of granting women the agency, resources, and
opportunities to make choices in their lives and communities. This research paper aims to address
the key drivers of women’s empowerment, the obstacles women face, and the importance of global
initiatives aimed at achieving gender equality. Empowerment transcends just gender equality; it is
also linked to broader societal benefits like improved economic growth, poverty reduction, and social
stability. While the international community has made significant strides in promoting women’s rights,
challenges persist, particularly in developing countries.

. Social and Cultural Factors Impacting Women’s Empowerment :

Patriarchal Systems and Gender Norms : Patriarchy continues to be the dominant cultural
system that restricts women’s autonomy and access to opportunities. In many societies, entrenched
gender norms assign women roles of domesticity and caregiving, which limits their potential in public

life. Despite changing attitudes globally, many communities continue to hold onto these traditional
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gender roles, hindering women’s progress in various sectors.

Gender Stereotypes : Social expectations rooted in outdated gender stereotypes perpetuate
the idea that women are better suited for domestic tasks rather than leadership roles. Such stereotypes
can limit women’s career choices, while also discouraging personal growth and empowerment. These
norms shape the personal and professional opportunities available to women, making it difficult for
them to aspire to higher positions in politics, business, and academia.

Religion and Cultural Constraints : In some cultures, religious interpretations have been
used to justify restrictions on women’s roles in society. However, the evolving interpretations of
religious teachings in many parts of the world have led to progress in women’s rights. There is a
growing movement to reclaim religious teachings that promote gender equality and empower women
to participate fully in society.

. The Role of Education in Women Empowerment :

Education as a Tool for Empowerment : Education is a powerful instrument of empowerment.
It provides women with the knowledge and skills required to make informed decisions, participate in
the workforce, and contribute to their communities. However, a large gap remains in education access
between men and women, especially in low-income countries. According to UNESCO, 130 million
girls globally are out of school, many due to poverty, early marriage, and societal attitudes toward
girls’ education.

Barriers to Accessing Education : Many girls face significant barriers in accessing education.
These include cultural biases favoring boys, economic barriers such as school fees, and safety concerns
when traveling to school. In some regions, gender-based violence is a significant deterrent to girls’
education, further contributing to the disparity in educational attainment between men and women.

Impact of Education on Economic and Social Empowerment : An educated woman is
more likely to enter the workforce, become a business owner, and make informed decisions about
her health and family life. Educated women contribute more to the economy and society, and the
ripple effect of education benefits entire communities. Educating girls leads to improved health
outcomes, economic stability, and increased gender equality.

. Economic Empowerment and Financial Independence :

Economic Disparities and Gender Pay Gap : Economic empowerment is critical for gender
equality. Despite progress, the gender pay gap remains a major challenge globally. Women continue
to earn less than men for equal work and are underrepresented in high-paying industries. Additionally,
women are more likely to be employed in informal sectors where labor laws and protections are less

robust, further limiting their financial independence.
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The Rise of Women Entrepreneurs : In recent years, there has been a growing number of
women entrepreneurs, especially in developing countries. Microfinance and entrepreneurship programs
have played a key role in helping women start their own businesses, creating jobs, and contributing to
the local economy. Despite this, women entrepreneurs still face difficulties such as limited access
to financing, networks, and mentorship.

Financial Literacy and Independence : Financial independence is a key driver of women’s
empowerment. Women who are financially independent have greater control over their decisions,
from healthcare to personal and family planning. Financial literacy programs aimed at women have
helped increase their ability to manage finances, invest, and participate more effectively in economic
activities.

° Legal Rights and Women’s Empowerment :

Property Rights and Economic Participation : In many societies, women face restrictions
when it comes to owning property or inheriting assets. Laws that limit women’s rights to property
perpetuate economic dependence on male family members. Legal reforms that ensure equal property
rights are critical for empowering women and enhancing their economic participation.

Reproductive Rights and Health : Control over reproductive health is a fundamental aspect
of women’s empowerment. Women who can make informed choices about reproduction—whether
to have children or how many to have—are more likely to pursue education and career opportunities.
Reproductive rights also extend to access to family planning services, maternal care, and sexual
health education.

Violence Against Women : Violence against women, including domestic violence, sexual
harassment, and trafficking, is a significant barrier to empowerment. Legal frameworks to combat
gender-based violence have been introduced globally, but implementation remains uneven, especially
in regions where cultural attitudes still tolerate or normalize violence against women.

. Political Empowerment and Leadership :

Representation in Politics : Political empowerment is key to achieving gender equality.
Women’s underrepresentation in political decision-making bodies means that policies often fail to
address their unique needs. Women in leadership positions not only advocate for policies that support
gender equality but also inspire future generations of women to pursue political careers. However,
women continue to face significant barriers in entering politics, such as gender biases and family
responsibilities.

Barriers to Political Participation : The political participation of women is hindered by

factors such as a lack of financial resources, gender stereotypes, and political networks dominated
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by men. These challenges prevent women from taking on leadership roles, despite their abilities and
qualifications. In many regions, women also face social stigma for pursuing careers in politics, as it
is seen as contrary to traditional gender norms.

Policy Interventions for Political Empowerment : Countries such as Rwanda and Sweden
have introduced gender quotas, policies that mandate a certain percentage of political candidates or
officeholders to be women. Such policies have significantly increased the number of women in politics
and public leadership. Promoting women’s political empowerment through quotas, mentorship
programs, and public advocacy can break down systemic barriers.

Conclusion :

Women empowerment is a fundamental right that contributes significantly to the well-being
and growth of societies globally. As this paper has demonstrated, key areas such as education, economic
independence, legal rights, and political participation are central to advancing gender equality. While
significant progress has been made, challenges remain—particularly in developing countries and
regions where gender norms are deeply entrenched.

The global community must continue to push for reforms that promote women’s rights and
eliminate barriers to their full participation in society. By investing in education, legal protections,
economic opportunities, and political representation, we can create a world where women are fully
empowered to live their lives with autonomy and dignity. Achieving gender equality is not just a moral

imperative but an essential component of global development.
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31, AP JTTTTS
HEIS UTATISd (38 [aWRT), dell Ud AMdId Ghr,
foiT fd  afderrery, ie-l, 71 IR (8.11)

P T T s 1T 39 v FRe & IRWRe =l 9 FaiRa gl 8, s
EE B, § 1@ RIS, TR, USRI & T T7 RIS araraRer IR 4 9 9ifda
AJAT AMAS & | U 99 qAT Y9G faq 1 & FeiRer § gl & &1 sifvardar, a3
HIfdT g & gRAfid B Wy, RIS "eRell # FR<R gaara qm Radrq aiiR qqrayuf
TRRIfT & d1= 31U+ s MRS Rl o GRefr a1 Wi & fofu & 1 37ueh il &1 Hafaa
T A I R JTHRIHT B & 3 |

IRA g T & JaTRe MR SR Hehd URYeT BT MR WA=l ff&rer d AT S
HbT T | 20 9 AT & AR T T H AR T T H 4RO AL B o Gfdd sfiarel &
®Y ¥ Jei—Ufael 30 FRITEII FREHIT R I &1 fadmra |

faeel # 1921 3. # R & AT o S5 e VaEiRie et off, e wRa @t
fag 1N o1 ywrfad far | ugell IR S 1 R @ fag 190 & aR H omH wRara g faa,
S ' Az o & 9a9 R WRaR {6l W1 aRE ¥ R4 S9Ha &1 gfafiee 8
PRI | AT, HRA - AHSIAIG & [dhg RIaThd aled Pl Feridl &l 3R AT & 9 3
AEERT 1 & [069g Sl 3RE M1 I 39T A e |

T 1927 3. & 1S d 19 § SN 7 U Ui o St s <=, sArarertian ok uf T
H IR A1 & YA & fdg o7 | $96 A1 & 39d 98 WR R g &l IR ¥ FiEd
fafe 1N @1 faRre foar a7 | 98% = 98d Usel i &1 Per o fd IR faq 1 fT o1 3w
MR 1927 3. BT A& IR ™ & | 3T 99 1Rael IR SR Afffd 7 ardl & eieR &1 8%
DI AT H UH TS T HATSR” IIT| S AT W 1964 5. AP [dq 1 D ARSI HRA & XD
H 8% DI ATATST I BT 718 | 1928 3. B Hefded IR ™ H B 7 uf - =+ Iruas & f[avg
e, WIRAT 7 S8 & Tad=dT WOl B U qHH T 3R a8 Y wer AT fd 1929 3. H WeE
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g D g 3 T S &1 yfafHiiec amrsgdre @ f[dog o | o I8l iR 9 VY g fed &,
ST I 9ard € b IR 1 U T |d—uf [1g il 6 R § | R 9, S b iy
AETRAE & fawg B |

A 1930 . & 37 H BIUH 7 Yol ®Y I Aol g BRAAra] TfAfeRy &1 9i=r ol | SR
q IE °IRIVT & {F a8 AETSIATd] g b1 FHE 1 a1 | 59 91eF 8 s ° [ =q e
5 I8 37U+ 3MUD! BTATETE TAT WHTSHATE & JHTd W G IGDR 4TI TAT WA & AR DI AR
9 |

TS, 1945 3. DI HIF BRIBIRUT MY = 37U YT H AIak J¥g G & (AT Bl
3O HT AT | 1946 § Bl IR WRATA Bl 301 fdq T T W= vy | FeR0 6 B
3R et 1 I9 THY Tb HAR NI &l I[Ci H € bl AT | F 1946 §. H 9 AT ADR
T8% & EFvr # of, 99 S9a IR wiid—gg g wifad Iofa & IR § 989 e o | 1946 §.
H SO 31T ATl ATOT H 8w Sl 7 PET—"8H g Ulcel BRd © b §H JATHRIG I D!
I TSI DI AR ST A AT I, ST Yh—qa & (96 & | o9 SR el 9 T Jg
ZTT 3R ST o@ R 98 TR W AT T &1 IR0T a9 &1 2|7 S04 DI 91d 718l © b g% &l I
HUF AR fag 1 A BT T 70 Twf ¥ FR=ORaT 9 ReRar Us™ 9% @ © |

q8% BT IRAY fda 17T & Igwd iR fdrd H gy ArTare off b g+ fFrederdr sieran
HAQY BT AT BT TUARIT TAT 9RA BT &A1 T[T ¥ §R IQ@T | [Fevedt & A &1 &7 T I8
o o URAd U A WR [aAATgdd oy foram Sy qem fhel T e & yw9rd | s o7 7 fora
ST | 8% a7 MR B HAIfd 43 w9 4§ JET &l 2 fb i, FRESNSRr ot ST A1 o
geT fofar STy, T SiaRITE W &7 WY d1fch JIRITE T SIS HI<iydd GeIsy S 9 |
ATed & fer fifer war usiedt it & wowey -

TSIRAT & ATl Heel YR bl G a1 off | g 9 1962 b, UTBRI Bl BIS IqD
HeT 3 USRI & 11 & 12T 3726 o | TUTel & A1 1950 H I6+ WM Ud e &1 6y 37 | 39
YT BT IO JAETSITE] & 7Y ART ¥ 37aTer T el | |1l &1 AuTel i qol A A
e, 3R Sl & T Ush AR &l GRaWT & oy fSTRIGR 91T 1 | 991 & A1 9Ra I fHarfaal sik
JF—@ifhd 4l AT B FHRIY AT AT o7 91991 & d8d &1 B ol T3 | Slictdl | afe 9o
& ARl &1 AARIT BT &1 AT T8l AT | TAM G181, olfcbT 39 SR H Hhe 78] Ul | APl
gl Wl FASdYEe 81 1| oifdhT UIfhed™ & A1 3R a8 # A9 & 1 FHRIY TR g4 @l |
ATA-UTfbedTer Hodod -

HRA 3R YIfhEIT 1 Bl JISTladh TARIS 7 &M & 11 & fgueliy el i e g97d
ST & | ARA 3R UIhA &1 &I A= ey faRaRR &, S gferor Ut 1&ar § iReR wiaad
i AT WU B | 9 © | AR & dgafdla, dldhds AR THARUSTIT ToIT grfher |

ASNHA AS-T 2025 (70)




I~ B | JATSTET H B 374 T AR IR UMBAT ARl Bl TRg 9T "6 HR faa1e” a1
gl

HRE @ AdRl 7 IR $1 9o ifesT 9 WieR fhar or | ameiidas g iR
ST @ JTYd RATFICRYT o Tl @ d19 T AR AT qraqel 41 fau of | Wa=dr & R
T A 22 JAFCHY, 1947 3. BT YT HAICRI Bl FEIAT | UG 7 & HR W ATHHIT B
far | 9re glh) & AR & FERIS 83 I8 7 26 JaCaR 1947 5., Bl 3D 9Rd H [dod &
A3 R gER o) QU | UfSd A8% 1 WY AGedl Bf FUHAT FRIFd Hrar T @ik AR
HAT =1 27 I[FCIR W S ATAATSAT DI FCSHT AR AT R B ST FA 9 &1 & HR =91l Bl
ST G BRI foldT | IR & AR oA & Ul =) &3 o1 anfedwar qein frefiie |afafor & orfl
A urferea @ e 7|

Rerfey TR 81 78 off 3R 99 o &6 &l YRI—urfhew & 9 fOwgd g€ 7 81 oY |
31V ufdsd 8% - HYId RI¥g D UTH YT ATIDRT Hol &1 (30 fadqw=R 1947), & a8 urfdhea=
DI Bo b T8 U I TSI FATK B 3R AR Bl IFDT Yo T Slel o | YR uRera
H $7CIUS 3R AT F UTfh¥ b1 Uel fordn wif d Uifbe &l o & [dg Ueh el ufda
& I H <@ o | JIN MRT 7 WIS UIHIA HAT & EXdeY df 91 DI o, A A < N A 3A
¥ 9 S RIS 3T &1 M < &1 | w3 v wiRa &y 1y, et aifvas aRom a8 o &
STal 31 faEwR 1 Tl AU i, I Yo FIRIF0T a1 A1 foram 717 iR a8l Hygad jRg & FRIetd
Fgad R 13T 7Y | §9d HoRawy UIfGRIE & AR 9! & IR Ui a4l 3R uf™ =+ el & 84,160
fhH. & &=l &1 Wil g9 TAT| 39 W1 4, R eyl YR &5 H gAls BRd © 3R 59
81 # o/ d By BOR AT AR S b © |

HRA 3R UIfhwd & 4 ART gg fadwR 1971 | gl Ui &7 gerehdl &l ol st
IR ARA—YdT UTHRIT FHT IR W & AR BT AHAT HITHS B orar 131, fRraH vRa @ A
fasTaquf off | 02 SIS 1972 &I A=A Us 1o  THAT § WIRA &1 G2 ST iRy Ml 3iR
U™ & IegUfd JfehdR el Yeel 1 I el FHsild R sxeR by | s JaR I8 a3
fopar ran f aRa uf™ =9 § 9 H1ffe 3R ElfFed Ua T 1 dler < a1 gl & T fguely
araial gRT ATfayel |l | fJaral & MueR & 9 o |

1990 & & T & AL H U & A T 991¢ @ & folw g1 & 1 & Y=
= UarE fhU | 1999 § YRA & AT #1 3fcel B8R arorudll ud urfdhd™ & AT arel
YRI% = 1999 B! AR I TR AT gRTIGMI & 1T & qrg el § JuR & (oY Had el
dchleld df g TR & 3T ANl 1 SRR IGHILVN Bl ARG—UTh el & 4 7Y T Bl
STRA HHAT AT |

YRA—UTfhRI TG Bl BH B & oy &Hf < T ol =1y fd 9 sl dedee i

YAPR R Gaa R [aar—fam T &, 39 gRT IR A RATATRS F-e| Bl gerdT [Fef]

AH AS-T 2025 (71)



afey |
ARA-dIe GIgeq -

IRA @ fag 10§ 99 & | Il & U6 98aqyl I 7 | 59 999 9Ra &7
WA UT §g, 99 G A9 H WIPR [5G ol Y&l AT | SER, AR &l U 3 Famy off
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o g | S HIRE gg ¥ smiRay Refa o wwelw 781 fean ok IRar | wwsiian
PRAF DI YA B T T

1950 5. H 19 A o1 fd@d R Peoll R o1 T9 9RA 1 39 91d W (R fdar fs 39
fa =g & 72 forar a1 | <fd wRA A Id R 99 @ TSR o AT <, Rifd $9d U8l
A1 g8 A9 BT T X§ GBI AT| 1954 5. H 9RA AR A9 7 U AT R sxIeR by, e dad
R foeerd oR A9 & PR B WeR fHAr| Hi & 0 0 id & AR 1R Ao
rE AT R qd fhar | A T SR el gaval )R f[JeR fear war dfea Fi1 e
DEAT o1 b IAT 3T YR HIAHAIT T T T 31edgq 8] a1 8 3R 59 W qre § fq=R fear
ST AHAT | 1955 5. H WRA F 91T AT H 8 ABIBI—U TS HIBE H A9 & YAl
AH—YA—cllg bl FHAT QR AU FAFT & BT Bl AR orar R Q|

1959 3. H YRA—=1 Fw=dl § 37t bsdrec qd g, o4 fdwd & e1ffie T s m
q fS®1 f27g W aMer Rd 2, A FdsR W Gl BlaR fded ¥ W 9Rd H 9RO ol |
RIS faferaear ot = Y Ig fAofa faar {6 D TS am™T & 9RO T OR 3nufcd SidTs 8iR
9acl W e ¥ BITPH] G ¥ fFcar 1959 5. H WIRAII YRET &l WR Mierdl Falrg, e 5 WRd™
gferd aTel AR Y 3R Ueh qoiv MRUIR R fo0 0| o/ 9Rd 9 39 WR R Samar a1 A=
9 PIs FARGHe IR T8l Q1| 4R gigoifadl 7 uf$d g% o1 ®el & 98 bsl Qg
3O, IR 8% Bl faR o fb s &1 Hiffd v &1y |
Heft amsparor (1962) :-

UfUST 8w BT U TIT BT FdT g9+ BT T FAR H Ub A Afdd I P W IR
1962 H 9 FHI T AT 9d I - YR W I« gdl A &d (9 319 rwviradd dad )
¥ 3THHYT PR T AR BARY B3 Dbl A< STell | ARG &A1Y HAVSR 9WIWIG BIPR YIS 8 7T
31X 3rq AT & folw R & A1 gl o | nifes AT 9 of =/l e & o1 e ax f3am &k
TART 13 37 AMfHdl R ATBR B forar e g [l a1 Ul Bl AR 9¢ Fel | FAK AR H 9
T TRl g AT 3R U1 e o fob FIHT 3 H R ISR HR g IR &l W AfTHR
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09 FaHR 1962 HI YRA H 3MFRIBT & LAY ds! I & U7 ford fTaH wRd D= AHm
R RIfT DI 31 fRredreTe” gaerar dm AfTe AR B A1 &l | I8 §70108 bl AXBR
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RIRgdre ¥ faq 81 3R @R T, STel | S9! [agfad Fusl 4% 83l 3R S8 3 9Rd &
g™ =¥ 97T 15T & 1T SISl | givetre [T 19gdre | QTR | Uh areddbRl difdd & wU § S|
TR 9 &1 | 9Ra & da FA0 ) givare T &= & ae—dre $%IM UR 9391 99, deadi ST
R fguelry fdare, Arst Sior Sl W faqre dom uf =9 @9el | qiveral 10 61 31dY 9aryH,
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D! AT BT Al BT 2 | 1977 | 78 [3eell 3R 1T F Yk HIFH H M 4] & od & dcdR Bl
IR Ueh I IR BIER [y, UR=g Q191 Ul -1 31 AHRIIS & T G H 98d &4 Ui
TR DI 2| QA T T & A AARAT BT ol ST HRadhT §ief § STal | T 7T G HIRameif # gech)
£ AT R 7 U FRRSP 8% BT 10T fBAT &, S ARA &1 3R A a1 & i ydre &l R
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YR R it & Fagl BT JIAd B alel & A@yVl HRE I8 & | 374 ¥ TP o GRell
3R SAT HRS T ST IR AT 3eldhl & IR 3R YdI N7 H I8 drel el Bl Joreiad]
DI AARIT| 1950 & & T & AL H AR FINMEG T IRATT HETAFR A (IS @7 41 B aru=dl & |rer
Td YRA bl GEEA A gfaRr wiEl iR sfieier @ merHen smfa RiRkerar e
YUSRARID & dI< Hael § ASlgal & HRUT 75 facel AR dlorml H Fhead Heay ornfid gu |
YR o1 #lcidT B 9T B GReHD BFBRAT DI BSTBR AR DI GRET BRI &b HIR 8 DI 3231
BT YRT W@ T | Q1 vell = eFRuerdr &1 i 0 Fel 3R AR He[ER 4 uf ™ =+ garg
Pl HH B B oY FEAWT & Ul AINT & Uil FgAkd s |
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3fTE @ Is RAT UK 8T 89 of. A= # WIfd i i I gee 81 gU <d & | 37+a &l 9
B & YA & 9 H WHR SR 8, Feudred &F af &1 s8R, S FRef® 8Rm° o=, I 1
3R UAR I 99 WA YO © | e & AR 9 dldh HeAroT AR =1 Jarerd Bl |l R
AF B | Al 2 DI TS AFSHR Il arell FiecddR dld § U W 6 [ARIR dRd e
ST B UT Rl B a8 ST TR Al HedTuT A B SR Bl 7 | 3 UBR Aq B
URTHR B GROIfT WY e BT AYfc H B BIKl B | DI B ARATE BT A& KATY( DT & 3T
2| B Al & Y H Sl T B A1 & (b B Hod BT 31 & : g8 0T AT QI, FHI
ST gIRT b1 o1 Rifg BT [FERYT fham ST &, a8 T[0T 39 e A Yo BT MR © | 37 TIIoT
g g BT © | [T ®1ed 9 I JIET] UaTd 6 &I &, FTa=l affeid sRfl I+ &1
IHD o BT | IBIH ATG AR B Bl A~ (GG Bl T Bl 2 | I JTAR 3
PIg ATSIDH I& el & 2 "l EGdh I ATHAHAIT B §IRT Il YRIGHI 3T UT BIdT 2, SADI
<fde Ud MRS Jod 9 wWad W T Je<d © | AEsie a1id o fais 4 afe i@ Ffe o
2 A1 g8 Afde $U F JREN © | S Ts o Aiiecd J ol & 9gd [&ar 781 31 8, 39 7d |
FrAFE H B o Tald 8 9 8 Sl T e B 9 341 ¥ AfEr] A © | aReed
3ITE Sl H ¥ I~ AT & | §9 UBR B [ Tl McATafdadl = AT <=1 &1 fda
HAEPR b1 2, SHDBI JHM S AT Bfod 2 |

“HIET DT YR A B g0l S (BT Jfrar Wi fa=re iR IS § Ao Irfud
B HAT 3 | 79 RIgia # 81 §ohdT & | 39 gl 9 Sf. s o foran € Siieq @ FR=R fde Ta
YRS 3R 3T IhdAT3] BT Aol AFGArEaG H &1 81 Fhdl & | Siiad ol JfHeT § 59 db
AEadT | HEa) A BT ATMAHTa 81 gal iR At &1 qfieT § S a6 Ad ddedr |
i ywIfad Rgid & UdodaT Wl T8l 8 FHhdl "M I ATHHTA AR Albiad Bl I
AFIAEIE & AT e AT 2 1° T @1 g AFadrardl 8, 59 91 9 91 udl ol § &b
YAdS Silae &1 Jed d<d o | AFaddig dd & 3R S AYS AeHfd & U ™1 &R o |
UHDE IR 9RA & YR HIRIOT T BT FH07 6 © | [T9H I Afdddcd BT A9 Ul 3rd
IR ST, 3T @ 3UG IR HATel—THATT 3R HIER & AR AoigR 74 i gawe & TR
R—ART AT 39D 4 T T8 9o o & W] IS AR 3= 1 b Yrofl 7 = 9 & Tl
IENTf, SRR 3R qegat & aarl, e, U T, dRT JH16 & gRIoe), ufed, grIfed ot
ID! WETIfd A dfd 781 9 | YHEE Bl gRe AT & FT Wal I Jad T HEbR s o AU
Aaarardl gi¥e sifewt uRe faar 2 | fgd iR ot Fafad 8Ie) wileIe avf &I |l 9 SErs
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HahdT & | 39 S A9 & T A9 BT g deel ot 2 | . T BT I gead: b8 9id
IS B H I Aal 2, R Sganed ardl Bl &l e Fewdr 3R | I fd ot o3
H JoT 5 WHSIGRN! ¥ il &1 fdded wA H 2 |

$T® AR I ISl & At & i & oIy i iR waef & foheg 39 &1 ¢ 3u
H 9 PR [ABTHAT BU H oIF P M@ Ihal © | oAl DI d & T Pleddg iR uRaa+ et 7194 2 |
IHT 4 a1 & o ATad ATd SHerol, H19d Jedl 3 Wieal & FR=R 3R qdmdl UaiT | I8
g 1 ST 2 b 71 Ul § | d<d U B ©,1 1| AT eI Addliold © i =
T THTA & A9 YT # Jd: WA 8 710 81 dwal dl SfWedfdd Siiae @ A1 Ul § Bl 2 |
BT AT ITH I Teb © 3R U1 YRR T YT & BRYT AT 19€ 1RG € | S8i B TRA oI
S, ARY a2 Bl 59 o TS, HouIcAd  Tdd gIRT A AR MDD TR, IHH I
WIS ATl & AAI 1R Aiiefcdsd Jodi # agd affeed A H uRdfg 81 g | gl adHr
B FHRRATSAT DT 3O fadesT § 707 W a1 | FE SAS! AMT 71 S Aebell § W g9 I8 Al
g € fb Rulee & o
forawaf :-

SUYed fdaa @ 3R UR 89 31 H 84 I8 B8 Ahd © (b Sf. Tvx Si o T A=Al
DI IEAE BT TIT I AT AR P a9 BU Il Il & AR ARATT MR T A0
& WU BT < B H @ @1 gRE 7| I TR Sl (Al A=Iarsi & ufd S sige fweT 7|
AT FIG I, T DI 3MArecHD Gk H Wt et Hedl &l FeiRd &3+ &1 R8T | Sf. == o
U ST Uglcl H TI—- MA@ dxal Dbl I QbR ATArT & &3 H TI—TJ Yfaar
T FTET BN MU M1 & &3 H U1 {9 Ter I 9777 |
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Aaefiar garg o earfare arfdsfioar e 3us
afonait o srerTe
Fody fiiE

SEIEEY 31Itllij, I, T BT HTAD IR HSII(?JEJIMH, HIGXT, BHITe |

gfger :-

AT ARIAT B IYHATT & AT UF U SR W W I 2 8 | FH SNt @t
el H, BT IBR Sia Bl =T H, AT B4 g1 AR ATpiced ATl & go- & forg | 2147 )
H R v (International Migration) Udh If¥ae uRgeT 997 71T &, RTdr uHa AT,
3N, ARGIIS AR ITfdd G TR IR T [/Y F @1 Ol Ahdl © | T8 Y TF RIS
UarT @ 1S TfRierdr (Spatial Mobility) 1R SH& IgaIETH U4Tal &1 fIeelyor oxdl & | S04
IE M BT YT fohar 71 © b T fhd BIRON 9 3109 <97 Bl BIS®HR 3R <80 &l IR War
PR 8, 3R I8 g dRae uRged &l fbd JHR g91fad el & |
2. 3aefdr garer & gfermer -

IARTSERT a1 AT 31ef & — bl fRh I1 QT BT (U Hol 3 Bl BISHR (Bl
3T T H SRR AT Rt ®U A S ST |
3. zaifere ofdsfitoar & a1ef 3fie JIec -

e TTfaeiierar (Spatial Mobility) a8 afshar g frad aafts a1 998 Ta I A g
WM P AR WEART 81d 8 | o9 Ig el FaRisy ARl & IR &xdl 8, dI 39
SIRTSEIRT ReqTfres ITfIRiTerdT daT ST & | A1+ TIRIEdr B sedd 84 Jar & JgRkii, $9d
gqTEl, IR AIRTa SMagaadiall &I FHAS H FEIdl &Rl © | I§ dTdIh0], ARDHIVT, 3R 519
JIoTRI & Jidsel BT W SR BraT 2 |
4.  YITE b YA PIEU -

JIRTETT TaT & U 3Hd HRS Bl 8, Sl ARP BT U < I 918X o+ & forv uRkd
IR | g2 MR WR I At # fawrfrd far Siar & — 997 (Push) @R gt (Pull) R |
41  gar #1ed (Push Factors)

U 9 Rferdt gt € St aafth &l U 7ot <% & Bled & forg faaer ol € | TRl iR
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SRISHTR, ISTHId ARRAT 3R g, arfies IT S IcdTed, qATaRoii ey (S g, 919,
qpu), FRrer a1 wRey gaesi & w4 |
42 Y& ded (Pull Factors)

Y T AMHYUT BN € Sl Ffeh bl foedl fa9y <97 a1 oIk Wiad € | 98aR ISR & 37w,
Jed Silae WX, IOrEiTgel e iR fafdhear, | siiR reiliae ReRdl, Jaril Aq&ril 6
a9
5 yard ot gaiford arfdsiiedr & uuwd ¢

JIRTET JaTd &1 eI TIRferdT &1 99Td Ig3marl 81T & | S99 A dhad YaTiT dfcd
ST el SR Taed < S 99T B 2 |
51  anfe gona :

Uiﬁ&l'%'él'ﬁ' -

— 5| @ MY W gig |

—  ®H Jd9 9Tl & | Brigd @l SuASId |

— SUHIHT TR BT I/ |

T T F -

— faa=l 9a1 &7 M (Remittances)

— s s g RIfeE ud |erdd AT BT gerd T |

—  HIvT el H g BT WA iR g gl H guR |
52 "rarfore g ¢

—  yardl |l &1 iy |

—  |iiae fafded | gig |

- ARG FHIIY Ud Ay @ FHTeT |

uTRaTRe HeRll H gedd (S ged 3R gofv WY BE SN &)
53  HTEHpiaD guIg :

— ¢ Qi&pfdd qAl DI 3MEF—9aH |

— AT, HIoH, 3R gBAE H fafqer |

—  I-FH ARpIae THG AR UgAM Hhd |
54 ugfgeoiier gana :

— 9EN] X ST G4(q |

— AW, O, 3R uRded B wER |

—  UTplde HEEE R SARSD AR |
6. udaTe faar v IRBgs gaTe :

AR JarT B SACATS BT FHI Y Pbs Q¥ AR JARIIGEI ST - YaTRadl &
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3rBRY ®Y e iR S T wde 7q et 998 2
6.1 IRaw wftrlf v gurer :

International Organization for Migration (IOM) : JaT & grfera, Fafaa 3R TIRATT
U§e & folv &Rl Rl B |

United Nations Global Compact on Migration (2018) : I8 Ud B gHEsidr & S uard
BT TG IR AFAIHR MenRd gftedivr | <@ W 9 Il 7 |

ILO (International Labour Organization) : JaT=il $IH®T & AfAHRI BT &7 HRAT & |
6.2 ffdreer Tt o AT :

EB U JAIREN & folw Gell Rl U & (U Brel), STl BB o awd AT
R @I TS MY I 310 & (S SR, g feran) |
6.3  Foffer wgenor:

gferor UM, JRIT SR IAWIHT O &3 § Y Jag v 9gueily F8diT W 9d far o
RET 8 |
7.  oRd 3 Aaefiy gaeT : U Sy

YRA g1 & YE Yard—Uued QUi H | U © | AR JarRil 91 61 H @ISl <9,
IAR®T, faed, BT, R AT o 9 <o # HRRA g |
7.1 3t <Norere :

gardl AR §RT woll 75 faqell ga1 (Remittances) HWIRA @1 3ffedaell & oy
Heayol €1 2023 H ARA Bl fawd # Halfeed +125 3RT SfER @I Remittances WIS TS |
7.2  Grafore Jroere ¢

R JarT facell | 9RA 1 [pid, 99T 3R Hedl &l YR &R & | 9 9RA AR I
frare <o @ 99 ARFpae g B dR B 2|

7.3 Sfifdora ugs :
YRT ARBR 7 Jaril AR B FSIaT 2 Tl ARG g, e-Migrate Ui, 3R Yardl
IR e SRfY Ao g #
74  garfadr:
— TR el H el & A gRi9ER |
—  3[dY USIRAT gIRT 29T |
— 9ol R YFAE B G |
8.  forsaf

JIRIER Y Ueh Slfcdl IR g™l ufhar 8, Sl fawg R # amidies, |,
RIS 3R APl J9E Sq~ DRl & | g4 AT 3 gAladl 91 ! 88 8, o
AT TTd, 1A YaT, Hd by, IR JIrAT TP RI BT Sooiee | 37 Aaeghdl & fob
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YATH BT badl SIAIRIDBII AT AT AlhaAT T AFDBR, $H AR RSPV H FH MY | AT
& dedIPpa [d9g H I SMAAD & AT & (& ARSI YT Bl b FAd Al & A=A |
Ueferd fobar Sg, fad gardl 3R |ATST S0 BT FHferd dearor gHfed 8 9 |
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TroTeiifar 3 garsit ot o1fdrer
T FAT

TG ST TSI [T, UTHIVT g7 PR HeTdeTerd HIGRT, gHI TG |

%
Y SRE&S)
Hiw,

AN (H
2020

1. gfdTer -

RIS BT A1 <21 @1 AT, 3Mfdfe 3R |iRdpfae fae MeiRa o=+ arell ufshar 2 |
YRA S ATBdId <2 H Al o1 AR AT J8dyUl © Fifd I 7 ddd < DI Fa9 T
ST GHE &1 Ufaiecd & ©, dfod 9 Afasg & =1d1, ifa—iar ok aRadd & arge
g | Wad YRd & Sfasr ¥ ARl 7 FHI—qHg IR U S, GRehIvN 3R AEd I RISTIfd B
RERCHICIES
2. oTRd 3 garsit I aeaeRaety Rafd -

YRA H el STTASIT B T 65 UIerd 2% 35 99 & &4 3MY PI & | I§ T4
Dl G H g1 8, dfch SqD U Tl S+, df¥aeh gficeplvr iR T A A1 §1 39
SRl BT Ife |El A= § ST SY O I8 Q9 & Albdd P ARH a1 Al © |
3. gwelfa 3F Jarsit 3 e agfdre :-

R FEA=AdT FUMH H Garsll &1 YT Seo@ i J81 & | 9d 8, ASTR 3f6le, GATY
T I Ol SR 1 garavel H B Q¥ @l [AAdl b foly ey BT | SIEl b g W o,
3MQTS (1974) SN 3 IffQTeAT # Jgateli 7 Foie AT s |
4.  gdarer uRlsy ¥ Jarsii o Twrefa® Arefiardy :-

3ITST & 9T H AT ISiia | Arerdd Aifean, f$iiied Sufe, ok 8 oI & Arad
A e 3R I T | BTdife, MuamlRe I # S9a) e suardhd oF § | 999 8
faerTavTet # 40 a¥ & &9 oMY @ AfafET o) e WA 7, [ a8 Hava fierar © & gar
Tt ofl f IO & ST WR W gAT AR T8 o eR a2 |
5. oot 3 garsit o afdrer & uar i 99 -

. &% &g 3l Sof : g1 qars § T4 ARl 3R Sl o1 gfafiee dd § S rerifa o

Rerar iR e &1 a0 < Fad 2
. UrenfEra o e : gar Uig) fSfoied deiie 3 et © o™y e JoTell 31fde uReslT 3iiR

Tt 99 FHh 7 |

ASNHA AS-T 2025 (89)



SPAIIS FTAT : 3T & YT AHITD el & URT SITwd 3 AR U BRI T daredl
BT PR AT ¢ |

garsit & wrereiifar 3 ot smefiare) & reor :

TSI 3F FETATE : ST BT T I 3R AT &3 S wU H <@ Sl 8, foray
a1 3 T gAY R B |

uRaTiR® Terelfa or gded : &g <l H dv@are 814l &, [ A aT Bl AR 81
fAreT arar |

Bfére urcersar 3 Trorfare RBram ot weft : fencat sk Aerfaeneri # orifie Tt @1
EEEUSERERIASISIE

gaTaTe 3T FIrd

oo RBram o utcerer 3 e weer : B B dibad, Al &R Iorfad
afshar T e <1 S =y |

BIST ToTeia o Ferth garar : [dvafdeney WR R B1F A4l & Aegq | gt &l g
&1 3aaR e |ahaT 2 |

TS Tt & garsi & fesg snearor : Tl BT 7T HE | Jarsil Bl I ufare
< ARy |

3fSrce Wewrs o Juwior : Jarsil &I Al JITSAT AR fefTee TRl & AreaH | S
H ST N |

forspef :

RIS # ATl 1 YHebT Dacl JTehiel T8I, Maegeha & | Ife AR Pl 2191 el § U

HIh, FHIGRN IR URERT Aldhda g1 & Al JaTsii bl ST Bl IR H AT faR] 81 |
9@ o 1 daa Afd—FHiamei &1 wed Sor 811, afed Jarail o1 Wl el RTRIERT BT |Hsd
8Y Afhg wrfiarRT i 8nfl |
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Nehru, Jawaharlal (1947). The Discovery of India. Penguin Books.
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Z1Ed) gforand erd e ansii ue s gfg
BT gATT

Hfles gae
HERD SR A, YTHIVT BT FAADIR AT, HIGRT, BIATIG |

gedrder -

HRT ¥ LEADHRYT BT Ale it IR Ser H FRaR gig 1 e &3 a1 giame Jarei o
3P SaTg STeTl & | ST, fasiell, SArard, URas, Hexl Yae Skl o Giaumd Sviee] gig
% HRUT ARHRT &0 ¢ | I8 TNG—UH e gIAral Sl WR ST glg & J4Tal BT T8+ [dgeryor
BT © |
1. ZrgdiaRr 3R e gfg o geoefar -

R SFRTOMT 2011 & AR SR STTAEIT 37.7 BRIS AN, S Bl STAAGAT BT ST
31: oY | AT 2 fdb 2036 TP TE 60 PRI Bl UR B ST | IT TIg Jleg 2B AARHAl IR T4
SERGEES
2. wrEdt gieend e o ufdemr -

TR AT g 39 giawumil iR ST aReItel d B8l Sl 8 Wil e Siidd &l
SEIRICEIN] g1 o b —

. el YL |

. STl = |

-« fagd syl

. Fd AR aRaE |
. TR AT |

. TRTEAT HRRAT |

. HINT Y |

3. oo gfg o1 g -
31  wo agfd ue gag
ST 96+ W el Bl A1 H YR g g8 8 | TR Morai gRT ufd eafh Sol amgfd
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HT AFH 135 ofiex ufafed 2, g i R # g smufd geav 60—100 ex W& 718 7 |
32 EHovor 3l waer gy -

D SHEAT B PIRYN HANS FOTeAl TR ARY GaTd UST @ | 3 el § HaRT Gol H
HHT O R8T & T WRey AN 93 & ¢ |
33 uflggs Tgear T UATT -

HET IER H gr8Hl & W1 § ol 9 gl g8 © o Irardrd S, g 9quol 3R geeg
EC
34  TaTeer Y9I -

RGN IRAATAT TR I F TG © | WIRY AT BT SUSALTAT Wil 1000 SEEIT TR BHded
0.7 Sfdex & Safds WHO &7 AT9d 1 @ 1000 ¢ |
4.  GATATT AT AT -
4.1 GNfda Tedt Aoar .

BRI B AT STTEEAT DI glg &R DI &I H WA U DI ST AMBY | AR & Dl
HAAGE JARIETT JATIeDh 2 lich WA Bl JATIeIDBATST DT AFATT RAT SIT H |
42 TS f4c uge o faeamr .
Th-Th JAMTRT FHETT YU ST b, o —

. fefstea 5Tt iR fagga PRI yorreT |

. e ¢fthds AoTHe |

. a9 |
43 wardufas uRage o urafrear :-

Agl, 99 3Ue gifste Rven (BRTS), Wgfdd u, iR Uger ARt o ayawemsti &! fasia
HRD ol arEdl W FTRAT B9 B ST Adha |
44 gaafe 3ire gooft e :-
BRIAT AT TP T |
45  HTHAGIRS ATSHGIET -

ITER] AARIRN & T H ARG ®l YrfiaR) ®f 9e1d1 <A1 =12y drfd d 319 —aT<d
B Haril P R 3R <E@RE # FEANT IR D |
5 &if forafor & weee o afdrer -

. WRBR BT 7177 &1 7 TAeTT BT AR |

. N fAar waTerd & i AT QiR SR fay iy |

. T TR et o A<y g g9 T €8 S |
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. SEEIT FEF0T & oI SIS ST <oy Sy |

. PPP Hisd (Public-Private Partnership) @1 dgrar f&am Sy arfd ol &= &1 Ao
At 2t @ H Bl

forepe :-

STHT gl 1 Wl g9 SR Harsl R IAWRIRY S41d Sial & | 997 S rorr iR

HAA JEET &, WeN Sigd B o | FREe FlREd 8 | @RaR, TR Mer &R ArTiRae! Bl
T ATl HABR §F AR BT FHE WIS 81 |
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o Aifee o Wderfde uesuer va goufar
zfiarerar

HES SR, Raqsl #eifdened, Hoolire, arddrs! (J50)
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1. Introduction :

The convergence of Artificial Intelligence and robotics has revolutionized the modern
technological landscape. Al empowers robots with the ability to learn from their environment, make
autonomous decisions, and enhance operational efficiency across various sectors. From manufacturing
assembly lines to autonomous vehicles and robotic surgery, the impact of Al-enhanced robotics is
profound and far-reaching.

2. Historical Background :

The concept of autonomous machines dates back to ancient times; however, the real
breakthrough began in the mid-20th century with the advent of programmable computers. The
development of Al in the 1950s, particularly through the work of pioneers like Alan Turing, John
McCarthy, and Marvin Minsky, laid the groundwork for intelligent machine behavior. Robotics,
originally mechanical and limited in scope, began evolving rapidly when integrated with Al technologies
in the 1980s and 1990s.

3. Integration of Al in Robotics :

Al contributes several key capabilities to robotics :

Perception : Computer vision and sensory data processing allow robots to understand their
surroundings.

Planning and Decision Making : Al enables robots to solve problems, plan tasks, and adapt
to new situations.

Learning : Machine learning allows robots to improve their performance over time through
experience.

This integration allows robots to operate with greater autonomy and flexibility, especially in

unstructured environments.
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4. Applications of AI and Robotics
4.1 Healthcare :

Robotics and Al are transforming healthcare through surgical robots, rehabilitation devices,
and diagnostic tools. For instance, the da Vinci Surgical System allows precision surgery with minimal
invasion, while Al algorithms assist in early disease detection and personalized medicine.

4.2  Manufacturing :

Industrial robots have become smarter with Al, performing tasks such as assembly, welding,
and packaging with increased precision. Predictive maintenance and quality control are also enhanced
using Al analytics.

4.3  Agriculture :

Al-powered drones and robots are being used for crop monitoring, pesticide spraying, and
harvesting. These technologies optimize resource use and increase productivity.
4.4 Defense and Security :

Autonomous drones and robotic systems powered by Al are used for surveillance, bomb
disposal, and reconnaissance. While offering tactical advantages, their deployment raises significant
ethical concerns.

4.5 Service Industry :

Robots with Al capabilities are being used in customer service roles, from hotel check-ins to
retail assistants. Natural Language Processing (NLP) enables effective human-robot communication.
4.6 Space Exploration :

Al-guided robots like NASA’s Mars rovers operate in hostile environments, collecting data
and performing experiments where human presence is unfeasible.

5. Benefits of Al in Robotics :

Efficiency : Increased speed and accuracy in task execution.

Safety : Reduction in human exposure to dangerous environments.

Scalability : Easy adaptation of robots to various industries.

Cost-effectiveness : Long-term savings despite high initial investment.

6. Challenges and Limitations :

Despite the advantages, Al in robotics faces several challenges :

Ethical Concerns : Autonomy in decision-making, especially in defense applications, raises
questions about accountability.

Data Privacy : Al systems require vast amounts of data, posing risks to personal and

organizational privacy.
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Technical Limitations : Complex environments and unpredictable variables still pose
difficulties.

Economic Impact : Job displacement and economic inequality are growing concerns with
increased automation.

7. Ethical and Social Implications :

The integration of Al in robotics necessitates a careful ethical framework. Questions about
robot rights, decision-making authority, and moral responsibility are becoming central to Al ethics.
Transparency, fairness, and accountability must guide the development and deployment of Al systems.
8. The Future of AI and Robotics :

The future promises even deeper integration between Al and robotics :

Human-Robot Collaboration : “Cobots” will work alongside humans in factories and offices.

Smart Cities : Al-driven robotic systems will manage infrastructure, traffic, and public services.

Education : Robots will support personalized learning and educational delivery.

Al Governance : Governments and organizations will develop policies to regulate and guide
Al and robotics usage.

9. Conclusion :

Al and robotics together form a transformative force in the modern world, with applications
across nearly every sector. Their convergence not only improves operational efficiency and safety
but also opens new frontiers for innovation. However, addressing ethical, technical, and economic

challenges will be crucial to ensuring that these technologies benefit humanity as a whole.

References :

l. Russell, S., & Norvig, P. (2021). Artificial Intelligence: A Modern Approach (4th ed.). Pearson.

2. Goodrich, M. A., & Schultz, A. C. (2008). Human-robot interaction: a survey. Foundations
and Trends® in Human—Computer Interaction, 1(3), 203-275.

3. Bekey, G. A. (2005). Autonomous Robots: From Biological Inspiration to Implementation
and Control. MIT Press.

4. Arkin, R. C. (2009). Governing Lethal Behavior in Autonomous Robots. CRC Press.
Thrun, S., Burgard, W., & Fox, D. (2005). Probabilistic Robotics. MIT Press.

6. Dautenhahn, K. (2007). Socially intelligent robots: Dimensions of human—robot interaction.
Philosophical Transactions of the Royal Society B, 362(1480), 679—704.

ASNHA AS-T 2025 (102)



. Website : ISSN : 2321-8037
‘ QT@I?T Impact Factor : 7.834 www.ginajournal.com

SANG
M7 <A 2 AR gRT USRI dg9iie—agfavad ey &1 FEfid siaRis g J1iid A AM

ANINTERNATIONALMULTIDISCIPLINARY MONTHLY MULTI LANGUAGE Vol. 13, Issue 5-6
PEER REVIEWED REFEREED RESEARCH JOURNAL g : 103-106

Afgarsit & adarfere v fafds sifdore

3T, DT UTuSy

eTerdr -

RS W B B TSt # AR @1 ReAfT SAR q01 B W8T 2 | D A H Jwvaral deikd
I B JEITT ]8T B | U VAT gawelt # Sl b fUgeir & A1 9 Il oIl &, o1 gl o R
R gERg IEdl & a1 o AiRal 1 e ofR Scdied BiaT I ¢ | g @ |9 HquiieTd
3R ITIR gRATST &R 7 1 8 'S IIAR U< uRar # Afzerei iR geai R goul &
T DI ARG TAT HLINTTBRT R M HY I AZARN IR Y&yl & AMINSTh gosd Bl
R 21" ST 1w © b go8l &1 FAS & 941 Aecayol Sl Ufss™l uR RIS 384T §
3R Ay $9H If¥d &l 2 | SWT S A1 A 7 dad ARI ATBRI BT 894 ©, diod AT
JfIBRI @1 3fte | i1 ey wd e 7 |

AR < H AR @) TRAFR RIfT &1 9191 W@m & foly 980 IR SF 91 W 8 | wafa
DI 1T & I¥1a H Bl B STbN) IADI A8 el urdl, I8l dab b rfdrapier Afeerail &1
U B A8l 81 Ul {6 S DI B I ANBR UG 2 | IRKT O U H AT b S T
ITd AT TR B A TG G Y MABHRI @ fadesr @ 18 2|
AT T - Aiagr, e rfeR, ge1 AfreR, At Fefhdrvl, <RIy, A dEeR gy |
ofger :-
AIZSAT FYRHIBROT BT d8& MM &l ¥ URAINT fhar o7 doan © & ga9 Afgany
Ifhemell a9l 8 RoTa¥ 98 3o+ Siias & ofe 9l hdel W4 of Fad! § 3R URAR iR |AM
H T2 W X8 Ahdll © | FHIS H I (D STDHR DI UG B & oY I=5 FeH I Algell
AYRHIDBRYT & | 54 VAT d1ehd @ b a8 |G 1R Q2 ¥ 95 Bo d9ad 9o | ARd & e d
afofd ATg STIPR a1 4TN H f4wwh & Ugel 91T H d PR IATd € Sl Aifeld ANGRI & wy H
Afagr & earg 3 & rJeoe 12 9 35 H aftid § 1 SURI 9T AU & A 4 § AJT0a
35 ¥ 51 e wifa ¥ Tl & wU § afvid | STel de difcre AfeRl @ Refd 8 o 3
BT FREA YT & 3R TRBR S AN R DI qed 8, Jal A Qe aadl ol S Wi
T T8l § IR §° AN BRAT AT 7 AT T ) 8T W R 2| o8t Aiferss iRt &1
Iecgd B WR ANTRS Ied <ATATeTd AT Adled RIS I TRV § ST ATl o | Ie) A Hawrd

ASNHA AS-T 2025 (103)



RIGTl I AR &RA & ol <IIITed &1 A el ol Sff |ebdll | a@r Sy df i feers
RIGTl &I Fapierd el § AFaTEdRl B S0 H TE1 @ S FabeT |

31 RN SMABRI & A<H H RAI AAEH & gRT Q¥ T Aiferd S1EeRI &1 =i & gRT
T8 IEE BT YA A1 IR {6 arad | ARdg |lg™ @ gRT Afesi & 4 o |
ARG 7 |

YRATT |G & o208 14 ¥ I8 WX Ieeld & (& BT & AAeT A1 FAM © 3R I
BT BT FAM B A AREI0T YT & | I8 foic & Giaem™ &1 <9 & | 39® dedd © b it arm
PR G BT BFA G BY A AR B8R | 394 (Bl BT [Aewiger e 81 & 12id Yy ud
AR QI DI BT BT FHE WU A e U & |

IITST 15 TAT HE@YUl STAHR & &, S, |, folfT, TR ST & AR TR 1Y
U ANIRD! & A1 B FHR BT WawTg e BT 3T AGG~d WAl S g, Bled,
ARSI WoId, |37, dIeld, FF °e, 9ed slie il WRar fafdr ¥ gofa: a1 3fif¥re wu |
HATTT & AT S ST & forg B &1, fbddl 9 STER WR 5 SUANT | dferd 81 fhar SR |
3T 9 32T d FRI Al Bl i MR WR WeWd | GRel el 7 |

3TIE 16 b I ST b A At H AT ANTRDI DI FH fGER Y& AT 11
2| 399 I8 WK ¢ & o0 & refiF i IonTR A sratera # fai AmRe @ wrer fofr, Sfa,
A, 20, ST I, a4 ST & SR UR AGHId A8 (AT SR | I8 Alfeld Af&hR AT A1
STPRI DI HRETUT YT BT © |

3T 19 H ARSCTRIN Bl W=l &l JfTDHR Y& fbar 71 &, dIfd g8 Wd= © F qRd
& &3 H ATaNTHA, AT Ud Fadr dR Fhdl & | Bl [T B @ BRI fhEl I BRI I D!
qfd HRT Hifeld JAYHR BT Jecid AT TRAT 7 |

3BT 23 H AT AR, SR IT 3G YR DI SN FoIge! Bl -0 fHaT 737 8 | ST
I g U JURTY BT | IST I8 Ieel@-i1 & fdb AT ATUR H AZATSAT BT D I8 ATUR
SINIECES

3IIET 25 ¥ 30 B A< AfZArsl Bl AT A | B R U &, ST JouI Bl U1 § | A1e
g8 gTiP Fa=Idl Pl ATBR B AT B &9 B TR YAR HR1 DI AGR, I8 b b
Ui AfResil d it T Yerfdrew HRIY Wi & JRHR 2 |

Bl d i Feere g @ a1d © 398 999 "gayul gwee 39 &, e gaRr
MY 9 JbR Bl il SR &1 1 ANTRST (qo91 T AfRersi) bl Siifder & dgfed A
SUT B | | AT T Al IR GOl Bl A B & o) FA I BT 4l TSR I © |
SH e Al gHR BT WewTd iy AR TR T8l fhar SR |

DT 42 B AR AR B fI¥IY U THTT UG HRA @l 91 Bl T8 7 | A0
46 H XTSY gaS ANl & e qorr ef el f2dl @l Ry wraer 4 AWgle B a AHfTe

ASNHA AS-T 2025 (104)




3T UG |9 UHR & YU H AT BT | TS 49 H Ig YU 7 & I B B Dl
RIURD Td AAY IRRARIT YT S dH1 ArJed o 9 fbdl ) Al &1 dferd 81 faan
SIRAT | ST &1 781 afew Afdee & gRT #ifes s Jgwes 51—T | dal 11 2 b udd
AR ARSI & A DI ATHTT UgAT drell Al 3R IRERTSAT BT AR 6 |

AfGe & 73d WfAuT WeEH © gRT A€ wrfaer fhar war f6 gEmdi § g fasrs e
Aigatrall & fofy RIS o SR | 541 dRE Igqfed il / Sierfadl & fog W) aRfera dieh 3
A U fagg A ST sol @1 Afgaret & for) srRfErT & =01 | vandd fegell & do AT dl
s s e Afgetrel @ forg aiRfeard w2l | 749 \idem Sele & gRT R el | A1 s
UHTR bl eIl AN Bl T |

ATHAT 3R ISTTqAT SIF1 - Afgel IRETV fderIds 2023 (128@1 Ao d A [JeaD)
3oy AR Wi da ARH uTRa $R a7 | I8 fAegd diear, oy AWl iR faeel
e # Aferel @ foy ta—faers W Rfea &ear 2 |

BN & §RT & T AT & AMG ABR TS Ulhar |idar 1973 H AlZalrel &l Ps
YR & AFANHR Ya b T 2 | o bl afger siigeh ol demell fdl afear gordsd
ERT B &1 S Fhll © | 1T 8 U1 TRl & SR J&y SURT 9 81 | Afe s Afget s
& IRR DI ASHA Sl B STHRd © Al VI Sid Py Aleell fRfdbcdd &1 Bl 3ferar dfalr
Rifpcae & e 4 € = &1 SR |

S SARE B 3T AedqVl B ARG g€ Afedl siea+ UIa Pl (1860) & dad
2, TSRTH ARl Bl B TbR & A AEBR U & | O Al DIs Jou B AT BT delrcdR
PR B NS W Y W FAAT B Al I9 Algell Bl YA F91d H I SR Bl S AR Bl
PR 7 | THI AT Ul Tl GUIHR fadT8 HAT, fh¥l AfTST BT 3ueres a1 a7 JTelidl fewoh
IIRTY % |

1961 @ Tgol N T (1961) & TEA Sgol AT AT ST G STORTET &1 faam T |
X1 TRE 1956 H AR DI ILATGRT & AWLATT | b BRI & o] ‘3l AR faror s
AN fhar a7 2 | s d8d ARl &I e IR HRAT Uh S IR a1 fam 17 |

S g Afeamsil & onfdfe fRal &l RIAd 3@+ & ST A WHR §RI F99 §99 R $s
DI TR T T TR U 1948 BT FATH Holgel SN, 1958 BT HRETHT SR,
1976 &1 A TS AfAfRm senfe wqa 2|

HAHISTS F9 A AZATsl Bl IAST [T & Ieed I W TG99 §9I R By SMAIH giikd
B T S g ATy SrfAfaE 1984, W BT Fifbda qHTOT SAfdfE 1071, favg faars
rfefTIH 1955, favg STRIIGR STfef =9 1956 (a¥ 2005 H JAT FNE) 9Ra A fdarg fawws
31fefa™ 1969 W % |

ASNHA AS-T 2025 (105)




FradTolt AFeTT & wefeT sifafreT o ey @ gRedor -

BHHBTSN AARN BT ARG R AFRISG w9 A RV 9 & D, 39D ol W F9I F9
R B3 IMAIH T I D 07 g9 Y € | O SeAaH T | Sl 9. ThRT g1
YRA Y @ 915 H 0y ad gY ®8l o7 fb afe 3rgess 14 9 16 &1 e IERIdT 3R 3rgess
39 (]) B €U # I@aR a1 S a1 9 &1 & ol F91 Id9 &1 Rig= 39 wraem™l # W
Rig 21

S ORE femaT 9™ ISR 159 (1997) & dgarad fadre # Sead| =iy o e
& SR I AN & [OReg B 99 DI AALIRAT UR g AT 5799 16 Bl Afgeraii
BT A 29T 7 8 b |

A ATHTRAT BT AT 3R AU TG B & oIt IS & gRT T AT AART
ff® & ofaiid 1990 H ST ARAT JIMART BT TS T AT | T JATANT Afgelr AMfABPRT &
& BT AB & I A WA ©T F B $R T 8 | Al AR & Arel Agvayel eagr
DI AHT S FD | IRA IRPR §RT a4 2001 BT AT FeIhdRol a9 1 Siffq far |

forspf : fsHYd: I8 FEl S Waball © fd DIg Al B AT HgTE Wide= d9 dob TN
& IABRI B &l T8I DR Fabell, 54 qb FATS DI ASIRAT IFD Ui &1 gt | AR ARTDHRI
PR AL ® Ud B AT dd 3R |1 A%l 81 9 Al ¥ 1 3T 9gdh 37U ARTHRI
@ Ui ST 81 | AlZSATsl Bl U ANBRI & T AHRIHD GIReHIoT fAdBRIT B B ¥l
ARI AERI & aRdfdd Iqqed 9 dadd JgIad W R dfed ATEIRG wWR W A1 I &
HDH |

Aide H s 9| g B 89 & ggErd Afeerall dl |rfore R § guR ar go1 ©
ifhe gaite #7131 | € | R WY & BRI 8 ATHaR ATl DI DIl Td DRI & IR
H U S BT A BT | A Al & Ui IRl B Adhd B folt ST 9 AR & A1
HATS BT T IRNERT T B 81T AT (YT ST ABT BT a8 HA1 8T | 39 AH[ED
T B ARl B G GOl 9 Sd SABRI BT Wit &1 Fahel |
woof arg gt -

YAl Ud RS, AarEer g Ud gasR, g $Ul (FIYR) 2006 |

AUl {8, ARIRIREGRUN, T2, ufeae, 818H, SR, 2006 |

TS AIRT 3R =1 $URTS 99 UUs AT 39 38T 3isia ufedaer faeetl, 1987 |

’
2
3
4. qrusy, Sf. SRV, HRA BT e, dod df U=l fdeell, 2008 |
5
6
7

HYH g FY RUE g8 dHw SUSH e wiead SRietell, 1995 |
JTESIT XM, HIgH RS gH, SIYR Tad UfeeTh =, 1987 |
Rig, e, At e SRi%H, did TR [T9TT dwHs, [aeafdene, 2007 |
FarI— e del o1 Bicl, FdH oI, STTIG—IINRIS, JIR U9 | shaileshrspl.sp@gmail.com

ASNHA AS-T 2025 (1086)



. Website : ISSN : 2321-8037
oy, LTOTH Impact Factor : 7.834 www.ginajournal.com

SANGAM
AT T 2y AR gIRT U1 agTie—agfavas o ol wafia siavisa A1
AN INTERNATIONALMULTIDISCIPLINARY MONTHLY MULTI LANGUAGE Vol. 13, Issue 5-6

3.

ch
2%
<&
%
¥ 3
M.
3
2
G
EH RE

Wans (HR
2020

PEER REVIEWED REFEREED RESEARCH JOURNAL gs : 107-112
Herpra & aredr 3 St Ider
uefdregeiia e
i, drea Sl (R o RN fdeafdenery, deas! |ral, qfdveT, uord |
3. et gaTe

HEIdh NMHER, fosl fauRT SIUdl Pieiel SiTeleR, Ul |

2T U TR -

ARTRIa B Siiaw 9 weet & fafdy vall &1 [&Ed o § Rigewa g 21 ARmeia A
A, TRETRe®, TeTfad, e, ARplae kg I & 4 & oilg &1 g 1, duel 3R
AT BT | =07 T & | FRTepIa & SN U {6l U 3 T aFf & 21 & | Seaqgeie R
AP T AT TS B T UTH U AU BT AN IR IW 2 | HRIpIa B S ur fawH
aRRerferdl & Sferd gU Wil A 1 wfvsd fowrg <d € | {Rrdid & ure ot Reifd & SR &
HII—AT TR & IR FART B 3R ER B 2 |
dior oreg : SN RHAT, BN T, HEEl, DR, Waerwd, W |
2T g -

S I U ATqdH IAIRS Uihar 8, T8 B B AFRID, AHISTD, ISiifad, 3mfdie
3R Apicre == (fed & | =1 & Are| o Rl ufcesl & dredl g8 SIieR g W=l &l
fa mH SR B & forg URT BIell & | S 918 TS & Fr—31ef ATARe Fug H |l Tordl 2 |
T BT AR IHS AfdId TS gRT AT I AUGUST & 419 =el arell |oel & | I8
Herel Ul gTBTRN, MMl @ AT &I Svensil & I A & YR BT & | 37U
SAAATHRT BT IR WISl Ui B & Iy Fad g1 A © | FAS §RT WY 1Y Yfeaeil & 4
IE AU ARTBRI D Ufcl A BIb) TSI Bl DI WIEH Gl & | I§ Fo & I 3McqRep ATl
T A1Ed B Udid © | AR & S urF ydd Reafa § guel i & & w0 3 9@ o € | 39
urAl H Rl AR arY, o FEIdT, BRI & Uil <, IS 3 e, A 9Ior
qfd, sl wraet=s, ARG g5, AHINTS Bigdl Bl WUsH, T T B SRATGRIAT, Hag
I, S RIS sFEmwUl § Igarfed BT 2 |

ARTHIT & ‘37T BIfOR 8 Alcd H 4 afdenery # ugH darell gar Uil e & Aregq |
AT & H S o & ol UATERd & | 1ed Hoeell § widet Rell - Tiera Rl wraes e

ASNHA AS-T 2025 (107)



™ Teror Averatl | 1 1&1 Uy &R dTell ofsfdhdl & FHRIRA & U [T 5— ‘6o 41 o8 d— R—
AT U8 Afgernail o Rfd qardr 8 wR e Refddl @1 ard &rar & o dY g9 JHaRic! &l
Jefbal § & SJedl | sy yar FAgl— d fhd=r ssiewrs &) i ga il

IRt BT AT 2 fos = 161 & 91 o= WIRIor & o & YR IR SRR B el 7| tem
T B Siad | Hifd o Fad! 2| o9 a% & 1féa 71 Rl 99 a% 9 9ierr @) F&aw! § W
B forcht 27l | el gegdaTel’ Ared ® oifadr 71 1 & yTa &1 v@ifthd dvd gY I8 wee fhar
g o  1fera & erum wrdt O & 9w ) f) et el | gogs W &1l 1frd 2 gg ot roeh
G Bl YT & oY BREWT YATH PRl & | S TR A d8R BT WIbR o1, U] U de—dfedi
BT 3T e BT AE— "3+ =l T {8 B Dbl AT 279 o1 o g R W1 Tnfe 1o b
R g TR 3R I 918 I A8 UP g%hel Y AR AU d1Y S STeell AR SAiget 1 a+ |

RSGlTh g & T T 3R HB YAl & gqel AU 91 Bl IS I D DR & AT Wl
DI TIR B STCT 2 | o MU 91 TRAT BT heaR & A1 FHTE &1 RAR R Bl 7§ | 98
el Y BTerTd ¥ o 91 D1 d2e AT ArEc | AiRIeT 7 WA Bl Aol AR AT & K W
Terd 8Y TR ATed BT 31 (b1 € | Haal WIR 9 Farsd &1 & Siias HeRl bl & 78!
feaman 1fUg T RaT &1 AT | @ © | S 99 96 HHGIR 991 3841 & a9 db JouT S 37U
TG B I IGAT & | IR od S HIoR A Aolgd 99 B AT & A Ml 7, dl Jo3 SHa
AT geo T QAT © | Gogd @ AT ¥ $9aT YT U 7 fhar 7 | ufy gy i @ fifed gesd
IR A A9lqd TR AT BT © | 98 3= Aol BB Hedll o— “HAY 37aR IHIAF—T 37
TS Fd HEd! g 3961 UST HHP 3N TR WG Tell WIg U BT DI 2 q31 da@el H arefl!
99 <@l grear 71 # e £ sefiferg 1l §9 SEr- 35 geed! S8 o /@!”

S GO DI 37UeT Afdh Faad el Bicll © | ATl B FRUd H dgedR 98 8% PR &
WITIOT G =TT DI HeT brcll Vel & | W] Ofd U BN b gy | e foRifed & Sireft 8 off
I8 TR 99 SIRIT € | o' BT |1 [ 81 ST S¥S Sila bl AT WU o7 | §od & Sila
& BTSN gaed o Ufd & AT & FHT Sch? T B Bl vl | /@ SH 8RR A dex
fTel a1l @i T8l T | Y59l Pl 8- & SRATol A d18% dRd g8 ARM I godl & el Al
2| 98 YA Ufd & AR RaER BT didT R SRl 7 | <IRgat 3 BN Jfad &1 S /U
T IHD! HheudT I8 A HUGR Bl g <l 8 |

HA & RARETT Jf$3], 37 T 4IRI0T 9 gfad & forg £ 12 & & forg w9 921 3R
2| WIS IO e H & - TeT &1 9 9 US| SO © | gMyR’ ATcd H ofRgel -1 9T
31 & ARS DI [ 16T BT 3R IHEAN A TSl & | YAT 97T & |15 Ugells YAIS 1 [ 1871 & He<d Bl
TSI 8¢ U1 9311 Bl faeell of e el fa faeme | aiae oxar fea— "ues # el off
TR BT Sl 7 Io R TIREd] I U &1 gollord ol 3R fhy Riellg &1 ave] B dral Sl |
RIcs—hels W S9dT d/g AT R Af&d A Sar AT Ugella HIg A8d &l ol gg Y&idl H |

ASNHA AS-T 2025 (108)




fhed—pIl 3R U= H | UTOT g3l | §ollold ofhR Ugella |ls A8d I [qoell Jeardcl
B e R ff o T | W @ TE off 9 ey I@aR | e B fet R 9t of
RIEENTS

FAGT H 89 T Bl & qi3709 R FaTed B 9 I8 & | GO & g ‘qist’ &1 o foieft
HIe& BT QT 81 el AT © | I 9 B9 BT A=a1g ST Bl &1 ST ISl @ | ARTBIT « Fisid+
DI FHRIT DI AT GRSHIT A QW Bl Il T T & | T3 BT HROT GO W 8 Febell © | 37T
& ISAID I H FISUF & BROT DI YAl AT A ST ST bl © | offchd Yo 37U BHAGIRT
Bl WHR Bl U IR FAE QT S R 7g AT S1a1 2| gMYR’ e 3 U971 IR IH& g
M A 39 AT HT YA B— MW A 919 A fIeell AdR D! S BRaTS | UH T8 b oiTe
PR | O 1 Siaexi 7 g 3 TRT faan o &t oehl 9 <181 ufch 9 & a1 /e I 91 el I 9 dehlel
ATIAT BIb] AT &THYR Ugd | R 1 T U+l AgRTeT | oxd 1 7 faeell ¥ | 3R 3@ dr =i
U Ul | W Al Bl H[H bR o |

quiisr SgaRen | W BN DI {5 ug &7 AMBNT 999 & forg qERI a1 3= W iR g
Uedl & | JRgeT 7 IR far Aed § I8 9@ Afed wWee [Bar 2 6 S g1 & U OIRdl 8
ol S ORIBA B9 B DR YR &1 < ST | q81 a9 A7 Bl wacds AR Bl goll bR oH
H e BR BT UEUNl B, TR HTEROT W DI &1 | Wi Sfd Waisl 814 P fol¢ d IT BT 41 g
ofcll & a1 9urisd SS AN H 9 Sl € | Uob fgoi=ar 4 A1 b U IR ARA & 8l Aebel— “Hg
319 ORI TEl— Ig1 fgoih=a1 4 AT & I UR 61 I3 Fahell | I qUNSF BT STAT BT |

feear o & ART &I WY RTHR HRAT g8 e U 8 A ARI Bl UGB DI FHST BT AU
PRAT 5—"9d, Y Tl &7 BT UTers & | AT BT g9 Faior 981, 9 R & | el I o= At
WS S

Sl 3R goe A=A € | S SR o Ueb g¥R § YR | Ofd T1 Uh R D U
HHATG {3 & A QOIAT Bl U 81 8| Teb g Dl UR DR Bl 9a=T | eI, A3y &
ME—Ya &1 AT ¥ el 9 Sfa &1 397 RaerdT & | &1 g1 31U Soad¥ 91a H 8Id 7 | e
RIGIRIETA G SHRIERIA & ART &1 aROT R DI FoIY ATHAHE, FAAT, I 1 Fet 9ra=msil & drt
R JHE BT & AR AEAT g UH B Ufcdfed AR 1 &7 Uarg WIeRdl 2 |

ARTHIT A Y AATcdl § Vi gfad & Faet #§ {1617 3 Agwayul yHe Warl & | 161 &
39T S AU ATDHRI B Ui ST Te1 81 Febell © | oIRgepT 7 Uy I A1cdh H Wl &
Aegd | S Bl I Te & Ul o RErn 210 o 19 ¥ f3are &1 udTa gaR a8 g9 vee
B Y T B gs Hodl o— AR W JIF? I8 99 Y & AR BT QI

AT U eI IR -l & Ry @1t waa <& 2 1 a8 f 1em Wity &1 faare & et
31fe g TP AN © | I8 fddT8 AHe W W T 7 U89 Il g8 Hedl o— 31 fdarg ffrard
2"

ASNHA AS-T 2025 (109)




ARTGIT 4 B & Ul go FAT DI AR BT U IAT ACh H IoolIAl & HITAD
fasprfaca & Aread | e {61 ¢ | o A 5 S & Uld w5 gRunsil &1 W+ $Rd §v
QAT DI IS & WU H [gad fHaT | ol fapares & g9 o7 R SRaR & 3779 Y9 gadl
BT AfIfhar 3 AR siefebar 8, T ToT A 9 B & AdRI & Ufd == ydbe $i— “H
A o b 37TS1 & W< § g8 SUQ T 379 37AEI 3R AUTHTD AT fb ST8T TSI 37T 91 b
I8l 9141, gael, Borsl iR Rl @ 481 891 ARV | T T Avsd & Taugl &I Wifd § Mg @
ST BT TaRl & WU H BITHR 360 91 H 11 o1 | Ao—fa=r, Hfecd SR dell & q4s oieri
P! IIR g IS 39 fIwg IR AR {Usd 81 W&l & AT FaARRY 57 el TIHE & aN H
CRIBSICREIIIINE

ARTRIT A S JIRATT & WA G & ARA BT W X@ifed fear 21 9@ gRe H
T3 ATH BT AR PRAT THEITT 81 & | ‘SEET AlCd H Tl &l He 5d AR | 8l ©
dl 98 9 Afddd IR ol wxell g8 SU 9! deeid] ¥ dhadl o— “Adl Ugell 9k ST &
el goer # A1 Sifeafad &1 erfercy, Sa-T Ay 3iR gail daed  fIeTdr Ueb A1 81 Habell 8—3iR
TS Al d T T daalr g3l AT |

S fhdt Y Rerfcd SR & d qoi & HF T8l R81 2 | &1 7 ycdds I § (91 YfawT g gefar
DT T Ha1dT & | AT 1 fdgdT, U1 €1 &1 N, Tediiarg ol R, {RT 1 9fdd, givax ol
RISTHIRT ScTfe ST YA & | 3o ST 3idRel dd S R X 37U+ S&TaT &l IReg < W& 2 |
ARIPIT 7 U ATedl 7 S & Waa- AR T&dl oI Igarfed fhar g | #R1epld 7 ST Y
qed H I TEdl & AegH § AT e H Sl B BrRIGEd S IOR G T g | J - adl &
HIRAA @1 HRIYUTEA F & AR BT TTARRY A< G TAT| I Tad dl I Jawell 7 98l &
ARTR®! BT et Sia foram o | wmATer 39 WR fewol FHRar gon FEar 2— “8f W8— TARY HERT
DI RIGRE A M &I Sad HR @ E1s WP & HEAHE ST T [

T R B dTel ATIR DI ARIHT 1 FARHT AR HHAYHT ] " & AgH H IR
T 21 39 U § AERTN A N9 @) <1 FaRedT 9 0y Wifdd &1 N S € WU @ Bl
ATt 2 | oiRgaet =1 I8 Rig fhar & fb AR &1 9T &1 U ART 81 3ffdd TER1s | HHST Ahdl|
2| HHAYN A e @& U a1 IR {5 o Sl & Higwr T H U o) g faarg o forn |
HHAYHT GRT 3MMURT Tehe B TR FHRAT o I Faoild geal FHd gelgdd ggR hel & Tie
H STt f&ar| g | WRT gU ®e | Hell FHeiell SoTsl dTall dTell ST g2l & =3 § dedl & wu
H ST oI Bl TS FeDb VBT o | FHRAT 1 BHAYET b ATA—{Uar WR AT AR (5T | HBRI]
T AT & I URRIG H 9 I8 A 31AT © Al HeRMI S 1R 84 dlel 3R & Ui ForT
BIAR o AT ©— "l @1 gRe 81 O & U =1 QeI STRIYT Bl Sf$a fhar Smem aiik
g1 qS! AT SIrgEm S fhdl AT AR S Bl GER AfH Bl g vl 99 & fery fE=m S
g | SR 9T H AR BT Big A w9 U A AHBRI | 4T T BRI | 98 918 WRd T U

ofTH AZ-Tft 2025 (110)




I 3fdT Bl AT dTfeTan |”

S A B Reafd | Siiae fator ufshan & Anrer e € | Siaw fHatg @ forg & = gust &r
R A7 | YR feaar Aree H fQear e SiiR 31U ged & UTel-—UIIol &R 8 9 IT g1
TR HR il o— “H TR DA HR— U1 [45pg Bx, T4 & Yol &l el Hwdl |

Teh il DI B AU IR FEI HRAT ISl 8 | FdHIcdia g G & Alel-—urel P! TdMH
RSTRER B Bl Fager SR el &, Sidfc Fraricaic &1 Uihar 3 Yo 3R &l |1 d1 HaT
Redl 2| fRaar 3R U o9+ & 9gdrd ¥ AN % 31 Bl Aed Rl US| YU H8ard & 418
i °T ofdr € IR FA @l & R F deifhd dhaat faear | ‘w8 UR 47 o1 WY’ 1edh H ITforehr
FHIAAT & Aegd & A 1 Ffore Rerfa & fafya fear a2 onfdfe e & amef 9 wds
BIAT FHTS BT fBEAT 81 99 Urcil | g8 WO/l & QA Gol & Sildd | Mdaax fdars o
RAR &1 I H A BFT a1ed! 8 R AT H UiifRad Siad Siem @msd! € | 0T Siiad &
A1 DI ISR BT §g TSI DET o— “HI Yl 8H VMBI & 3R SHART Siig= AT AR Al
21 99D U U BH STl gU ST g9 Sl 8 | F7 IR @R ool Tl amd— ol T8l |

Y AT ATCH H WAT & HEgH | A DI S & Uil ATHIE BT & 17 T & | T Dl
ST b1 Tex) FHST € | BN &l gigan g uRifg o1 gour avf ol 1 8- T8l B uran | fhar
T fre dE S B Y gdhed BT SUSHH GO Tl BT e 8T 8| @A BT Al go a7 B g
901 &1 7 TR BT UST| @1 &1 URAHT Dl s Bl & oY dRe—aRe & i UV Y | I8l
qdb b IABI UIHT BT 217 AT Y29 O Bl Q1 BT YA AT TAT| Hell o1 61 7 g9 Reafq &1
eI | ISR {BA1 5— 81, W1 98d URig Aldwadad 941 | S9& Siid" BT e YhTi AT
B o O S Aoheldl el IR— S Sv— Sqab! YR &1 d &I dal gam I Sl g4 T ¥
S g o 2R 99 O | & e S iR wfaegdad! | fhae FeAd @ el S-S
Bl ®I GIaR a1 U 81 AHdT BIg HIRF— R 9 AN+ T DT §6 Bl He1d DI Y T
# gae fear! wer T & W 1 avre MR g1 TR fhar war safasAfa de 9 forr el =,
A forar Sifve— R a1 R S diax qH Tice Hsd o Hadl 17"

AT H fdeor ufowr, gigwR, S99 S qEdr & URed U A1 Heldn § | @ &
T H ST A & AII—AT = MA@l BT FH B ST Tia™T & | §AT Bl IS ST
Q1 ATCH W EHIGT 1 & AIH | IS § S @ SuRIf @ 7 1T T 7 | AR @ 9 g &
AR 4 faeell # SRISTH b & 9g 4 gHIal a1 1 §cg Bl fourer Rerfcr o1 &g § @
& 9T far | oRgedt 1 v Sl &1 AsHIfdes 9T & R gaT 9M1 & A’IH ¥ o)
féar & |
forepef :—
Fepel wU H I8 PEl O Wbl & b ARG BT o+ BN Siigd & fafder sl &1
IHTST HRAT 8 | HRIBIA S B R & Ui M1 A ofF & Ar—1 Sl A1 bl A
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TS BT B | 3T DI T T STl g 3 Wiaetdad & BRI fhdl & 3N 87 B
faa 181 2| amygfie S 7 &R &3 | U Uil & 9o IR W Bl I AT 7 | HRTId dhae
S BT T U Bl T SONR T8] Rl 8, dfed IAD ThRIHD R Y fawmd 2 |

GO CE
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SANGAM

T <Y 2 AR gRT USRI dg9INe—agfavad ey &1 FEfid siaRis g J1iid A A

ANINTERNATIONALMULTIDISCIPLINARY MONTHLY MULTILANGUAGE YOI+ 13, Issue 5-6
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eI FEIIaT §ag AT e Iaferar : arsfiur
TIGToNTE T[Tl o HIfHPT (Rrere oftfdrar & iy wiwf o)

grdt snfdcer
erefl, AT faWmT, 9R |ar g fazafderne, Ry, 8RR |

TR -

AEIAT Tg (Self-Help Groups & SHGs) ITHIOT HeIhahoT IR MY f[daTd &1 U Heh
A 8, Sl faRy wu | ARl &I offeie wu A AR a9 H 98 ¢ | [JeR # Sifdsr
(JEEVIKA) ®RishA 1 SHGs & AEIH ¥ ITHIT AfZARIT 3R SHOIR @911 &l |\ifed b &, foras
I facira e, arfsTe erfthavor iR Jed STfidar & R T gU & | 98 9 SHGs @
], BRIV 3R f[I8R 4 SiifdeT gRT Gaifeld gerd ST Ugal &I Ted f[avevyor uKgd
FRAT 2| I§ g UMV ISR gord, Afearsi &1 e Refd § gur iR AMifse
HRHDHRIT H SHGs B JHTGRNAdT BT JATd+ Bl © | A1 81, I8 WY SiifddT Aieed & Ahdl
HAMAl 3R FAITAT 6T fAgelvor R U Afds § SHGs AMRT ged ITHAT & fo1g FHrarai &1
gema Al IR R © |
ofdaer :-

YRA H W FErIar 998 (Self-Help Groups & SHGs) ITHI0T fAdr 3R A2l ARifthaxol
& Heayul AegH 99 g © | SHGs 391 WIHd! FHEI T AR HRd © T8l IVl Ay 3R
PR 7 AT 9 iR Il WAt & Aeas 9 ORI GRE UK Rd © | $9 FHE1 BT 9=
I ARSI B ATAMRR T, ! ORI FERAT 9MT 3R I WRIHR & R ST
IR 2 | SHGs BT Hisel T FHERIT DI FAST B, I AHfed &HdT &1 f[aH a3 3R
AHIRoTS FeIfthdRer GARET 3 § FEF B |

g~ 59 T SrroiifaeT AR (Bihar Rural Livelihoods Promotion Society & BRLPS) &
dgd darterd ‘Sfdd!’ Ugdl -1 I8 § SHGs ®I |Sd AR Feh a1 7 | Siifdest =1 Afgetrsil &
o< Seraar, uf¥reror, v ok STHAAT BIerd UaT BRI ged SeHar o 3R Aicdrad fdbar
2| P, TUTe, BRI 3R Wel TR o fafi=T et o wfgerell =1 en Sev wenfig fag
g
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SHGs 3R geH ST &1 I8 Aled 7 dhad 3Mdd FRhHRU Bl gl adl ©, diod
Azl & 19 ARG g, (107 o @l ewar iR dmifore ufaer 4« gig a=xar 2| I8
SN STfIRT BT $H Uel BT T8 [ITIN0T HT, ST UTHIvT f98R % SHGs 3R |eA IetAar & u¥rd
BT T BRAT © |
frgre Sifdar : SHGs 3 g3 3afdrar & serar & 3 1fdrar

SiifdeT (JEEVIKA) fd8R 19 IrHIor 3freiifdaT 49 (Bihar Rural Livelihoods Promotion
Society & BRLPS) &I U Y@ Usd &, [oTIT Ieed UMV URARI hI AIRh T AR S5
3ITSHIPT & Y WA UG BT & | 99 2006 H ARH g Sifdd] USel BT §&F e RId AR
e Ao IRERT BT ST BHRAT 3R I8 AMd HU A SMMAMHR g9 & | I8 ysel SHGs &
H1EgH | AfGeTRI Bl ST HRell & R S axiig eI, ST DI R fJuor e &1
T ST § FEIAT Y& BT & |

Yo7 ISR Ford H SHGs 3R ged ISAMAT BT J97d W /Y F Q@1 Sl Feball © |
SHfaeT & Argd 9 f[8R @ Afzamsil 7 $Y eRd SeM, 99 Aol 3dTed, sifdd Edl, S
BT, 3R AT UTel H FHeId] UG Bl & | SRR MR gA1g Ol URURS DIere BT 9 SUANT
o T &, R AR Y 3R I JI6iRl H 30+ I8 9F D! ¢ |
Siiferr &t erar sie FrRfumd) -

SHfaeT Afzersil & W3 Tl gl (SHGs) & ®U # |§fad &xdl 8, w8l 9 Fafia s=q
PRAT © 3R 57 g9l Bl AHfad BIY H ST Al © | I8 AMfed HY SHGs & ARl Bl oY
T UG IRAT &, TdT STIRT Y, uR[uTe, S¥ied, Wil THwhIvl, FYaxl ATIR 3R 31
GeH Al BT RITUAT # R ST 2
fordier womderer iR S fodor el -

ST o ARSIl BT GRGERT BT b1 YUMell ¥ Sire # Aeayol e ¥1E & | SHGs
(¥ WA |HEI) BT FAST B S5 dfbdT ATl T ygardl 7 2, o § @ @i,
FSfSTee AT JoITell 3R oy 0T JiAemy e ¢ | b fofbsl HrRishd & #egq i SHGs &l
P ANl &R U KT IUAY BRI ST 2, [T AlSArsil bl Ged el &I W01 3R TR
# e fHerd 2 |

9 3T, TRBR B A= AN, O Jer=Eal ga1 o1 (PMMY), fhas wise
Prs (KCC), 3R Afeel AT SRisAl & Aegd | 1 Afgerell &l fa<iig Ferdr e &1 Sl
2| I8 ORI S Aferell &I 7 dddl A<y STAMHRAT U&TH Ral ©, diedh I (A<
gdee SR f$fieet oF—aa &1 o= A1 <ar 2 |
Jafdrar ey sie ufdraror :-

SifaeT Afgerall T A= ufieor srRieHl & Ard 9 IHar e, O gaee siiR
fauor dairel # ufRiferd wxal g | 3 Ui dRied I BN MaTRd Sed (S Heoll IcTa,
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SIfge ell), URIUTe (S SR BIfH), BRied (S S[e, gA1g, TRIDICI), 3R WTel IRVl
(S 3TER, HTel, OIH, UTTE) oI &3l ¥ ed SeM i & # 788 $vd 2 |

uf1erer HRiwHl § Al wf Safar & g Rigia, ad™ areEr §9F1, R
gded, fquoE oI, SR UTEd a1 oIl JMMavId &HARll & [dHN HRET Sl B 9D
rfafRs, fefiica AHIET IR S—D i wich™l &I STANT W RIEmrn STar &, ey Afgerai o
Y ITET Bl AT da7 BT JaR Herdr 2 |
Taftor SreTone TS 3 SifrdT @ AoTaTe -

SHfdeT & Aredd | AR 7 Y AEIRT el H AUd Fhadl U< & g | Feoll
ITEA H ARl 7 Sifded e, 7eRed It AR S Uiel &7 Tl Yo o 3 | agurerd H
Afgerell 7 SR BT, T uTed, 969 gTe SR Aol UTed o &l H§ Sed wemfua feu E
BRI 3R A8 & &F H ATl 7 S[e, BUSl, TADICT AR HE & a0 o I 1Y & |
3 ST BT W BT IIOTRI & JTATdT TSI 3R (ORI aIoTRT | HY 9= 137 © | f$fed
©ICHhiH O Amazon, Flipkart 3R 30 $—PF ddESc & ARIA A |l SfddHl & IS
3ffretTg A €|
ATATIoTd SfRpdeor -

SHfAT BT YHTT Dact ATIH ALHHRUT ddb AT el 8, dicd AMISTD ALRHHROT H A
sqd! Ae@yul YHHT © 1 SHGs H wrfier) Afeamst & o o9 @1 ear & 9gril 2| d
ARG e o YHBs H Alhd Bl 8, URAR 3R FAreT & ol # I ARieaRT 98l
2 |

AT AHGIRIS d3dl H 41T oIl &, AT Jal W a4l Bl ©, AR [ JRImas
@ AT WEANT R W@ e dremeil # wrfier a9t 2
fordier yagar siiw ureRRfar :-

SHfdaT 9 SHGs ¥ foxiia yaed oiR uReRiar gHfad & @ foru fefvtea dfa ol
TG Ol Bl IR 7 | {1 faxiig o< §@ @ral @ " 9 fdy 91 €, &k frafia
WU W oS iR efifee ufhar gHfied & S 2
wiferer @ goTa -

SiifdeT (JEEVIKA) Ugdl 9 48R 4 UrIvr AfZemsil & Siiae § 19d deald ol 2 | 39
Ugd @ ARIH ¥ AR 7 T dddl AUAl A H g BT 7, e I AP wU F SMAH I
TS B | ARl 7 P, UuTed, SRR, WEl JRIwhRYT, iR HaT &3l # eI e I by
g, Sl 1 dael I0! KT 3 Bl 1 7, dicd I1d URART DI AT ReRAT BT W FHRaa
FA T |

SifaeT A Afgemil &I fa<ia deRdT iR dfeT daril ¥ el 7, w9 99d IR 0
TeE B HAST U R Fd! © | [T 9T iR S—hiv wichMi & Aregq ¥ 9 370+ Icaral
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BT WY 3R TET IR & 99 el © |
39 g 1 AR &I AHIfTd AeRhdxor ¥ Ue f&ar 8 | SHGs # 9rfiery =1 Afgarsi

@1 07T o BT ewar | gfg BT § | 9 WEEIRIS Sodl H W ofdl §, |MISTe J&l IR F@l BRdl

g, 3R g e aroel § afthg gfer fvme €
SHfA®T &7 I8 Aed 7 ddd 3Mfie Ferfthaxor da Hifd &, dfew AfemRIl & AHarid

-Icd, ST Ugemd, 3R uikariRe ol # |ftha arfiar) &1 iR W yar &Rdr 8, ey

ITPT g WR R FAISS I ST § R 837l 7 |

ga*rﬁ:ﬁaﬁvérmaﬁ:_
galfaar :

1. i Serget o weft : ariioT a3 H W |wEdar el (SHGs) & Wewl & gatw i
AEIAT U B H HISATS Bl & | §abi IR A<l Fer=l & 0T Ui &)1 Sffed 8l
AHaT B, MR I &t &8 A FHRAT ¢k

2. fAgurer sfie fuvrer drare o 3191T : SHGs gRT 13T STTEl & I 3R I WX O
fIuor HRAT U ST A 2 | fAuer S SR BIeret B BHl @ BIRUT ITal b fdmhl
GUESEES IR

3. uzmafere ufdharsit o SRGar : TRERI IR IR FERIdl Urd &+ @ fog Sifed
TRIA~Teh ATl BT AT HRAT Uedll 7, il SHGs & oy |HY iR\l a7 AR
EEEESUR

4.  GIATTD ATewrarit 3T SraTsil B YT : YT HHAIST H ARARN B URURS YfHhT iR
ATATINTG ATRIATS ATl @1 SEAAT B Ffd Bl 8 | B URAR Al & ATTAT RIS

TATET I UIcAred 8l & |

TNTITY :

1. Fifses Rt gomaee : fSioiea dfb T iR SifFersa qiras vormell @ dend | i
G Id Ugd 9918 ol Hahdll & |

2. ufraor 3l gavar fRrafor : AR @ fauve, iy veee iRk Safiar srere # ufdrferd
PR IAD] AT 9GS S Ahall 2 |

3. TATelY 3T T §Iel 9% Ugd : 5—dMd 3R fSRied wiehiH & Aedd | SHGs &
ITGT DI AP dISIRI H YZTAT ST Febell o |

4.  FAfger efpeeor : SHGs ARl Bl Agarie A AR oy o9 of vfHer | g
PR D 2 |

frere Wifdor & 9o ATHGH B AT (Case Studies) :

1. afEer ofY 3uf3el o gug : Shifder & Arem | 1fed after w9l 7 3y smrRa Semi
H Al U B & | A FHE Sifdd Well, Feoll IcTa AR a1 8¢ 8, Sl 4
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Hacl IDI AT I & diedh WA ISIRI H dTol 3R Sifdes Icaral &1 mgfel Fireead
HRA ¢ |
2. gedafdeu smetlRa ga Sua : AR & g TWRiey iR swHfHig 9% SN 9%, S[©
ITe, IR AT & 941 BT AT B @ &, S W IR IS IIoTRl § A6 § |
3. UPuUTGd 31T 3T IcUTE AmaTRd s ¢ HElU WHEh WU A SAX ShIgAl HaATeld PRl
2, [o1a> AT 9 gy 3R g7 IUTRT BT fAUoT fham SIrem 2 | I8 7 dddl I9a! 371 Tl
2 dfcd IRIR & W90 WR H W IR axal 7 |
forepe :-
3 AT A8 (SHGs) 3R geA IeAar JTHI0T RISHIR JoTd 6T Udh FeRh ATedd Alfad
8U €, fa9uey fdeR i X1og § S8l Sifder Ugel o Aigerail 3R HHSIR ol bl HIRDH B H
HEaqul YA 79S8 | I8 31edd il & fb SHGs & dred 9 Afgelrali 4 7 ddd e
SITHAHREAT UTeT BT 8, dfcd AMISTD AMRRHRUT AR AREIRIG e ¥ A1 U+l AR 98Tg
g

SHIIdT Ugel & ARTH | AlZelrel o By, UUTed, SRR, 3R TTe TAWHRY oI fafd=
g H geH A WG {6y &, S Uo7 &1 H ISHIR & [THR I~ IR 3B © | $9D AN,
fa<ira AreRan, fauore aierer ok fefored fa<iia Hamsil &1 S Afdetiel o &war &1 AR Jolga
BT © |

9 WY ¥ Y8 W AT fb SHGs 3R eI IAMT &l I8 HAied dhacl ATd ARHHRT
qb AT 781 &, dfcd AHINTE HeIhdRUT, ARETRIS qcd 3R U o &1 ewar § 1 Afgetail
BT Teh AT © | s #, afe SHGs 7 31 31 faciig, d@-a! &R fauor wermar ar @,
ar J greT srferaRen § Ud U qfAET T \ad 2

goof -

1. f8ER &R | (2023) | f9ER AT rohifadT daeq afafa Shfdewn) arfffe ufddes | e
dIRYAITN |

2. AETS | (2022) | 9RA H W WETIAT HHB AT : WA 3R U2 | 4ag : IS HiY 3iR
T I § |

3. I, AR (2021) | T HERIAT GBI & AIEIH | GeH ST : [d8R BT U 0T | THIT
famr S, 45(3), 45—60 |

4. T, Ul (2020) | AfZe ARRHGIOT H W FERAAT Gl $I ST : [T8R &7 Udb 313 |
YR AT Har UfihT, 61(4), 239—250 |

5. 48 T & (2019) | W AT Wl & AA A fO<ig FAERH : [9ER &1 U6 e |

JITRTSET UTHIVT eI ST dd, 26(1), 34—42 |
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1ol afdre Torda : th uRad

ur. ot erereceter
aremr, o=l fawmm, afferg e fawafdenery, faearr—610 005

BTN AT AT 9RT & SR SR TR0 & dre VUfqeiie Ud AWIdnTd |eEl @ s
UBRAl BT 52 2 | SHBT ATUD 3£ S AR AEPiad WRURTS] (STR Ud &1 &) Bl Hrd
ST, EANI QTS fORTAT &1 FH] [ABRT R & A1 S &3 & AN & drd Haeg Bl 3R 7ol
BT & | BIEN 3R THATg & THE SR & q1d I Bl F Fel 3 X8 Hell—HIGp /D JSTd
B SiEd W B Y g AR 7 SRI—AHd @A & 7Y IR S 9NN @ g | a8 R
AT §IRT 3 HATeRIT ol AP, HUST, Yefd, e, Wel YHHR], T 3R THROT 311
TqAT BTR USY ARBR © TSN | SMARTA fHAT 1 &7 & | Ig Bridshd I e iy (NEP),
2020 & 3R &, Sl FHBIT S JOMferdl & A AR S IOl &1 Fqfg & AHoy
W SR Tl 2|

1591 TrcTe] | AGY & MU & &3 UR ATET DR dTel RSl URTshH UiS= Wirar R &1
U AR 91 Aed o 3R S=id e REfell & aud o & o il (STR U< &7 A
DI | T8 W dicd 99 9 T H Th U B A A5 B @ fo v SR iR 59 S8
Bq 3N d61 Bl IR B O Rl T of ST & M 7 31 ge 4 fdeqgel 441 Hx A1 | wRIepH
U 7 S A Bl geel a9e AR REfe T o a8l wenfid #x fean, Ry are d Rraer,
Mg & A | SIET ST &7 | S 9<h brell 78] Ol Aebd o I7eb ford uiea =1 refl faga=rer
HiGR BT AHTOT HRATT AT, ST AT SIEOT—uf¥erd qfferrg H deerel & 9/ F ST ST § 3R
T8 IR B A1 TH 9T DI AH B PG |

TS W Bl & M | ANER IRV ST & HeH 1 Rl W 9 US 7, o
AR SR WG NG 81 77 & fh IR 99 39 ufdy orer # 97, <%, Avpfa, 1, e,
Hell 3R Rreq J9 BT [T 8T € | 1 & fHAR Bl & =rel, Merl 3R ferl § Rerd Afer
3R UrSemary, WH—UI & g BoIRI ATl | ST f[Agl &1 a1adid 3R 989 B1 Tars I8l
2| SA 3R, AfeTg W¥pfa, detr, Riey, A1’ &1 o iR IS I ©, el dffiel Wil H
S BT GOl U 7, Sl AT B Fa9 I 9191 3 9§ U 2 | Afitet 9191 3R 39T I
e RV 3 gRT flRad ISR & F9I | 8 ARAI 919 JoMierdl &1 T 98] SR
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REl ¢ | AHerg RIed e &1 Saa™ I[UreRTT 31k ORI URYEAT & A1 3IGYd aRgDall B
arer T JfeRt & ft Wi 2

U B | 8, Al BN Iea e &1 srpiell e I8 7, d derg ArdsiRe S
DI AMHIET A T © | I BRI 1 Ufed URFRT BT A= <@, AT AHArg 7 ATl SldhariR=Rs
(e wrfefcas wRuRT) &1 ReR <@ | 3 Sad 9 SeER0 € o I8 g9fd § & 59 e wRa
@ <l &, Brel AR Ay, YR &1 oM [RId & I e o |

599 A1 HEaUl 91d I8 7 b R WRpIA & A Q1 Aatnal, drifesd gfte 9 ) 89
& qrac[e, diedl F TR AR Silad Hee Wl 8 | §3—g% W &M D (7srg Hrefl R TR,
3T, TREYR I 3MAUN & Il TR M o, ST JMfaRe w9 A S dal & w9 ¥ 9 gU
2| g e, afierg § S, IMRaRH, SR, HTgAR), fremedell, amEueif SR e Sahte
S daedfcd] I I8 © AR Ioiv SIerl iy, el & add, gars, qfol fFrfor, 9 qfe, @,
&, BIRIR a7 S =1 oreiT S=Iril | ARTeT™ Qa1 € | 919 & QT dal & ard U= Gay Siide
& B3 &F W W 7, O At H A fawy, dfferg & & 9 § il @ SuRefa enfe |
ST S99 QM1 dal & a9 Wadi a1 @il IR gAEiel | difgd iR AamagiRe <l &=l | g
& wewyget faeral &1 i 8 Jadar 7

BN AR ATy dr dffiel Afeed & 4 HUD AR d87 DI ASlgd DI D ATTAY
gerTEAl Al TR AT B GRCDIU BT I IQId gY, R1eT FATrd - el Awphcr 3R Bl & 4=
AT I et T X Hael Bl R | Wio, gie B 3R IADI SIed A B UAE 9T 2 |
IR (B1el) H IREars wR =t arer ‘Brefl afie ErHE rTa fhar S J8T ', e SRM
IR B @ < e fafeal & fiff= gl w farms /gl @& 9= dafvre
IMEF—YaH, HHAAR, =it S AT @1 SITg, RTdT Ieed aFl & dra el 3R arsh
HAl DI A A © | $9D] TS I GFT S AR FIEpdd URURIRAT Bl B AT, FART
AT faRIId &1 AT UST B_AT SR &3l & dra ARl @ 419 |ael Bl TN BT © | b QI
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Abstract :

Depression is a massively growing disease that is growing among many people mostly affecting
the children and the elderly people. Many elder people are suffering from depression due to the lack
of care and love from the family.

We can use Machine Learning Techniques to identify and diagnose the disease among elderly
people so that they can recover from depression and can have a healthy life. In this paper we can
conclude that we can use automated Machine learning Techniques like supervised machine learning
to detect and diagnose depression among elderly people.

Keywords : AutoML, Depression Detection, Elderly People.
LINTRODUCTION :

Mental Health Disorder like Depression is common among many people today including the
children and the elderly people. Most of the elder people sometimes after the death of their partner
will prone to feel lonely and alone which eventually leads to depression and some elderly may be
addicted to social media for affection and may ultimately suffer from this disorder. In many families
both the husband and wife may be working so they may not be able to take care of the elders so they
think they may be neglected and they will not follow proper diet and will lead to depression. So there
must be some means to detect the disease early so it can be diagnosed earlier.

We can use the supervised machine learning techniques like classification to classify the

elderly people who are prone to depression.
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IL. FORMULATION OF PROBLEM :

The formulation of the problem for depression detection using machine learning involves
defin-ing the problem statement, identifying the target population, and specifying the input and output
of the system. Here is a general formulation of the problem for depression detection using ma-chine
learning.

A, Problem Statement :

The problem statement for depression detection using machine learning is to develop a system
that can accurately identify individuals who are at risk of depression based on a set of features
extracted from patient data.

B. Target Population :

The target population for the system is individu-als who are at risk of depression, including
those with a history of depression, individuals with chronic illnesses, and individuals experiencing
significant life stressors.

C. Input:

The input for the system includes a set of fea-tures extracted from patient data, which may
include demographic information, medical his-tory, lifestyle factors, and psychosocial factors. The
input may also include data from mental health assessments, such as questionnaires or interviews.
D. Output:

The output of the system is a prediction of whether the individual is at risk of depression
based on the input features. The output may be a binary classification (e.g., depressed/not de-pressed)
or a continuous score that indicates the likeli-hood of depression. The formulation of the problem
for depression detection using machine learning is an algorithm to analyze electronic health records
(EHRs) and identify patterns that may indicate depression. For example, a study by Chen et al. (2017)
used ML algorithms to analyze EHR data from 8,205 patients and iden-tified specific clinical features,
such as sleep disturbance and antidepressant medication use, that were associated with depression.
IV. SYSTEM DESIGN:

Designing a depression detection system using machine learning involves several components,
including data collection, data preprocessing, feature extraction, model training, and model evaluation.
Here's a general system design for depression detection using ML.

A, Data Collection :

The first step is to collect data that will be used to train the depression detection model. This

can include data from electronic medical records, patient surveys, and other sources. It is im-portant

to ensure that the data is properly anon-ymized and that any patient information is kept confidential.
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B. Data Preprocessing :

Once the data is collected, it must be prepro-cessed to prepare it for use in the machine learn-
ing model. This can include steps such as data cleaning, data transformation, and data normali-zation.
C. Feature Extraction :

After preprocessing, the data must be trans-formed into a set of features that can be used to
train the machine learning model. The features can be extracted using statistical techniques or machine
learning algorithms.

D. Model Training :

After extracting the features from the data, the machine learning model undergoes training.
The process involves selecting a suitable algorithm, defining hyperparameters, and dividing the data
into training and validation sets. The model is then trained using the training data, enabling it to learn
from the input and generalize its predic-tions.

E. Model Evaluation :

Once the training of the model is completed, the next step is evaluating its performance.
There are various metrics available to measure the ef-fectiveness of the model, including accuracy,
precision, recall, and F1 score. These metrics assist in determining how well the model per-forms in
making predictions and identifying its strengths and weaknesses.

F. Deployment :

After the model is trained and evaluated, it can be deployed in a production environment. This
can involve integrating the model into an appli-cation or service that can be used by clinicians or
patients to screen for depression.

V. MATHEMATICALMODEL:

A mathematical model for depression detection using ML can be formulated as follows :

Let X=[x1,x2, ..., xn] be a dataset of n sam-ples, where each sample xi is a vector of features
that describes different aspects of a patient's behavior, such as their speech, facial ex-pressions, or
physiological signals.

Lety=|[yl,y2, ..., yn] be the corresponding vector of target values, where each yi represents
the label of the corresponding sample xi. In this case, the label can be binary (e.g., depressed vs.
nondepressed) or continuous (e.g., severity of depression). The goal of the ML algorithm is to learn
a mapping function f: X ->y that can ac-curately predict the target values of new sam-ples. This
mapping function can be represented as a mathematical model, which can be formu-lated as: y = f(x)
+ e where e is the error term that captures the ran-dom variation in the data and the model's inabil-ity

to capture all the relevant information.
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The ML algorithm learns this mapping function by minimizing a loss function that measures
the discrepancy between the predicted target values and the actual target values. One common loss
function used in depression detection is the bi-nary cross-entropy loss, which is defined as :

L(y,y)=-[y *log(y) + (I-y) * log(1-y")]
where y is the true label, and y' is the predicted label.

To minimize the loss function, the ML algor ithm uses an optimization algorithm such as
sto-chastic gradient descent to update the parame-ters of the model. These parameters can be learned
through various ML algorithms such as logistic regression, decision trees, random for-ests, support
vector machines, or neural net-works. Assessing the performance of an ML al-gorithm involves the
use of several metrics, such as accuracy, precision, recall, F1 score, and the area under the receiver
operating characteristic (ROC) curve. These measures evaluate the algorithm's efficiency in identifying
individuals with depression while minimizing the occurrence of false positives or false negatives. By
evaluating the model using multiple metrics, one can get a comprehensive understanding of its overall
performance in detecting depression. In summary, the mathematical model for depres-sion detection
using ML involves formulating a mapping function that accurately predicts the target values of new
samples while minimizing the discrepancy between the predicted values and the actual values. The
model's parameters can be learned through various ML algorithms, and its performance can be evaluated
using var-ious metrics.

Research papers exploring depression detection have utilized several machine learning algo-
rithms. The selection of a particular algorithm depends on the objectives and needs of the re-search
study. Among the frequently employed algorithms for depression detection are :

A Support Vector Machines (SVM)

B. Random Forest

C. Artificial Neural Networks (ANN)

D. Logistic Regression

The excessive costs associated with model de-velopment have led to the emergence of a new
concept which is the automation of the entire machine learning (ML) pipeline. This approach known
as automated machine learning [9] aims to reduce the burden of development costs. Nowadays, the
AutoML system has the capabil-ity to dynamically merge different techniques to establish a simple
and user-friendly end-to-end ML pipeline system. To create a multitude of personalized AutoML
methods, our objective is to develop the most sophisticated Al system.

The AutoML workflow involves several stages including feature engineering, data preparation,

model generation and model evaluation.
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The process of model generation can be further categorized into search space exploration and
optimization methods. The fundamental design principles of ML models are determined by the search
space which can be classified into two categories: traditional ML models and neural architectures. In
terms of classification, the op-timization techniques can be categorized as hy-per parameter
optimization (HPO) [10] and ar-chitecture optimization (AO) [11].

VL.  PROPOSED SYSTEM :

The proposed system for depression detection using ML is a software application that utilizes
machine learning algorithms to analyze various sources of data to aid in the detection of depres-sion.
The system will take advantage of the abil-ity of ML to analyze large amounts of data and identify
patterns that may not be evident to hu-mans. The proposed system will consist of the
following components :

A, Data Collection :

The system will collect data from various sources, including speech recordings, neuroim-
aging data, and electronic health records. The data collected will be used to train and vali-date the ML
algorithm.

B. Machine Learning Algorithms :

The system will use various ML algorithms to analyze the collected data and identify patterns
that are indicative of depression. For example, the system may use natural language processing
algorithms to analyze speech patterns or image processing algorithms to analyze neuroimaging data.
C. User Interface :

The system will have a user interface that will allow users to input data and receive results. The
interface will be user-friendly and intuitive to use.

D. Output :

The output of the system will be a prediction of the likelihood of depression. The prediction
will be accompanied by a confidence score that indi-cates the reliability of the prediction.
E. Integration with Clinical Practice :

The system will be designed to integrate with clinical practice and aid in the diagnosis and
treatment of depression. Mental health profes-sionals can use the system to aid in the diagnosis of
depression and provide targeted interven-tions.

F. Privacy and Security :
The system will prioritize the privacy and secu-rity of the data collected. The data collected

will be anonymized, and access to the data will be restricted to authorized personnel.
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VII. CONCLUSION:

In conclusion, machine learning algorithms have shown potential in aiding the detection of

de-pression by analyzing various sources of data, including speech and electronic health records. The

use of Automated ML algorithms in depres-sion detection can potentially lead to earlier diagnosis,

targeted interventions, and improved outcomes for individuals with depression. However, there are

also limitations and ethical considerations to consider, such as the need for large amounts of quality

data and potential biases in the algorithm. Further re-search is needed to validate the efficacy and

safety of ML algorithms in depression detection and ensure their responsible use in clinical prac-

tice. Overall, the integration of machine learning in mental health holds promise for improving the

accuracy and efficiency of diagnosis, treatment, and research.
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Smart but Unfair: Tackling AI’s Bias and
Privacy Blind Spots

Mohammadi Begum

Krupanidhi College of Commerce and Management, Bengaluru, Karnataka.

Abstract :

Artificial Intelligence (Al) systems have demonstrated exceptional capabilities across domains
such as healthcare, finance, and criminal justice. However, they often inherit or amplify societal
biases and inadvertently expose sensitive user data. This paper explores the intertwined challenges of
bias and privacy in Al systems, emphasizing how efforts to solve one often affect the other. We
survey current methodologies for identifying and mitigating algorithmic bias, discuss privacy-
preserving techniques like differential privacy and federated learning, and highlight areas where these
goals conflict. By humanizing the discussion through real-world case studies and proposing a set of
ethical design principles, this paper contributes toward building Al systems that are both fair and
privacy-conscious.

Keywords : Artificial Intelligence, Algorithmic Bias, Data Privacy, Fairness, Federated Learning,
Differential Privacy, Ethical Al.
Introduction :

Artificial Intelligence has become deeply embedded in the decision-making pipelines of many
critical systems. From predicting recidivism rates to approving loan applications, Al algorithms are
increasingly responsible for choices that significantly impact individuals and communities. However,
beneath their predictive power lies an uncomfortable truth: these systems are only as unbiased and
secure as the data and design decisions behind them.

This paper addresses two foundational issues in Al ethics: bias and privacy. While each presents
distinct technical and social challenges, their intersection creates complex trade-offs that require
careful navigation. For example, collecting more diverse data may help reduce bias but may also
increase the risk of privacy violations. Our goal is to illuminate this tension and propose paths forward

that do not sacrifice one goal for the other.
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Literature Review :

The rapid growth of artificial intelligence (Al) technologies has raised significant concerns
about algorithmic bias and privacy infringement. Numerous studies have explored these issues
independently however, the intersection of both remains a growing area of research.

A, Algorithmic Bias in AI Systems :

Algorithmic bias refers to systematic and repeatable errors in a computer system that create
unfair outcomes, such as privileging one arbitrary group over another. In one of the earliest landmark
studies, Barocas and Selbst (2016) highlighted how bias in training data leads to discriminatory Al
outcomes, especially in sensitive domains like hiring, criminal justice, and healthcare. Buolamwini
and Gebru (2018) further demonstrated how commercial facial recognition systems performed
significantly worse on dark-skinned and female faces, attributing this to non-diverse training data.

Understanding Bias in AI Systems Bias in Al arises when models produce systematically
unfair outcomes for certain groups. It often stems from historical data that reflect social inequities.

Bias may be introduced during data collection, feature engineering, model training, or deployment.

Types of Bias :

. Historical Bias : Pre-existing societal prejudices captured in training data.

o Measurement Bias : Inaccurate or incomplete data labels.

° Representation Bias : Under-representation of certain groups in the dataset.
. Aggregation Bias : Applying a one-size-fits-all model across diverse groups.

B. Intersection of Bias and Privacy :

Only recently have researchers begun investigating how attempts to preserve privacy may
inadvertently exacerbate bias—or vice versa. Bagdasaryan et al. (2019) revealed that applying
differential privacy to neural networks often disproportionately affects underrepresented groups,
worsening classification accuracy for minority data points. Conversely, efforts to debias data through
augmentation or re-weighting can expose sensitive attributes and weaken privacy guarantees.

This emerging intersection calls for multi-objective approaches where both fairness and
privacy are simultaneously optimized. Veale et al. (2018) argue that ethical Al frameworks must
address these dual concerns holistically, as they are often two sides of the same coin: data vulnerability.
C. Gaps and Future Directions :

While isolated solutions for bias mitigation and privacy protection are increasingly robust,
integrated solutions are lacking. There’s also a need for more real-world audits, open-source
benchmarks, and regulatory guidelines that factor in both bias and privacy. Furthermore,

interdisciplinary collaboration between technologists, ethicists, and legal experts is essential to
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designing Al systems that are not just smart, but fair and respectful of user rights.
Methodology :

To investigate the dual challenges of bias and privacy leakage in Al systems, this research
employs a multi-phase, experimental methodology involving both quantitative evaluation and
comparative analysis. The study focuses on supervised machine learning models trained on sensitive
datasets where demographic fairness and data privacy are critical.

Research Objectives :This research aims to :

. Quantify the extent of algorithmic bias across different demographic groups.
. Measure the impact of privacy-preserving techniques (e.g., Differential Privacy, Federated

Learning) on model performance and fairness.

. Evaluate the trade-offs between privacy protection and bias mitigation.

Dataset Selection :We selected benchmark datasets commonly used in fairness and privacy
research :

. Adult Income Dataset (UCI Repository): Used to predict whether an individual earns more
than $50K/year based on features such as age, gender, race, and education.

. COMPAS Dataset : Contains criminal records and is widely used to evaluate racial bias in
recidivism prediction.

o MNIST & CelebA (for extended analysis) : Used for evaluating visual data and privacy leakage
in convolutional neural networks.

Each dataset is preprocessed to anonymize explicit identifiers while retaining protected
attributes like race and gender for fairness analysis.

Model Development : The following models were trained and evaluated :
o Baseline Models : Logistic Regression, Decision Tree, and Random Forest
° Advanced Models: Multi-layer Perceptrons (MLP), CNNs (for image data)

The models are trained with and without bias mitigation and privacy-preserving techniques

to assess their respective and combined impacts.

Bias Mitigation Techniques :To address algorithmic bias, the following techniques were applied:

. Reweighing : Adjusts the instance weights during training based on group and label
distributions.
. Adversarial Debiasing : Introduces an adversarial component that attempts to remove the

influence of sensitive attributes during model learning.
. Post-processing Calibration : Adjusts decision thresholds after model training to equalize

performance across groups.
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Privacy-Preserving Techniques :To limit privacy leakage during training, we implemented :
. Differential Privacy (DP-SGD) : A modified stochastic gradient descent algorithm that

introduces noise to gradients during training.

. Federated Learning (FL): Trains models across decentralized devices without centralizing
raw data.
o Membership Inference Attacks (MIA): Used to evaluate how easily an attacker can determine

if a specific data point was part of the training dataset.
Evaluation Metrics :
o Fairness Metrics :

. Demographic Parity

. Equal Opportunity

. Disparate Impact Ratio
o Privacy Metrics :
. Membership Inference Attack Accuracy
. Model Leakage Risk Index (MLRI)
. Performance Metrics :
. Accuracy, Precision, Recall, F1-score

. ROC-AUC Score
Each metric is evaluated before and after applying mitigation strategies.

G. Experimental Workflow :

° Baseline Training : Train models on original datasets and evaluate baseline bias, privacy
leakage, and performance.

o Single Intervention : Apply either bias mitigation or privacy-preserving method and observe
changes in metrics.

. Dual Intervention: Apply both methods concurrently to measure interactions and trade-offs.

. Comparative Analysis: Visualize results using confusion matrices, fairness-accuracy trade-
off curves, and leakage-fairness heatmaps.

. Statistical Validation: Use ANOVA and t-tests to validate the significance of metric
differences across experimental groups.

Tools and Frameworks

o Programming Language : Python 3.10

° Libraries : scikit-learn, TensorFlow, PyTorch, IBM Al Fairness 360, TensorFlow Privacy,
Opacus (PyTorch DP)
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o Environment : Google Colab Pro & JupyterLab.

Empirical Insights Recent studies show that applying differential privacy can degrade odel
performance on minority classes. Federated learning, while privacy-enhancing, can make it harder to
detect and correct bias across users.

Ethical Framework and Design Principles We propose the following principles to guide

the development of fair and privacy-aware Al systems :

o Transparency : Make data sources and model behavior interpretable.

o Inclusivity : Ensure datasets reflect diverse populations.

° Minimization : Collect only data that is essential.

° Iterative Auditing : Regularly test for bias and privacy vulnerabilities.
. Human Oversight : Involve domain experts in decision-making loops.
Discussion :

This study examined the impact of incorporating bias mitigation and privacy-preserving
techniques in Al models trained on real-world datasets. The findings reveal several important insights

regarding the complex trade-offs between fairness, privacy, and model utility.

A Impact of Bias Mitigation on Fairness and Performance.
B. Privacy Preservation and Its Consequences.

C. Combined Effects and Trade-offs.

D. Implications for Ethical Al Design.

E. Limitations and Future Work.

Conclusion and Future Work As Al continues to shape society, addressing bias and privacy
must remain central to its development. Rather than treating these issues as isolated problems, we
advocate for integrated solutions that recognize their interdependence. Future work will involve creating
benchmark datasets that enable simultaneous testing for fairness and privacy, and developing tools

that help practitioners navigate these trade-offs in real-time.
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Emotional Toll: Women, Work-Life Balance,
and Well-being in MNCs & Academia Using
Machine Learning
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Abstract :

The pursuit of work-life balance and well-being among women in multinational corporations
(MNCs) and academia has become a critical area of research. This paper explores the emotional toll
experienced by women in these sectors, focusing on the challenges of balancing professional and
personal responsibilities. Using machine learning (ML) techniques, we analyze large-scale datasets
to identify patterns and predictors of emotional stress, work-life imbalance, and well-being. The
findings highlight the need for targeted interventions to support women in achieving sustainable work-
life integration. This study contributes to the growing body of literature on gender, work-life balance,
and well-being, offering insights for policymakers and organizational leaders.

Keywords : work-life balance, well-being, women, MNCs, academia, machine learning, emotional
stress
Introduction :

The increasing participation of women in the workforce, particularly in demanding sectors
such as multinational corporations (MNCs) and academia, has brought attention to the challenges
they face in achieving work-life balance. Women often experience a disproportionate emotional toll
due to societal expectations, caregiving responsibilities, and workplace pressures (Greenhaus & Allen,
2011). While prior research has explored these issues qualitatively, the application of machine learning
(ML) offers a novel approach to uncovering hidden patterns and predictors of emotional stress and
well-being. This paper aims to bridge this gap by leveraging ML techniques to analyze the emotional

toll on women in MNCs and academia.
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Literature Review

Work-Life Balance and Emotional Toll :

Work-life balance refers to the equilibrium between professional responsibilities and personal
life (Clark, 2000). For women, achieving this balance is often complicated by societal norms that
assign them primary caregiving roles (Eagly & Carli, 2007). Studies have shown that women in high-
pressure environments, such as MNCs and academia, report higher levels of emotional exhaustion
and burnout (Michel et al., 2011). The emotional toll is further exacerbated by the “double burden” of
managing both career and family responsibilities (Hochschild & Machung, 2012).

Gender Disparities in MNCs and Academia :

In MNCs, women often face barriers such as the “glass ceiling,” which limits their career
progression (Morrison et al., 1987). Similarly, in academia, women are underrepresented in leadership
roles and often experience gender-based discrimination (Ceci & Williams, 2011). These disparities
contribute to heightened emotional stress and reduced well-being.

Machine Learning in Social Science Research :

Machine learning has emerged as a powerful tool for analyzing complex datasets in social
science research (Bail, 2014). ML algorithms can identify patterns and correlations that may not be
apparent through traditional statistical methods. For instance, ML has been used to predict mental
health outcomes based on workplace data (Guntuku et al., 2017). This paper extends this approach to
explore the emotional toll on women in MNCs and academia.

Methodology

Data Collection :

This study utilizes publicly available datasets from employee surveys conducted in MNCs and
academic institutions. The datasets include variables such as work hours, caregiving responsibilities,
job satisfaction, and self-reported emotional stress levels. Additionally, data from social media
platforms and organizational records are incorporated to provide a comprehensive view of work-life
balance and well-being.

Machine Learning Techniques :

We employ supervised and unsupervised ML algorithms to analyze the data. Supervised learning
techniques, such as logistic regression and decision trees, are used to predict emotional stress levels
based on demographic and workplace factors. Unsupervised learning techniques, such as clustering,
are applied to identify subgroups of women with similar work-life balance challenges. Natural language
processing (NLP) is also used to analyze textual data from employee feedback and social media

posts.
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Ethical Considerations :

The study adheres to ethical guidelines for data usage, ensuring anonymity and confidentiality.
All datasets are anonymized, and informed consent is obtained where applicable.

Results

Predictors of Emotional Stress :

The ML models identified several key predictors of emotional stress, including long work
hours, lack of flexible work arrangements, and caregiving responsibilities. Women in academia reported
higher levels of stress compared to those in MNC:s, possibly due to the competitive nature of academic
careers.

Work-Life Balance Clusters :

Clustering analysis revealed three distinct groups: (1) women with high work-life integration
and low stress, (2) women with moderate work-life conflict and moderate stress, and (3) women with
severe work-life imbalance and high stress. The third group was predominantly composed of single
mothers and women in leadership roles.

Sentiment Analysis :

NLP-based sentiment analysis of textual data highlighted common themes such as feelings of
guilt, exhaustion, and frustration. Women frequently expressed concerns about the lack of support
from employers and societal expectations.

Discussion :

The findings underscore the significant emotional toll experienced by women in MNCs and
academia. The application of ML techniques provides valuable insights into the factors contributing
to work-life imbalance and emotional stress. These results have important implications for
organizational policies, such as the implementation of flexible work arrangements and mental health
support programs.

Conclusion :

This study demonstrates the potential of machine learning to advance our understanding of the
emotional toll on women in high-pressure work environments. By identifying key predictors and
patterns, this research offers actionable recommendations for improving work-life balance and well-
being. Future studies should explore the long-term impact of targeted interventions and the role of

cultural factors in shaping women’s experiences.
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The Role of Folklore in Modern English Fiction

Kiran
Ph.D Research Scholar, English Department, Tantia University, Sri Ganganagar.

1. Introduction :

Folklore, the traditional beliefs, customs, stories, songs, and practices of a community, has
long served as a cultural foundation for storytelling. In modern English fiction, folklore continues to
play a vital role, enriching narratives with symbolic depth, cultural identity, and a connection to
collective memory. This paper explores how folklore shapes modern English fiction, influences themes
and characters, and helps authors negotiate contemporary issues through traditional narratives.

2. Definition and Scope of Folklore :

Folklore encompasses oral traditions, myths, legends, fairy tales, and folk beliefs passed through
generations. It reflects the social values, fears, and hopes of a community, often explaining natural
phenomena, historical events, or human behavior. In literature, folklore provides a reservoir of motifs
and archetypes that writers adapt and transform.

3. Historical Background: Folklore and English Literature :

English literature has a rich history of incorporating folklore, from medieval ballads and
Chaucer's tales to Shakespeare’s use of supernatural elements drawn from folk beliefs. The 19th-
century Romantic movement revived interest in folklore as a means to explore national identity and
the imagination. Folklore's influence in literature persisted into the modern era, where it evolved to
address new social realities.

4. Folklore in Modern English Fiction: Themes and Functions :-
4.1 Preserving Cultural Identity :

Modern English fiction often uses folklore to preserve and reflect cultural heritage amid
rapid social change. Writers incorporate folk motifs to evoke a sense of place and history, grounding
contemporary stories in tradition. For example, authors from regions with distinct folk cultures embed

local myths and legends into their narratives, fostering cultural continuity.
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4.2  Exploring Universal Human Experiences :

Folklore’s archetypal characters and themes—such as the hero’s journey, tricksters, or moral
lessons—resonate universally. Modern fiction adapts these to explore identity, morality, and conflict.
The use of folklore archetypes enables writers to address complex human experiences through familiar
symbolic frameworks.

4.3  Social Critique and Subversion :

Some modern writers use folklore ironically or subversively to critique social norms and
power structures. By reinterpreting folk tales, they expose injustices, question traditions, or highlight
marginalized voices. This dynamic use of folklore challenges static or idealized views of the past.
4.4 Enhancing Narrative Depth and Imagination :

Folklore enriches modern fiction’s imaginative scope, adding layers of meaning and mystery.
Elements such as magic, spirits, or fate introduce fantastical dimensions that expand narrative
possibilities and engage readers emotionally.

5. Case Studies : Folklore in Works of Modern English Authors :-
. Neil Gaiman :

Neil Gaiman’s works, such as American Gods and The Ocean at the End of the Lane, integrate
folklore and mythology deeply. Gaiman reimagines old gods and folk creatures in contemporary
settings, exploring themes of belief, memory, and change.

. Angela Carter :

Angela Carter’s The Bloody Chamber revisits fairy tales and folklore with a feminist lens,
subverting traditional narratives to critique gender roles and power dynamics. Her stories blend gothic
elements with folk motifs to challenge and reinterpret cultural myths.

. J.K. Rowling :

The Harry Potter series incorporates folklore and magical traditions, such as mythical creatures
and spells rooted in European folklore. Rowling’s use of folklore contributes to world-building and
symbolizes the battle between good and evil.

6. Folklore and Postcolonial Perspectives :

Postcolonial English fiction often draws on indigenous and folk traditions to reclaim cultural
identity and resist colonial narratives. Writers blend folklore with contemporary themes to articulate
hybrid identities and challenge dominant histories.

7. Challenges and Criticisms :
While folklore enriches fiction, its use raises questions about authenticity, appropriation, and

representation. Writers must navigate the fine line between homage and exploitation, especially when
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dealing with cultures other than their own. Ethical storytelling demands respect for the source

communities and contexts.

8.

Conclusion :

Folklore remains a dynamic and influential element in modern English fiction. By preserving

cultural memory, exploring universal themes, enabling social critique, and expanding imaginative

possibilities, folklore enriches contemporary narratives. As society continues to evolve, folklore in

literature will adapt, serving as a bridge between the past and present, tradition and innovation.
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Possibilities of Rapid Data Analysis in Data
Science Using Vedic Mathematical Formulas: An

Innovative Study from an Indian Perspective

Kavita Arya Ramani
Assist.Prof., Poonamchand Gupta Vocational College, Khandwa (M.P.)

Abstract:

Vedic Mathematics, the ancient Indian system of swift and efficient mathematical computation,
has garnered renewed attention in the modern era due to its simplicity and speed. Rooted in ancient
Indian scriptures known as the Vedas, this mathematical system comprises sixteen main sutras
(aphorisms) and thirteen sub-sutras that offer general and specific solutions to a wide range of
mathematical problems. With growing interest in computational efficiency and reduced processing
time, especially in data-driven fields, Vedic Mathematics presents a compelling alternative for
enhancing algorithmic performance.

This research paper aims to explore the application of Vedic mathematical formulas in the
realm of data science—an emerging discipline that involves extracting meaningful insights from vast
and complex datasets through statistical analysis, algorithms, and machine learning. In particular, the
study investigates how selected Vedic sutras such as Urdhva-Tiryagbhyam (vertical and crosswise
method), Nikhilam (base method), and Paravartya Yojayet (transpose and adjust) can be integrated
into key stages of data analysis and preprocessing. These techniques, known for their mental calculation
efficiency, offer promising avenues for improving the speed and accuracy of arithmetic operations,
matrix calculations, and algorithmic implementations in machine learning models.

The fusion of Vedic techniques with modern computational tools not only holds potential for
technical enhancement but also serves to highlight the relevance of India’s intellectual and cultural
heritage in present-day scientific innovation. This paper also presents a historical overview of Vedic
Mathematics and its foundational principles, emphasizing its continued relevance in addressing the

computational challenges of today.
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Ultimately, this research is an interdisciplinary attempt to bridge ancient wisdom and modern
technology, proposing a new path for culturally rooted innovation in data science. It promotes the
idea that traditional knowledge systems, far from being obsolete, can actively contribute to
contemporary scientific paradigms when re-examined through a modern lens.

Keywords : Vedic Mathematics, Data Science, Quick Data Analysis, Computational Efficiency,
Artificial Intelligence, Mathematical Algorithms, Indian Knowledge Systems, Data Processing,
Machine Learning, Vedic Formulas.

1. Introduction :

Data Science has rapidly evolved into a critical discipline in the modern era, revolutionizing
the way information is processed, analyzed, and utilized across various domains. With the exponential
growth of data in sectors such as healthcare, finance, education, and technology, the demand for
faster, more efficient, and accurate computational techniques has become increasingly urgent.
Traditional computational methods, though effective, often require significant resources and time,
particularly when dealing with large-scale data sets.

In this context, ancient Indian knowledge systems offer innovative alternatives, one of the
most notable being Vedic Mathematics. Originating from the Vedas, Vedic Mathematics consists of
16 sutras (formulas) and 13 sub-sutras, which provide simplified and speedy methods for complex
arithmetic operations. These techniques, known for their logical structure and mental calculation
potential, can significantly enhance computational speed.

This research paper aims to explore how Vedic mathematical principles can be applied in the
field of Data Science to accelerate data analysis, optimize algorithmic performance, and reduce
computational costs. By integrating traditional wisdom with modern technology, the study offers a
novel, Indian perspective on advancing data-driven computation in a more resource-effective and
culturally rooted manner.

2. Historical Context of Vedic Mathematics :

Vedic Mathematics is an ancient Indian system of mathematical knowledge, primarily found
in the Vedas, especially the Atharvaveda. This system is based on 16 main sutras (principles) and 13
sub-sutras, which provide quick and logical methods for solving mathematical problems. These sutras
cover areas such as arithmetic, algebra, and geometry, offering efficient techniques for operations
like multiplication, division, and square roots.

One of the core features of Vedic Mathematics is its simplicity, mental calculation ability, and
efficiency with minimal resources. These characteristics make it particularly relevant to today’s

computational demands, including those in data science. Vedic Mathematics is not just an ancient
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system; it holds the potential to contribute significantly to modern scientific and technological
advancements by offering innovative and fast approaches to problem-solving.
3. Principles of Vedic Mathematics :

Vedic Mathematics is founded upon a set of core principles known as sutras, which simplify
complex mathematical operations into easy and logical steps. These sutras enhance mental calculation
ability and reduce dependency on lengthy computational processes. Key among them are :

° Urdhva Tiryak Sutra (Vertically and Crosswise) : Used for rapid multiplication of large
numbers.

° Nikhilam Sutra (All from 9 and the last from 10) : Useful for division and finding square
roots.

° Anurupyena Sutra (Proportionately) : Helps in solving algebraic equations efficiently.

. Sankalana-Byavakalanabhyam Sutra (By Addition and Subtraction) : Applied for quick
mental arithmetic and simplification.

These sutras, when integrated into data science, can aid in processing large datasets, optimizing
matrix operations, and enhancing the performance of algorithms involved in machine learning and
predictive modeling. By leveraging these principles, data analysis becomes faster, resource-efficient,
and more innovative.

4. Applications in Data Science :

Data science requires the processing of vast amounts of data and the execution of complex
algorithms. Traditionally, this is done using conventional algorithms that can be computationally
expensive and time-consuming. However, by applying Vedic mathematics, it is possible to improve
both the speed and resource efficiency of these processes.

4.1 Data Preprocessing :

In data science, data preprocessing involves cleaning, transforming, and organizing data before
itis analyzed. Vedic formulas, particularly those related to multiplication and division, can be applied
to speed up these preprocessing tasks, especially when dealing with large datasets.

For example, the Urdhva Tiryak Sutra can be used for efficient multiplication of large numbers,
while the Nikhilam Sutra can be used for quick division and finding square roots. These formulas
enable faster data transformation, thus reducing the overall time required for preprocessing.

4.2  Machine Learning :

Machine learning models, particularly those that rely on large datasets, can benefit significantly

from the efficiency gains provided by Vedic mathematical formulas. The Anurupyena Sutra can be

applied to optimize the training of machine learning algorithms, speeding up processes like gradient
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descent and enhancing the overall performance of the model.

Additionally, Vedic formulas can be used for quick matrix multiplications, a common operation
in machine learning and neural networks. This can significantly reduce the computational resources
needed for training large models.

4.3  Big Data Analysis :

Big data analysis often involves complex operations on large datasets, which can be time-
consuming and computationally expensive. By using Vedic mathematical techniques, the speed of big
data processing can be greatly enhanced. For instance, the Sankalana-Byavakalanabhyam Sutra can
help perform arithmetic operations efficiently, reducing the time taken to analyze large datasets.

5. Benefits of Vedic Mathematics in Data Science :

The integration of Vedic Mathematics into data science offers several significant advantages
that enhance computational performance and efficiency:
° Speed and Efficiency : Vedic mathematical formulas are known for their ability to simplify
and accelerate calculations. In data science, where real-time analysis is crucial, these fast computation
methods can significantly reduce processing time.
. Low Computational Resource Requirement : Vedic techniques often require minimal
computational resources. This makes them ideal for devices with limited processing power, such as
embedded systems, [oT devices, and mobile platforms.
° Algorithmic Simplicity : The principles of Vedic Mathematics are based on straightforward
logic and mental calculation strategies. This simplicity helps in designing lightweight and less complex
algorithms, which are easier to implement and debug.
o Scalability for Large Datasets : Many Vedic methods can be adapted to handle large-scale
data operations, such as matrix multiplication and pattern recognition. Their scalability allows
integration into big data frameworks and cloud-based analytics platforms.
° Cost-Effectiveness : Since these methods reduce the need for high-end hardware and long
processing times, they contribute to significant cost savings in terms of infrastructure and energy
consumption.
o Enhanced Accuracy : The structured and logical approach of Vedic formulas reduces the
chances of computational errors, thereby improving the accuracy and reliability of results in data-
driven decision-making.
6. Challenges and Limitations :

While the application of Vedic mathematics in data science shows great potential, there are

also some challenges and limitations that must be considered:
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o Limited Scope for Certain Algorithms : Vedic formulas are highly effective for basic
operations like multiplication, division, and finding square roots, but they may not be directly applicable
to more complex operations like matrix inversion or deep learning model training.

° Integration with Modern Tools : Integrating Vedic mathematics into modern data science
tools and frameworks may require significant adaptation and customization.

° Learning Curve : While the principles of Vedic mathematics are relatively simple, they may
require time and effort to learn and apply effectively.

7. Comparative Analysis: Traditional vs. Vedic Algorithms :

When comparing traditional mathematical algorithms with Vedic algorithms, several key
differences emerge. Traditional algorithms, such as those used in machine learning and big data analysis,
are designed to handle large-scale computations and complex mathematical models. While these
algorithms are powerful, they often require significant computational resources and time.

On the other hand, Vedic mathematical algorithms are designed to optimize speed and resource
efficiency. These algorithms can significantly reduce the computational burden, particularly for smaller
datasets or simpler operations. The Urdhva Tiryak Sutra, for example, provides a fast method for
multiplying large numbers, which can be applied to data science tasks like matrix multiplication.

8. Conclusion and Future Directions :

In conclusion, Vedic mathematics offers significant potential for improving the speed and
efficiency of data science algorithms. By applying Vedic formulas to data preprocessing, machine
learning, and big data analysis, it is possible to reduce computational costs and time, making data
science tasks more efficient.

The future directions for this research include further exploration of the integration of Vedic
mathematics with modern machine learning algorithms, as well as the development of new techniques
for applying Vedic formulas in big data environments. By combining the ancient wisdom of Vedic
mathematics with modern computational tools, it is possible to create more efficient and effective
data science models.
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ENHANCING LIFE SKILLS IN
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Adolescence, a vital stage of growth and development, masks the period of transition from
childhood to adulthood. Adolescent is derived from Latin verb, “Adolescence”; the literal meaning of
adolescence is apparent, “to growth to maturity.” It is characterized by rapid physiological changes
and psychosocial maturation. It is also the stage when young people extend their relationship beyond
parents and family and are intensely influenced by their peers and outside world in general. They are
capable of abstract thinking, better articulation and of developing an independent ideology. These are
also the years of experimentation and risk-taking, of giving in to negative, peer pressure, of taking
uniformed decisions on crucial issues, especially relating to their bodies and sexuality. Actually,
adolescence is thus a turning point in one’s life. Now a days the life of adolescents are becoming
miserable due to many reasons including inappropriate home and school environment. Through,
inculcating like skills education will help our adolescents to overcome such difficulties in life.
Life Skills :

Life skills are psychological competencies and abilities for adaptive and positive behaviour
that enable individuals to deal effectively with the demands and challenges of everyday life. Life
skills are vital to psychosocial recovery after a crisis event and are closely linked to the concepts of
behaviourable change, psychosocial well-being and resilience.

According to Powell (1995), life skills as the life coping skills consonant with the development
task of the basic human developmental processes namely those skills necessary to perform tasks for
a given age and gender in the following areas of human development psychological, physical, sexual,
vocational, cognitive, moral, social and emotional.

Life skills are abilities for adoptive and positive behaviour that enable individuals to deal

effectively with the demands, challenges and stress of everyday life adolescent is the developmental
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periods during which one acquires those skills through various methods and people. If life skills are
taught explicitly and in a structured meaner in schools, they would empower in addressing the quality
of the tomorrow’s adults decision making, critical thinking, effective communication, self-awareness.
Empathy, coping with emotions, coping with stress etc. these are important life-skills in human life
which are easily inculcate through education.

Life Skills Education :

Life skills education is about equipping individuals with abilities for positive and adaptive
behaviour, enabling them to negative everyday life effectively. It focuses on developing psychosocial
competencies and interpersonal skills that help people make informed decisions, solve problems,
communicate effectively, build healthy relationship, and cope with challenges. This education aims
to enhance well-being, psychosocial competence and empower individuals to take rational decisions
and form healthy social relationships life skills. Education empowers the yours to choose appropriate
values and behaviour which are ingredients of positive health.

Method to Enhance Life Skills :

To enhance life skills through education, various pedagogical approaches can be used including
classroom discussion group tasks, educational games, role plays, and debates. These methods
encourage active learning, experimental learning, and cooperative learning, forte essential skills like
problems solving, communication, empathy and critical thinking.

. Active learning strategies

° Brainstorming : Encourage creative thinking and problem-solving by generating multiple
ideas in a group setting.

o Role-playing : Provides opportunities to practice communication, empathy, and decision-

making in realistic scenarios.

° Group discussion : Facilitate sharing of ideas, active listening, and collaboration on complex
issues.
° Debates : Develop critical thinking, argumentation, and communication skills through

structured discussion.

o Games : Games can be used to engage students in interactive learning, fostering collaboration
and problem-solving.

° Lectures : While traditional, lectures can be supplemented with interactive elements like
questions and discussion to enhance engagement.

. Experiential Learning

. Project-based learning : Allows students to apply their knowledge and skills in real-world
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contexts, promoting, problem-solving and teamwork.

Field trips : Provide opportunities for students to learn outside the classroom and connect
with their community.

Volunteer work : Development empathy, social skills, and a sense of responsibility by engaging
in community service.

Internships : Offer hands on experience in various fields, preparing students for future careers
and promoting self-discovery.

Fostering Empathy and Social Skills

Classroom discussion : Provide platform for students to share their thought, perspective,
and experiences in a supportive environment.

Tolerance and resilience : Encourage students to engage with diverse cultures and perspective
to develop tolerance and resilience.

Developing Critical Thinking and Decision-making

Critical thinking : Promote analytical skills by encouraging students to evaluate information,
identify biases and make informed decisions.

Decision-making : Provide opportunities for students to make choices weigh alternatives
and understand the consequences of their actions

Problem-solving : Encourage students to identify problems, analyze them, and develop
solutions.

Enhancing Communication and Interpersonal Skills

Effective communication : Teach students to express their thoughts clearly, listen actively
and communicate respectfully.

Interpersonal relationships : Encourage students to build healthy relationships with peers,
teachers and other adults.

Conlflict resolution: Helps students to learn to resolve conflicts peacefully and constructively.

By incorporating these methods, schools and educators can effectively enhance like skills among

adolescents, preparing them for future success in education, employment and personal life. Imparting

life skill training through inculcating life skill education will help our adolescents to overcome such

difficulties in life. Life skill education can save as a remedy for the problem as it helps the adolescents

to lead a better life.
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Abstract :

In the dynamic landscape of the 21* century, higher education institutions are under increasing
pressure to evolve in response to global, technological and societal shifts. Innovation in teaching,
learning, administration and outreach has emerged as a critical pillar in ensuring that higher education
remains relevant, responsive and resilient. This article explores the multifaceted importance of
innovative activities in higher education. It presents 15 distinct dimensions- ranging from pedagogical
reforms and technological integration to global competitiveness and institutional identity- emphasizing
their roles in fostering a quality-driven, student-centric academic environment. The discussion goes
beyond conventional perspectives, offering unique insights into how innovation acts as a transformative
force for higher education systems worldwide.

Keywords:
Educational Innovation, Student-Centered Learning, Digital Pedagogy, Higher Education

Reform, Interdisciplinary Curriculum.
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Introduction :

Higher education stands at a historic crossroad. In an age dominated by artificial intelligence,
shifting work paradigms, climate crises and global interconnectedness, the conventional models of
higher learning are no longer sufficient. What once thrived in static classrooms, fixed curricula and
rigid institutional structures must now evolve into adaptive, creative and student-centric ecosystems.
In this emerging context, innovation is not merely an enhancement—it is the very foundation upon
which the relevance, sustainability and excellence of higher education rests.

The word ‘innovation’ often evokes images of high-tech classrooms or flashy tools, but its
real essence in education is far more profound. Innovation in higher education refers to the development
and integration of novel ideas, practices, pedagogies, structures and values that significantly enhance
the process of teaching, learning, evaluation, research and community impact. It is about breaking
away from the predictable and embracing possibilities that can transform not just how knowledge is
delivered, but how it is experienced, applied, and co-created.

Today’s learners are digital natives, but more importantly, they are global citizens grappling
with complexities unknown to prior generations. They demand education that is flexible,
interdisciplinary, experiential and socially relevant. Innovative activities address this demand by offering
blended learning environments, outcome-based curricula, project-driven classrooms, entrepreneurial
ecosystems and inclusive access. These are not merely technical upgrades- they represent a shift in
the very philosophy of education from information delivery to human empowerment.

Furthermore, innovation is the answer to many systemic challenges in higher education-
declining student engagement, rising dropout rates, outdated content, faculty stagnation and a widening
academia-industry disconnect. It enables data-driven decision-making, promotes internationalization,
nurtures faculty development and supports personalized learning journeys.

This article explores the importance of innovation in higher education as a driving force for
positive change. It highlights how innovative practices serve as powerful tools to improve learning,
teaching and institutional performance. Rather than viewing innovation as a single or isolated effort,
this study considers it as a broad and ongoing transformation that influences every part of the education
system. By focusing on innovation as a foundation for change, the article aims to show how higher
education can become more inclusive, effective and future-ready in the 21% century and beyond.
Importance of Innovative Activities in Higher Education :

1. Redefining Learning through Student-Centered Pedagogy -
One of the most significant impacts of innovation is the shift from teacher-centered to learner-

centered models. Techniques such as flipped classrooms, project-based learning (PBL) and inquiry-
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based instruction engage students as active participants in their educational journey. This transformation
improves critical thinking, autonomy and deeper knowledge retention, making learning a more
meaningful and personalized experience.

2. Bridging the Academia-Industry Gap -

Innovative activities such as industry-linked projects, collaborative research and skill-based
curriculum development ensure that higher education aligns with real-world requirements. These
connections foster employability and relevance, making students better prepared for job markets that
demand adaptability, technical know-how and soft skills.

3. Enhancing Accessibility and Inclusion -

Technological innovations- such as e-learning platforms, Al-driven support systems and
multilingual digital content- enhance accessibility for differently-abled and socio-economically
disadvantaged students. Inclusive education, once a challenge, is now more achievable through these
tools, ensuring equity and justice in academic participation.

4. Fostering Global Citizenship and International Competence -

Innovative international programs, such as dual degrees, global classrooms and virtual
exchanges, enable students to gain cross-cultural exposure. These initiatives build global competencies,
linguistic diversity, and openness, preparing learners for a borderless, interconnected world.

5. Revolutionizing Assessment Practices -

Traditional assessment methods are increasingly being replaced with alternative strategies
such as formative assessments, portfolio-based evaluations, peer reviews and open-book exams. These
innovations focus on skill mastery rather than memorization, encouraging a more holistic and ethical
approach to student evaluation.

6. Faculty Empowerment and Professional Development -

Innovative faculty development programs empower educators with modern pedagogical tools,
research opportunities, and technology integration. Action research, microteaching platforms and
collaborative knowledge communities boost motivation, teaching quality and institutional loyalty.
7. Promoting Entrepreneurial Mindsets and Innovation Culture -

Entrepreneurship cells, innovation labs and incubation centers encourage students to turn ideas
into ventures. These initiatives cultivate risk-taking, creativity and design thinking- skills essential in
today’s innovation economy. Students learn to become job creators rather than mere job seekers.

8. Creating Sustainable Campuses and Green Learning Environments -
Innovative sustainability initiatives- like green buildings, zero-waste policies and renewable

energy projects- in higher education promote environmental awareness and social responsibility.
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Such practices reinforce the role of institutions as models for sustainability and ethical leadership.
9. Enriching Student Support Systems -

Al-driven academic advising, real-time feedback dashboards, mental health apps and personalized
learning analytics contribute to an ecosystem where student well-being is prioritized. Innovation
enhances academic tracking and early intervention, reducing dropout rates and increasing graduation
success.

10. Enabling Lifelong and Self-Paced Learning -

With MOOC:s, micro-credentials and flexible credit transfer systems (like the Academic Bank
of Credits), learners can pursue knowledge at their own pace. This flexibility supports continuous
learning, professional upskilling and education beyond formal degrees.

11.  Strengthening Institutional Identity and Rankings -

Innovative practices positively influence institutional accreditation, rankings and public
reputation. Agencies now evaluate institutions based on innovation indices, research productivity,
digital infrastructure and industry linkages, all of which are enhanced through strategic innovations.
12.  Building Data-Driven Decision-Making Systems -

Analytics tools, dashboards and Al-enhanced planning systems support evidence-based
institutional governance. Data innovation enables accurate monitoring of student performance, faculty
efficiency, infrastructure usage and academic outcomes- leading to more informed policy decisions.
13.  Encouraging Interdisciplinary and Transdisciplinary Learning -

Innovation facilitates curriculum models that integrate science, arts, technology, and vocational
studies. Students engage in problem-solving that transcends traditional disciplines, fostering broader
perspectives and adaptable thinking in a complex world.

14. Expanding Research Innovation and Knowledge Production -

Innovation drives research through open-access publishing, collaborative digital platforms
and simulation-based experimentation. This not only increases publication output but also ensures
that research has practical societal relevance and outreach.

15. Transforming Administrative Efficiency and Institutional Resilience -

Digital governance, paperless administration, biometric systems and automated workflows
enhance efficiency and transparency in institutional operations. Such innovations support long-term
resilience in times of crisis, such as pandemics or natural disasters.

16. Encouraging Ethical Thinking and Value-Based Education -
Innovative teaching methods such as dilemma-based learning, service learning and real-life

case simulations help instill ethical decision-making and human values. These approaches develop
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students’ moral reasoning and social responsibility- qualities that are essential for responsible global
citizens and future leaders.
17.  Strengthening Community Engagement and Social Innovation -

Through outreach projects, community-based research and innovation for rural development,
higher education institutions are increasingly becoming agents of social change. Such activities
enhance students’ understanding of societal challenges and equip them with the tools to co-create
sustainable, inclusive solutions.

18.  Stimulating Cognitive Flexibility and Adaptability -

In a rapidly changing world, cognitive flexibility- the ability to switch thinking modes- is a
vital skill. Innovative learning environments that involve role-play, scenario-based training and
interdisciplinary problem-solving nurture mental agility, making students more adaptable and open to
change.

19. Policy Impact and Educational Reform -

Innovation in higher education contributes to national policy transformation. Models and best
practices developed at institutional levels often inform educational reforms, curriculum frameworks
and accreditation standards, thus influencing the broader direction of national and international
education systems.

20. Boosting Emotional Intelligence and Psychological Resilience -

Modern education innovations focus not only on academic achievement but also on emotional
growth. Activities such as mindfulness training, emotional learning modules and interactive group
exercises enhance empathy, resilience, and stress management- crucial traits for success in both
academic and life contexts.

21. Empowering Students as Co-Creators of Knowledge -

Innovative higher education models are increasingly shifting students from passive recipients
to active co-creators of knowledge. Through collaborative research, student-led seminars, curriculum
co-design and open innovation platforms, learners are empowered to contribute to academic content
and institutional practices. This participatory approach fosters ownership, leadership and intrinsic
motivation, cultivating a more democratic and dynamic academic environment. It also builds a sense
of responsibility and strengthens the student-university relationship, making education more
meaningful and transformative.

Conclusion :
The importance of innovative activities in higher education extends far beyond modernizing

classrooms. It reshapes how institutions function, how students learn, how teachers teach and how
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societies benefit. In an era characterized by volatility, uncertainty, complexity and ambiguity (VUCA),
innovation is not optional- it is imperative. By embracing a culture of innovation, higher education
institutions can build a learning ecosystem that is inclusive, future-ready and capable of shaping
leaders for tomorrow. As the global education paradigm shifts, those institutions that innovate will
not only survive but thrive.

Moreover, innovation fosters interdisciplinary thinking and adaptability among learners. It
empowers faculty to continuously evolve their teaching practices. It enhances global competitiveness
by aligning education with 21 century skills. Innovation also drives equity by addressing diverse
learner needs. It encourages entrepreneurial thinking, preparing students to become job creators.
Technological innovation enables scalability and access to quality education in remote areas. It
promotes ethical reasoning and value-based learning for a responsible future. Ultimately, innovation

in higher education is the engine of sustainable academic and societal progress.
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PROBLEM OF CHILD LABOUR IN INDIA IN
INFORMARAND UNORGANISED SECTORS
AND LAWS: ISSUES AND CHALLENGES

Dr. Mukta Verma
Assistant Professor, Facylty of Law, University of Allahabad Prayagraj, U.P.

Abstract :
Child labour continues to be a sodjo-legal menace in India, particularly in the vast and
unregulated informal and unorganised secto

and the enactment of the Child and Adolescent Labpur (Prohibition and Regulation) Act, 1986, children

. Despite constitutional safeguards under Article 24

are routinely employed in sectors such as agriculturg, domestic work, construction, bidi-making, and
small-scale manufacturing. It highlights the limited reash of key labour statutes, including the Factories
Act, Minimum Wages Act, and the recently enacted [abour codes primarily designed for formal
workplaces. The informal nature of employment, absence &f contracts, lack of registration, and poor
inspection infrastructure allow exploitative practices to continue unchecked. By drawing on legal
analysis, recent judgments, international standards (such as ILO Cgnventions), and government reports,
this study argues that child labour in the informal sector is not mergly a socio-economic problem but
a legal failure of employment law frameworks. It recommends structuxal reforms aimed at integrating
informal workers into the protective scope of employment law, enhancikg inspection and monitoring
mechanisms, and ensuring convergence with educational and social welfaxe policies. A rights-based,
child-centric approach to employment regulation is essential for eliminating chyld labour and upholding
the dignity and future of India’s children.
Keywords : Child Labour, Informal Sector, Employment Law, Legal Enforcement §aps, Child Labour
Act 2016, child rights in India.

1. The Problem of Child Labour in India
1.1. Introduction :

India’s narrative in the 21st century is one of a striking, almost jarring, paradox. It is a nation
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celebrated for its rapid economic ascent and a burgeoning youth population, yet this story of progress
is haunted by the silent, relentless exploitation of its most vulnerable citizens: its children. Millions
of them remain engnared in labour, their childhoods sacrificed at the altars of agriculture, domestic
service, and countloss unregulated workshops. This paper examines the menace of child labour,

particularly within the'\ast, shadowy realms of the informal and unorganised sectors, is not simply a

. Rather, it represents India’s legal architecture’s deep and systemic failure.
and a dedicated statute, the Child and Adolescent Labour (Prohibition

legal framework is riddled with deficiencies that, when combined

Despite a robust Constituti
and Regulation) Act, 1986, t
with a near-total collapse of enforcement, render its protections meaningless for those who need
them most. This study will thereforg dissect the legislative regime, its flawed amendments, the role
of the judiciary, and the monumental eqforcement challenges to argue that anything less than a rights-
based, child-centric legal overhaul will Ril to dismantle this national shame.
1.2. Position of Child Labour in the

The problem of child labour in India i

formal and Unorganised Sectors :
ay be due the nature of its economy. The informal, or
unorganised, sector is not a fringe element; it is the behemoth that employs over 90% of the nation’s
workforce. Characterised by a lacks legal recognitidn, formal contracts, social security, and adherence
to labour statutes this sector is a world away from tke regulated environments for which our laws
were designed. It stretches from the vast agricultural plaiys where children toil alongside their parents,
to the anonymity of urban homes where they serve as domestic help, and into the dimly lit, unregistered
workshops that churn out goods for global supply chains. X is within this sprawling, unregulated
space that the vast majority of India’s child labourers are lost. TRe International Labour Organization
(ILO) has repeatedly drawn attention to this reality. Employers il\this sector operate with a sense of
impunity, knowing full well that the state’s inspection machinery is Nl-equipped and often unwilling
to venture into these hidden domains of work.
1.3. Meaning and Contents of Child Labour :
The very concept of ‘child labour’ has been a contested terrain in policycircles. The international
consensus, articulated in ILO Convention C182, defines it as any work that is\Jangerous to a child’s
mental, physical, or social development, or that interferes with their schooling. Indian law, however,
has often clung to a perilous distinction between ‘child work’ and ‘child labour’, peNnitting activities
deemed non-hazardous. This is a false dichotomy. Work that may appears benign on the surface such
as assisting in a family shop becomes deeply exploitative when it robs a child of the time and energy
needed for education, play, and rest. The 2016 amendment to the primary child labour law dangerously

broadened this loophole, giving legal sanction to what is often disguised exploitation. From a rights-
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based perspective, therefore, any work that infringes upon a child’s fundamental rights under Articles
21 (Right to Life) and 21 A (Right to Education) must be treated as unacceptable labour.

2. The Socio-Economic and Legal Aspects on Child Labour

onsible for Child Labour :

One cannot, of xourse, ignore the crushing socio-economic realities that propel children into

2.1. Factors res

work. Persistent poverty\is, without question, the most powerful driver. For millions of families
trapped in a cycle of deprivation, a child’s income is not supplemental but essential for survival. The
statutory bodies like the NaNonal Commission for Protection of Child Rights (NCPCR) have
consistently demonstrated this ggim correlation between household poverty and the prevalence of
child labour. The education systen) meant to be the great equaliser, often acts as another powerful
factor. The promise of free and compulsory education, enshrined in the Right to Education Act of
2009, remains unfulfilled for many. Crurabling infrastructure, a shortage of qualified teachers, and a
curriculum that seems disconnected from th¢ realities of their lives lead to high dropout rates, pushing
children directly from the classroom into thy workforce. Add to this the deeply entrenched social
norms that legitimise child work, especially for\girls who are often steered towards domestic chores
and sibling care, and the scale of the challenge bedpmes apparent.
2.2. International Law on Child Labour :
India’s commitment to curb child labour is not just a domestic policy goal; it is an international
legal obligation. As a signatory to the UN Convention onhe Rights of the Child (UNCRC), India is
bound to uphold the best interests of the child as a primgry consideration in all actions. More
specifically, India has ratified the two cornerstone ILO Conventions on child labour: Minimum Age
and Worst Forms of Child Labour. Ratifying these instruments 1§ not a symbolic gesture; it legally
binds the state to harmonise its national laws with these global standangs. Convention 182, for instance,
demands immediate and effective measures to eliminate the worst fo
that includes all forms of slavery, trafficking, and work which, by its
health, safety or morals of children. Yet, as we will see, a chasm exists betwgen India’s commitments
on the world stage and the reality of its domestic legal framework, particulgrly in its narrow and
outdated definition of what constitutes hazardous work.
3. Constitutional Measures and Legislation on Child Labour :
3.1. Provisions of the Indian Constitution to Protect Child Labour :
The framers of the Indian Constitution envisioned a nation where childhood will be protected.
This vision is enshrined in Article 24, which unequivocally states: No child below the age of fourteen

years shall be employed to work in any factory or mine or engaged in any other hazardous employment.
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This is not a directive principle; it is an enforceable fundamental right. The Supreme Court of India, in
its finer moments, has breathed life into this provision by connecting it to the very heart of the
Constitution. In the celebrated case of Unni Krishnan, J.P. v. State of Andhra Pradesh, the Court
declared that the ri

t to education was an integral part of the Right to Life under Article 21. This
judicial insight paved th¢ way for the 86th Amendment, which inserted Article 21 A and made education
a fundamental right. The Jydiciary’s message was clear: a child’s right to a life of dignity is inseparable
from their right to be in schyol and free from labour.

3.2. The Child and Adolescent Labour (Prohibition and Regulation) Act, 1986 :

The Child Labour (Prohibjtion and Regulation) Act of 1986 stood as the primary legislative
instrument. The Act, however, wad\built on a flawed premise. It adopted a bifurcated strategy: it
prohibited the employment of childrgn in a list of specified hazardous occupations, but merely
regulated their working conditions in all dther sectors. This approach was fundamentally problematic.
By regulating child labour in so-called non\iazardous work, the law was, in effect, legitimising it. It
sent a message that some forms of child labouy were acceptable, failing to grasp that the very denial
of a normal childhood is a harm in itself. Furthermore, its schedule of hazardous processes was
notoriously incomplete, leaving out scores of danggrous activities, especially in agriculture and the
services sector, where the majority of children worked. The Act was a product of compromise, a
regulatory framework in a field that demanded outright dbolition.

4.0  An Analysis of the 2016 Amendment of Child Labour Act :

The 2016 amendment to the Child Labour Act was touted as a landmark reform. It introduced,
on paper, a complete ban on all forms of employment for childi¢n under age of 14. This seemingly
progressive move, however, was immediately undone by two devastating exceptions. The first, and
most damaging, is a provision that allows a child to help their family o¢ family enterprise after school
hours or during vacations, as long as the work is not hazardous. This cl

child rights activists, including the Bachpan Bachao Andolan (BBA), who i

se was met with dismay by
tly saw it as a catastrophic
step backwards. It is a loophole large enough to drive a truck through. So mych of India’s informal
economy from bidi-rolling and carpet weaving to gem polishing is structured yround home-based,
family-run units. These spaces are impenetrable to labour inspectors, making it ilpossible to verify
working conditions or hours. The provision, in effect, sanitises exploitation, rebranding it as family
help and pushing millions of children deeper into the shadows, beyond the law’s reach. The second
exception for child artists similarly opens the door to abuse in an industry known for its lack of

regulation.
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4.1  An analysis of Labour Law in the present socio-legal scenario :

The failure is not confined to the primary child labour law. The broader ecosystem of Indian
employment law has consistently ignored the informal sector. Foundational statutes like the Factories
Act, 1948, and the

economy. Their appliction is triggered by thresholds such as number of workers, the use of power

inimum Wages Act, 1948, were written for a different era and a different kind of

that the vast majority of informal units are designed to fall under. A child working in a small roadside

dhaba or as a domestic helpay is invisible to these laws, with no legal claim to minimum wages, fixed
working hours, or safe conditipns. Even the recent, much-publicised consolidation of labour laws
into four Codes does little to chagge this. The Code on Social Security, 2020, and the Occupational
Safety, Health and Working Conditiyns Code, 2020, largely carry over the old threshold-based system,
thus perpetuating the historic exclusiyn of the very workers who are most in need of protection.
5. The Role of the Judiciary :
5.1. Judicial Interventions for Child L.abour :

In the void left by legislative and execitive failure, it has often been the judiciary that has held
up the torch for children’s rights. The Suprem& Court’s judgment in M.C. Mehta v. State of Tamil
activism. The Court did not just condemn child

. It ordered the creation of a Child Labour

Nadu stands as a powerful example of this judici
labour; it laid down a detailed blueprint for actio
Rehabilitation-cum-Welfare Fund in every district, to be\financed by fines levied on guilty employers
and matching contributions from the state. Similarly, in Bandhua Mukti Morcha v. Union of India,
the Court interpreted the prohibition of forced labour undeg Article 23 expansively, a ruling with
huge implications for the countless children trapped in debt bondage. These judgments were pivotal
in shifting the discourse from one of mere welfare to one of inali¢nable rights.
5.2.  The Limits of Judicial Activism :
Judicial intervention has its limits. The unfortunate reality is thatthe powerful directives issued
by the courts have largely been ignored in practice. The ambitious schem&laid out in the M.C. Mehta
case remains unimplemented or poorly implemented in many parts of the conntry. The welfare funds,
where they exist, are often underfunded and mismanaged. This exposes the fundamental limitation of
judicial intervention: the courts can pronounce the law, but they do not commany the administrative
machinery required to enforce it on the ground. The wide gulf between the Supretye Court’s vision
and the grim reality for a child labourer illustrates that court orders alone cannot solve a problem so
deeply entrenched in our social and economic fabric.
6.0  Role of Social Welfare: Importance of Policies :
6.1. Role of Rehabilitation and Rescue Efforts :
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The government’s main rehabilitation program, the National Child Labour Project (NCLP), is
built around the idea of weaning children away from hazardous work and transitioning them into
formal schools via special bridge centres. While the intent is laudable, the project’s track record is
mixed at best. Indepopdent evaluations and CAG reports have pointed to a host of problems: dilapidated
infrastructure in NCLRschools, a lack of motivated and qualified teachers, and a curriculum that fails
to hold the children’s intdgest. Consequently, many rescued children eventually drop out and relapse
into labour because the roQt cause their family’s poverty remains unaddressed. Rescue without

meaningful and sustained rehabilitation is a revolving door, not a solution.

6.2. The Disconnect between Labour, Education, and Social Welfare Policies :

Perhaps the most frustrating failure is the state’s inability to connect the dots. The various
ministries that are supposed to protectchildren Labour, Education, Women and Child Development
operate in their own bureaucratic silos\I'here is a stunning lack of convergence. A child might be
rescued by the Labour Department, but if\that action is not followed by immediate enrolment in a
quality school and the provision of social sypport to their family, the rescue is meaningless. An
effective strategy demands a seamless continutyn of care that links law enforcement with the Right
to Education Act, the Integrated Child Protectiom\Scheme (ICPS), and social security programmes
like MGNREGA. Without this holistic, integrated appxoach, our efforts will continue to be fragmented,
inefficient, and ultimately, ineffective.
7.0 Reimagining Legal and Policy Frameworks :
7.1. Towards a Uniform and Inclusive Definition :

The first order of business must be to fix the broken law. TXis requires abandoning the ambiguous
and dangerous exceptions introduced in 2016. The law must be amapded to repeal the clause permitting
work in family enterprises. The location of work is irrelevant; what satters is its impact on the child.
We need a clear, uniform definition of ‘child’ and ‘hazardous work’ that\s in line with our international
commitments, one that recognises that any work that denies a child ap education and a healthy
upbringing is inherently hazardous.

7.2. Structural Reforms to Employment Law :

Tackling child labour in the informal sector demands that we finally find a way to bring this
sector under the rule of law. The old, threshold-based models of our labour laws\are obsolete. We
need creative thinking about how to regulate the informal economy perhaps through universal
registration of all businesses, regardless of size, coupled with a simplified compliance system that
does not place an undue burden on small entrepreneurs. The objective must not be to exempt the

informal sector, but to find intelligent ways to formalise it and extend legal protections to all workers
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within it.
7.3. Strengthening Enforcement and Monitoring :

The enforcement system needs to be rebuilt form the ground up. This means hiring a vastly
larger number of labdur inspectors, training them properly, and giving them the resources and autonomy
to do their jobs withqut fear or favour. But state action alone will not be enough. We must

institutionalise commun?

-based monitoring, empowering local bodies like Panchayats and School
Management Committees 1Q act as the eyes and ears of the system. These local institutions are far
better positioned to identify ahd report child labour than any distant inspectorate.

Conclusion :

The continued existence of shild labour on such a massive scale is a scar on the conscience of
our nation. It is an indictment of a syst¢m that has failed its most vulnerable. It is the failure of a legal
framework that is full of holes, and thg failure of an enforcement regime that is, for millions of
children, entirely absent. The 2016 amendiyent, far from fixing the problem, tragically deepened the
crisis by providing legal cover for exploitatiog within the home.

The only way forward is through a fundargental shift in our approach. We must move decisively
from a weak, regulatory, welfare-based model to astrong, abolitionist, rights-based one. This means
amending the law to close the loopholes, reforming our labour statutes to embrace the informal
sector, and building an enforcement ecosystem which should be robust and accountable. The choice
is clear to continue with a broken system that condemny millions to a lost childhood, and moral
courage to ensure that every child in India is in a classroom, 8ot a workshop. The future of our nation

depends on it.

REFERENCES :
l. The Occupational Safety, Health and Working Conditions Code, 220 (Act No. 37 0f2020).
2. International Labour Organisation, Strengthening Labour Inspectiom\Systems in India (ILO Decent

Work Team for South Asia, 2015).
3. National Crime Records Bureau, Crime in India 2022 (Ministry of Home
2023).
4. P.K. Sahu, “Child Labour in India: A Critical Analysis of Magnitude, Determinants, and Policies”, 45(4)
Indian Journal of Labour Economics 789-801 (2002).
5. Comptroller and Auditor General of India, Performance Audit of the National Ch\d Labour Project
Scheme, Report No. 19 0f 2013 (Ministry of Labour and Employment).
6. The Child and Adolescent Labour (Prohibition and Regulation) Amendment Act, 2016, S. 3.
7. Bachpan Bachao Andolan, Critique of the Child Labour (Prohibition and Regulation)
Amendment Bill, 2016, available at: https://bba.org.in/resource/critique-of-the-child-labour-
prohibition-and-regulation-amendment-bill-2016/ Email-mktverma6@gmail.com

ASNHA AS-T 2025 (228)

airs, Government of India,




Qi@m Website : ISSN : 2321-8037
A Impact Factor : 7.834 www.ginajournal.com

SANGAM

AT <A1 2 AR §RT USRI IgHTiia—agfavad oY o FAfid Sfaris A1l A A

ANINTERNATIONALMULTIDISCIPLINARY MONTHLY MULTI LANGUAGE Vol. 13, Issue 5-6
PEER REVIEWED REFEREED RESEARCH JOURNAL gwQ : 229-235

gfaeor Aeaor & ufd Srargsf o denfere gitcaror

Dr. Mukesh Kumar Dhaka
HANUMANGARH, RAJASTHAN.

L £
r
™

SRE&:
SHivzans (HRY

1
2020

TG TN i

ITHA I H TR A O 981 AT GITAR0T 3a-a+ B & | Yoy Fael & ufa
A D1 SUETT AR Fercll 31 XET & 3R aaar il H 3fd 59 T 7 fdbxIel wU ROl R
o & | IR W | B9 e H UAfeaRvr HRETOT 1 d=1D EHIT Bl FHET Bl s B | i
gq @ SIATIAT BT FAT fA%d B B & drasfa Al JATaR0T FREVH d8d g1 NG & | 3R
Hol feq H SiFert & Rygidl T IR [T S dl gaiaRvT /a-d+ &) HARIT S7$ | WA 8l
SIRAT | SIFTER < AFd Bl Siigq Jed 63 8 75778 iR &R O aril safddird AHmSie 3iR
3eTicaes Tl @1 3R AR BIAT R8T © | 577 perar fSrarofl &1 SIgARvl R dlel dl OiF Bal
ST 2 |

Hg TRl g fafdre Rerfcy x@rr €,a8 udfarer 3 Siiar & Ud SHal SUANT Rl © | A4
GgfeRer & Sfawa H Al Ugg fAbT T € | A @ Al fhareheld el gRT ycger A1
IYTE WY ¥ UATERY gRT MR 814 & | A19d AU Ui & T qgiaRor &1 2A9or e o |
A Al Ud ddbeTeh] ATl & SYANT W YATAR0T DI BT ugdral © | wref Ra@l & dRor /149
T UATEARYT Jfadry I 81 T € |
AS TKIIST : SI-IeH, TITIROT ARETUT, AT, LI, JAebI<dIa, URERIIE! SHATAH, AT DHedTor
gedTder -

TITIROT HRETOT SIFErH BT HATAR © | AROT S SifaRiell § qieRv fawe Jed & s
2| #erdR & Ragidl 9 5 oiik S a1, sffgn wEeH: Ud sRye U9 & Sl I8 &90id & fh
e H YR Bl 984 AfSe Hed feAr AT 2 | SiFEH 3TER UHTH 99 € | SHrER | #9d BI
Siee e ol 8 78 iR R S Il SAfdTa ArToTe SR ealfcAd Wiy dl R
3R BIaT 3@ 2| R rerar foareh &7 IR0 R dTel &I i &l Sfrar & | R | g
dreqd Sfig &1 Rig g ST € | O F9I8AT F SIF G916 bl =R YR H A1, WATed] 2,
SfdeT § qie <@r 2| 39 favmit & def 9 & gfaffsd fasar 7 7 | 9 &R ArdY & ameRer &t
TR Hel Sl & | 59 YR SR AT TeR0T Y& g4 [SArgaridl & <+ =ai &l &1 9
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H o SIaT 2, ARATEIR U4 STabTaR | GedraR e Fad H Sfadral dI el S Jhdl §
ST A1y U= HeTedl Afe, 9o, iy, gETad, AURTE S &1 A9 BROT g = 9 T |
SIIARIT Yo 6T 2 | AaHER H |1 39 U= gl o1 ured fbar Siran € fdbw] 5 d8rad &
WU H T SfUATHR AUl D HU H JUARIT Sl § A T BROT Ueb ANT A bR &l HRYT <A
ANT T | AGD DI 31 T4 gal H FHRT Siiad S & g srmaeas gen 91, g e ol
g &l TS T

orerersf T gerfaeor Hear -

AN JATAUYTH GTY AT AGYY TATARYT, Si1d d fofg uaref &1 Alg[efl iR I99 !
Hd B TR 2 | gl Bl IURT & |reT qAfaRor o7 A7 81 AT o | Al d gewai |
TITIROT BT STAN—3TUT AT & ATAR FHASH BT Y fhar 21 (S |+a)

QITEROT I=ATDI B AFAATTAR 99 IR WRATSH & T8 gedl UR YT 3G Sl |a
2 T I8 SFTTE AFR, ST Uad, S 39 9=T A4l 3R aRYAvSH &1 BIBRT & | Al & ofd
&7 g TR 39 ST Pl IR W U0 U~ gU 2| Ys—uiel 31U+l wrorarg | a1y
UIORI BT | & qAT 9IS T 3 JMaeIddrall &l FHYT HI © | UITaR0T &I F¥ol Faer
IO} 1 STa-ERT Bl GRIAT 9911 e & fofv 2 (FeTerd)) Wi, I-amafte qem sifads <l
BT AN, S Ueh Sild gIRT AgHd Bar Sirar &, e STady, a1, Siel, Ul faead! aavdfd,
FfFAITd T 3=y goTfern |ffaferd 81 (o Ree)

A9 TRl g fafdre Rerfcy x@r €98 udfarer 3 Siiar & Ud SHal SUANT Bl © | A1
TR & ST H AT v Al Frar € | A & d9l Shardel ugiaRl giRT geder a1
IYTE WU W ATeRYl gRT iR 814 © | 41d U Ui & feTy qgiaRor &1 Myor R & |
A Al Ud dbeTeh] AT & SYANT W YATAR0T DI BT ugdral © | el @l & dRor Jrd
BT JATIROT qdre feemes & a1 & | (S Fa)

TTaRoT HRET HIg AT fIaR T8l § UG 9! AU U 9949 AERART € | 9aiaRoT
HRETOT ¥ A 7, YR & U BAR GRCHIv eI 89 UAlaR0T &l fhd w0 H Q& © | S
qh BH UITAROT ARETT BT M T8l BN 9 b YATART =g+ BIAT RS | YATAROT HRE0T H
1. afgar:

AT S #Igh @ ol U JAVed 2 | $9 Mg | Ui Sfcrami BT auid 89 HfihAv]
A 9 U BT & | #ad U fisll o1 Siia &l A7 9R4, A7 Ra™ & Hdbed ofdl © o sTad
& T T JAAQT Sadh BT YISl A UgATs 8 | Uid ek ged BT Bl A BT BRI AR B |
sl Sfra &1 dod H a1, fh=dT Sia &7 a8 -1, Ay IMfed YR dTedT (39 AR &I e
HHATRIT H MITIHAT | AP B oI & F<H | ¥l S@T 91 AMRY), Bfd BT & HRAT, 3T
Tl BT FRIY &A1 A 97" YR @ AT Aa & I 99 Sial B A g9 <d 7 | Ife 3
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BT I8 W[HU U HER ¥ B SY Al FHISTH IR H Hal GarT bal g7 | T urel |
S ST @1 g USTadl @ 3TRded R Hexl I8 @ax &l 9 PRI fear o |adr &1 39
S T IDHRUT BRd §Y SiF SIdD U1 bl T B DR GIdT & TAT Uil bl IR § TIRT HRan
2| 39 TR & HoRawy ST UGUYT TG STl FHRA DI HHI DI AT H STAHTAR AEART B
2| 99 999 3R HH A1 AN & §RT AR BT UTel BIaT © Al AHISID, UThfad Td ARGIIS
QTGRET H AT 8l I8 YUY Dl BT ST Fehall © |

AT TRARH:, ‘3ffeAE ° JAFAFHAdE Houd AT IRH F@H' T3l 3R S v
e I & URFRTT GAfaRoT WRET0T & aRIbl Bl 9a1d g | 39 3 9 Rig grar 2 & Shal
TReAT € ORA g B, 3Md ©, WASE ©, WHGE WY T | O gHITAR GAIhIdd®, SToAdhId,
ATPHIRD, IIHYD, TTRANSIYD Td Tbiad WMER Sid § 701 79=, 9g Uell, 7ol fe
A 39 Sitg 8 | $ Wap! &fd T ugar SifeN | ARG WRERT § S gat, a1, gdd, 3,
T, 9, gedl o7 I YoT &1 SIh 2 UG qRg Ieed S Had! GRel Ud |Ifg & | G & FH
TRl A AT UBR BT 291 BT T 81 PR ADHAT & IR, AT ST AU BT UTel bRl
g
2. oo -

SIH BT AT AT T © | T BT Ul Bl 3¢ S (IR I Bl 3 TSN
TR SIURIEY HR, Bl BT I8 aTdl bT Ube HR, I Ufd / Ufed BT 98 Ydbe BRH, 1T JATHTAN
BT @I 9IV0T G, G AT €IET I Tel o folRae &1 79181 & | | 9d &1 UIe=l dad 8¢
SH FHST AT YRIR H FHelg DI b H 301 AN <l & | AR H A JIsR 4
MRS YR § Beld FLER Bl W & Fa fhar S dear © |
3. T -

ST T AR ST KT © Il AR W MR Bl qR IG+ P &9 I & | $9 9d
@ U H SMad Hebed ofdl @ fdh a8 W@l & Uy fSA7 {6l A1 g &1 g 98l Y&, ol
& R H WY TS TR, fHAT BT S/ T8l BICHT, 3 A1l bl Al Aol IR, AR H fdH
DI FSIT A1 AR AN # UL IgA TK] Tl ST | 39 9d W 9 DIs gd AT 81 91 gAfTY
I YT ARl & AT IR G BT UG & AR Bl ax] o1 AR Bl ST HRAT I & [dg
DA BRAT TEANS AT GRS BT FAMTD AU Al HRD o1 | I & [dg AlS STddh Blg
BMH B B AT 3 & YT DI a9 ST ATD FHRIT BIATATGR] T DR AR W@l & G
B SR |
4,  ggroed -

ST S1Tad @ fofg AT VET & Sl SHER B AT FeiRd $Rar € | SreR § Fvaa:
S YU 9 BT WU of fordT IR=] SURIS ST JF S HSRIAD UHROT & eI F 84 o
BT & b gy 9 fora Rl o1 A FeiRa o 8 dor & & 1 gol o dEr ek @
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2 S9d SR d WeelaR ¥ 3 bl & Ul B A1 DI AN BT Hbed ofd 2 | 39 AU
& Ui IMfAaR S ad / A1fdeT Bl f6d ¥ YR & IPER I R 9T 8 d fhdl 3T @
ORTENTT & AT THA 1 BT, Q. SRS & F1 THA A7 BRAT . 3T B hIST AT DA
o, §ORI 1 fda18 Fwe i T8l BRA1 §. B1H AN I Al AT TET BT | HYA faRAT 1
A gd HIDBTER BT 98 HAeayol AT & Sl 37T B 741 UGl DI Ureared Fpid & YATGdS ARG
GXHIT & S T B BT Bl AP H HGG BT | FIDIdh YATARYT DI FH FHARINY 7 9d B
qTe | A 8l Fehal ¢ |

S gfg W W GHR, A @ AR B A1 A Il JeliF,
AR Iffe | T, ATy, J&T, USHIT Il © | e IR & HROT UI0Mar] &I HHI Il & | HiA
T ggdl © | AT & foTg UART 9 1 aTel URaE & Al 9 91 UGHUT, a9 Yy T dgdn
2| Sy YRa H |y W o qol gered ¥ ved € Ud e Al gered ST Bl Tl BN dl
1 99 gaTaRei wRwsi 9 qfad e dadl 2 |
5. 3afys -

3URTE SIFTAR &I Uiadl Ve & Il Faiar FeiRa HRal § eIl U+ 3efld awgal &l
TG FeiRa HRar € | 371 avgall &1 Gl H YEATARI AAT 319 YfH, FreT dial, g g, A
Td UYYH Ud B Silad H B I drell Gl a&gSl d A1 FEiRd BRIl B @i &
RN BT Fehed oIl © | 31 Urdl YHR & URUS B 13T BT JfhHT AT DHRAT &1 U Afereni
@ I AT © | IS HAHTEAR BT I8 Th 3ol AR DI F41 refegaerail § or] o e
¢ 1 faeg @1 a) onfdfes ARl &1 S e a7 | ITfYfd qAieaRvl &l W FHWIY W@
HHTG BT SR |

STeT Silad S2d fIaR’ WRA &1 U A8M IWRART & | 399 Jfdd &l Jfdda A8, ufas,
SSR, ST AT 99T &1 8 1T 8 gaiexer qRen # Wy 72 arTe™ fefdr 8 | S faRl & SRy
I8 T Y Siig &1 a1 f9eg & T i1 gce o7 &fd 81 ug=ndn © | arewR Yot Hifidd Fe=Idr
Jad faemama Siaq & oy aafdd o aiffres Wifde awem, a7 |wer @12y | $9a forg usfa @
QI8 U4 2T B1AT & T IS &1 dederd faedT 21 hagl anfs | ¢, T urh, srafine
3MfE Fpetdr & ST ol YquYl, Y UGNUl BIdT 2 | SHCIY WIRARI URFERT H 8%l ol AIfd
aRuE (URIs ) TEd 2 dAT A FH URITE AT R d B |
6. fogawe :-
JRINTHA, IR HIT INTRYI S (e Heclral © | 78l a9 ¥ 919 YguoT 8IdT © | 78l daR
&R ¥ el IR YWY BIAT B | HIGWEUT $HR H Sial Bl 8T A STl UGNl Uell &l g1 | a1
UGl U IR Sidl ®1 BT ¥ oI UGNl §acl © | 391 UPR U &1 aIY IR &9 ¥ & |
RN, IR, A RIS Ud AR 971 & A1l ArTfore Tguor Y 21T ® | 39 UdBR AN,
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T3 | AT ARAS Uyl 3l YguoT d |IHTSTd UguUT BIdl © | dwTd, drel, RITRE, 31,
IS 371fe & a1 9 7el 9= A Aferd 8 | 399 W a7, wNiRe, ArRTe Ugyor 8l @ |
7.  ASPIeIAG :-

SIF €T BT SAbIdre arcdd H deRe 391 Jh & folT Tl 39e € | U & aafda
# 3 o7 fIemE B1d 8 WRwg IS g9 SWH U & Udid gite Bl ofdx 98 S dr Mfded &
SRTST BT | SiF Q2 81 @l Ble o I’ &I 3[9= &1 UM <l & | el ‘8 & d8f fdare &
Td el W1 § 98l wifd g | g @A § gAR 9IS | d9Re gateRer Ugfid g W8T § S9d
fIROT T IU S T2 BT WIS, DI & | Wge I d 94 JG [GaRT &1 R Gol ST
8, OIgH dadl Wifde qaierel o Yl b U & STed Td YIeieiel T8l & dfcd 37w JATearl
@1 faggf &1 11 U 1A= ST AT & | 59 T ATTHT Yg A8l B, ST RO g o1 8 |
T4 T gITIROT GREAT W 21 © | TATAROT DI Fed GReT T4l A1 Sl | 519 Hifchep 9 Mmenfond
QTEROT BT €T @ S |
8. el & feg -

A I Tefr & Ju-—3r forg 2 | I~ gite & faeiie fbar Sy ol rd sidl
g b ¥g forg qgiaRyl & fAff= "cdl & Udie © | d9c1, §ax, ©rel, YR slfe I3 Srd & ©
PHcl gdIe diel & a7 ® 8 Ud STl Usbl+ad Siid T Yeild © | VAT Uil sial & fdb 9l ol &
g upfa & AT~ Fecal & FReIT o IR Id 7 |

I iRl & g JaTaRoT WRefU & BV Bl WHS U © | SIFed Ui a=7 ug], =i
ST & Ucile [orgl | U+l Ugar Siig &I, 9k UeT=R Silg guv, gl giel, 9wy, ifer, |fey,
YR, e, B, gav1, U 3R g F € | S8l g9 3~ IcTadh BT &4 UTh © | IRl A
ST dTelT Ug] DR Siial & AT Aol DT HeToT B GITaROT Dl TG I@H aTell U IUHRS U
2| g fader Bt ST 9eTo7 FHR IRl BT BERE Siarvsi ¥ IRd g4ar 2 | Rig o sleax
Y TIRE UY UABBRI € Sl ATHER P! ATk BT AW d8d © | Ahdled U d9aR Yol g e
AR Bl 3R BT SeTaR Ud6d & Sl STl UGUUT Dl HATK PR H WD Siel OIg © | AT,
ATpHd qAT Hoedgel gl S & UM € | HHE IR 9g BT Uclld 8 frad! g
TYTEROT Dl AT BT 2 AR WG BT Faa qdl & | S a3l H gShIavs, HiTel BT,
e, oG dAT WIRAS F91 AT HedTvl &l BAAT & Udid & | F 91 A foeg uaf 8iRk
IR & IS I UCH T |
9.  URULIIG GiaTaTaT: -

TRERITE! S’ AT IRER U oild Gax Sidl & foly IUSR 7 | F8 H FRuer Siae
el X8 AHAT € | U dIc1d ol ARl & (01 § IHD ART—TU, T FRIGRI AR, FIfd gd
ITEROT AT T BT IUBR ST B & | B AR YAl BT [HedThy 0T Wfdd H ST 7 3R
TRl @ Mg AfFTal & gaIfAd Bl I8dT & IS IRAT BT IR e 3R e ge, BT, Bl
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3R YITdl S & IUBGR H = 7 | U UG A, AT S & SUBR o FRUeT T2 2 |
A9 B AT 3G &1 S8l g&T d UIgdl & ol I8 Bl 8, 981 aovdiadl gRT Scafoid arg
AT 9 3179 UIORN & forg umorary 2 | S99 sraranerd figlia iR uaf iR vl gafaver feawr ganm
gl

10. TP :-

QMHTER Td YATARYT BT TS T T | HRATS DI WK BT 9611 39 ] B FIH T
31T 2 | 399 Il qiaRvT Ugfyd BIaT € | Ui d A4 MER & foy a9wfa vd wnfase o
Har fa & | 9y uell A19g & @R ¥ S BRI Sfd © fdb U1 FaqQs AEdR dR qhd ©
QI A1 I21 Sl DI UAT JATER 7 ofdT 2 | ANTER Rl DI STHIA A UT B dTell 38R
2 S HAAT UPfA & Ufdapet BIAT © | AINER Gedl R STM™d & foly STRERN 8 | YT 3ffds adTd
2 & Ul < A1 ST & o ST Ui dRIs Sliek STl 1 JATaeIahdT 8l & | Ui 9 gaa
& foIw 84 AR Ud UfT e 18 & foly 5 ARI ellex 5Tl @l Bl 3Mavadhal Usdl & | JMRET H
BADRE D HRYT YIEROT {371 BT Rerfer YT 81 78 & | <19 H IRT DRAT IRREH HNER
&1 B IR 81 5 BRI A9 UGl Jhe H o 75 o |
forepe :-

wWee Ud el qaierer aid H faow 81 W1 & fSTAd] Y BIROT A DI gl ATl
vd frefaargel S gc & | 9afaRor Ugyvl &) fadbedr &l STH 84 39 91 | RIS 3@l
2 &b =9 ¥ UITaRoT Yquor Ud HITER & BRI AT AR BIRIAT Bl DIg H HRAT IS 81 A1
2| I B ARPR 7 Fdled ARATAA A 80,000 AH ARTRSDT Bl ARA B JFAlT 7T 2 | g Bl
q1d 2 b UITaRYT UGy & gUHIE $9 YR &I Fabd & N8 © (b A & AT AeToT I uad
ST BI AR of SIRAT | 39 TR Hde & MaRY & oY 89 Ui IR S8%pia vd &F 3 ugad
I APl B TR TR AT BT 5/ Q¥ fdeq &l UTehfcres qaiiaRor &1 He<l &l S &1 Sird
vd Rl fawg qateRer & Ui MUl IR W1aeT &7 YR R gafavoT HRevr # Agwayul AT
fmg |

e B9 UITaROT HRETOT HRAT BTEd & ol 84 Ga DI YPid & A& Al HRId of Sl
ST | e H IS & o gl Ud 3 U gU € $1aT Wy ureld b Sird a7 Big |9as
TEl T & qaiaRor § HET W) sRAger srar oA @1 Reyfa I 81| SIFgH &1 JoraR ffgar
2 | AT daat ¥ I7 T T MG SN B T Al T | g I, Af, arg, gt sk uroft
ST @1 &7 SIFed & 3R BT IYATHY Bl Sl bl & | 319 FHF 3 M7 & o ot faeq
B WIHNIAT BT IRTHR SIFgH & Gl I I B AMfey [T gafaRor SRIE 81 3R
S RO A9G ST &7 HedToT BT |
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Sustainable Development and Geography :

Theoretical Foundations and Frameworks
Nikita
Assistant Professor, Department of Geography, Vyapar Mandal Girls PG College, Hanumangarh Town

Abstract:

Sustainable development has become a prominent paradigm to address the multifaceted and
interconnected issues of environmental decline, social disparity, and economic uncertainty. This paper
questions and connects sustainable development’s theoretical foundations and conceptual links to
the topic of geography, highlighting how geographic thinking enriches sustainability knowledge. With
leading models such as the Brundtland definition, the Three Pillars of Sustainability, and spatial planning
theories, it presents geography as a source of unique analytical tools through notions such as regional
analysis, human-environment interaction, and spatial justice. The paper further discusses recent
constructs such as socio-ecological systems and place-based development and signals geography’s
contribution to integrative, place-specific sustainability strategies. After a critical literature overview
of classic and recent sources, the study places geography not only as a background but as a critical,
active discipline that informs sustainability transition across different scales and governance contexts.
The paper concludes by indicating geographic perspectives as a priority element in designing adaptive
and equitable pathways to a more sustainable future.

Key terms : Sustainable Development, Geography, Brundtland, Three Pillars of Sustainability, Human-
Environment interaction, Sustainable future
Introduction :

In a world of growing climate change, environmental destruction, entrenched socio-economic
injustices, and rapid urbanization, sustainable development has become a uniting framework for
conceiving global policy and intellectual discourse. Originally articulated in the Brundtland Report,
sustainable development is famously defined as “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs” (World Commission

on Environment and Development, 1987). After that, however, the notion has evolved as a complex,
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many-sided paradigm that seeks to accommodate environmental sustainability, economic caution,
and social equity. The Three Pillars Model that sums up these embracing aims has been a light both to
intellectual and policy discourse (Purvis, Mao, & Robinson, 2019). As a compelling intellectual
idea, however, its practical application is always erratic and uneven—between and within regions—
highlighting a need for more foundational and geographically nuanced theoretical conceptualizations.
This is where geography’s discipline makes a critical contribution. Geography’s focus on spatial
relations, human-environment relations, and differences by place provides major interpretive and
solution keys to sustainability challenges at scales as localized as hyper-local to as general as global
(Adams, 2009; Castree et al., 2013). In looking at vulnerability of coastal megacities or adaptive
potentials of rural towns, geographic views assist sustainability planning be place-based and reality-
grounded. Furthermore, geography takes a further step over descriptive analysis; it provides normative
knowledge through concepts such as spatial justice, scale, and place-based analysis that illuminate
oftunequal environmental benefit and burden allocations (Swyngedouw, 2009; Scott & Storper, 2015).
These paradigms are irreplaceable when crafting sustainability planning that is not only environmentally
sustainable but also socially equitable and sensitive to place-specific contexts.

The emergence of sustainability science has further reinforced theoretical integration across
disciplines and called for renewed exchange with geographic traditions such as environmental
geography, political ecology, and spatial planning. Theories of resilience thinking, socio-ecological
systems, and capability approaches have extended geography’s application to critical domains of
governance, adaptation, and sustainability transition (Folke et al., 2010; Deneulin & Shahani, 2009).
These new developments in geography are increasingly recognized as critical to understanding and
conceptualizing sustainability trajectories—particularly in a world exposed to linked risks, spatial
inequality, and diverging agendas of development.

Here, geography is not only a background of sustainable development but is a core intellectual
method that is used to construct substantive, spatially aware responses to global issues. This paper
engages with these theoretical backgrounds and schemata, illustrating through geographies how they
enhance conceptualization and practice of sustainability at a diverse set of spatial and temporal scales.
This paper explores the theoretical roots and key concepts that connect sustainable development
with the core concerns of geography. By drawing on both foundational models and current debates, it
aims to show how geographic thinking deepens our understanding of sustainability and supports more
integrated, locally grounded approaches to real-world challenges. In particular, it looks at how ideas
like human-environment interaction, regional planning, and spatial justice shape efforts to build

sustainability strategies that are both effective and fair.
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The study is guided by three central questions :

o How have classical and contemporary ideas about sustainable development been shaped by
geographic thinking?
. In what ways does geography help put sustainability principles into practice across different

places and social settings?

o How do geographic frameworks influence the design of place-based, inclusive, and adaptive
strategies for governing sustainability?

By engaging critically with these questions, the paper positions geography not as a secondary
or purely descriptive field, but as a key player in interdisciplinary sustainability research—one that
can help guide more just, resilient, and meaningful transitions toward sustainable futures.

The Concept of Sustainable Development: Origins and Debates :

The idea of sustainable development entered global conversation with the publication of Our
Common Future—commonly known as the Brundtland Report—by the World Commission on
Environment and Development (WCED) in 1987. It introduced the now widely recognized definition:
“development that meets the needs of the present without compromising the ability of future
generations to meet their own needs” (WCED, 1987). More than just a memorable phrase, this
definition marked a significant shift in development thinking—moving beyond a narrow focus on
economic growth to embrace environmental responsibility and social inclusion.

The Brundtland Report emerged in response to mounting concerns about environmental
degradation, growing consumption, and persistent global inequality. It framed sustainability as a shared
global challenge, emphasizing the need for cooperation between wealthier and less affluent nations.
Crucially, it recognized that environmental decline and economic underdevelopment are not isolated
problems, but fundamentally interconnected (Adams, 2009). This integrated vision has since shaped
major global agendas such as the United Nations Sustainable Development Goals (SDGs), which
seek to align environmental protection, social equity, and economic development through 17
interconnected targets.

However, as sustainable development gained global traction, it also attracted substantial critique.
Its broad and flexible nature—while useful for building consensus—has also led to ambiguity in both
theory and practice. Scholars note that definitions of sustainable development often vary depending
on which dimension is prioritized: ecological limits, social justice, or economic viability (Redclift,
2005; Hopwood, Mellor, & O’Brien, 2005). Some critics argue that the concept has been co-opted
by technocratic and market-driven agendas, diluting its original transformative potential and avoiding

deeper questions about structural inequality and ecological harm (Swyngedouw, 2007; Luke, 2005).
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At the heart of these debates is a persistent question: Can economic growth, environmental protection,
and social equity truly be pursued simultaneously—or are trade-offs inevitable? This tension has led
to the emergence of more nuanced and interdisciplinary frameworks, many of which draw on
geographical, ecological, and political-economic perspectives that emphasize the importance of local
context, power dynamics, and relational thinking.

The Three Pillars of Sustainability :

One of the most well-known frameworks for understanding sustainable development is the
“Three Pillars” model, which divides sustainability into environmental, economic, and social
dimensions (Purvis, Mao, & Robinson, 2019). This model has been widely used in both academic and
policy settings. It suggests that sustainable development can only be achieved when all three pillars
are supported in balance.

Environmental sustainability involves protecting ecosystems, conserving biodiversity, and
ensuring that natural resources are used within the Earth’s ecological limits (Meadows et al., 2004).

Economic sustainability focuses on creating long-term economic value without undermining
the social and environmental systems it depends on. This includes inclusive growth, decent employment,
and responsible production.

Social sustainability emphasizes human rights, equity, access to essential services, and the
well-being of communities—especially across different regions, genders, and generations (Dempsey
etal., 2011).

While the Three Pillars model has been valuable, it has also faced criticism for treating the
three domains as separate and equally weighted. In response, more recent thinking promotes a “nested”
model, where the economy exists within society, and both are ultimately bounded by environmental
limits (Giddings, Hopwood, & O’Brien, 2002). This perspective challenges development approaches
that treat ecological constraints as optional and instead insists on recognizing the planet’s natural
boundaries as non-negotiable.

Geography’s Role in Advancing Sustainable Development :

Geography provides a powerful intellectual foundation for understanding and promoting
sustainable development. Grounded in the study of space, place, and scale, it encourages spatial
thinking—pushing us to consider how sustainability challenges unfold differently across regions,
landscapes, and communities. Beyond offering descriptive accounts of environmental change,
geography equips us with critical tools to interpret patterns of vulnerability, inequality, and resilience
(Goodchild, 2006; Cresswell, 2015).

One of the discipline’s core strengths lies in its compatibility with systems thinking. Issues
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like climate change, resource depletion, and urbanization are not isolated problems—they are part of
larger, interconnected socio-ecological systems. Geography approaches these complexities by
examining the dynamic relationships between natural environments and human societies, rather than
viewing them in isolation. This aligns closely with socio-ecological systems theory, which understands
people and nature as interdependent systems, shaped by feedback loops, thresholds, and the capacity
to adapt over time (Berkes, Colding, & Folke, 2003).

Human-environment interaction has long been a central focus in geographic research. Whether
it involves water management, tracking deforestation, or assessing disaster vulnerability, geographic
analysis reveals how human activities shape ecological outcomes—and how environmental risks are
unevenly distributed. These insights are crucial for understanding why some communities bear a
disproportionate burden of environmental hazards while lacking the resources to respond effectively,
reinforcing broader patterns of environmental injustice (Turner et al., 2003; Robbins, 2012).

Taken together, these perspectives position geography not just as a descriptive or observational
field, but as a critical, integrative discipline within sustainability research. It connects spatial awareness
with systems thinking, and combines empirical analysis with ethical reflection—making it an essential
lens for developing sustainability strategies that are locally grounded, socially just, and environmentally
responsible.

Conceptual Models of Sustainable Development in Geography :

Geography offers strong conceptual resources for applying sustainable development at diverse
scales and in different contexts. The most visible among these is probably the regional geography
viewpoint, whose emphasis is place specificity and socio-ecological systems. This prism helps planners
and scholars produce place-specific agendas for sustainability that are sensitive to local culture,
resource endowments, and governance capabilities (Adams, 2009; Castree et al., 2013). Regional
views help draw out spatial inequities—such as uneven vulnerability to environmental risk or
infrastructural differentials—which are normally obfuscated in global sustainability models (Scott
& Storper, 2015).

Geographical Information System (GIS) use is also a prominent new component of
sustainability planning activities. GIS enables environmental information to be visualized and examined
spatially such that risk areas are identified, changes in ecosystems are monitored, and future
developmental scenarios are modeled. The integration of GIS with sustainability planning promotes
evidence-based decision-making, particularly in disaster risk planning, urban sprawl mitigation, and
conservation zoning (Miller & Goodchild, 2015; Goodchild, 2006). In cities, GIS has been used to

support resilience planning through mapping heat islands, flood-prone neighborhoods, and under-
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resourced neighborhoods—gathering data that inform more equitable and ecologically supportive
interventions (Cutter, 2006).

The third dominant model comes out of urban and rural sustainability planning, both now
recognized as entailing related but different approaches. The urban models typically address issues
of densification, green infrastructure, transportation systems, and energy efficiency (Wheeler, 2013).
The rural models focus on land stewardship, sustainable agriculture, and conservation of ecosystem
functions—commonly against a context of frailty of institutional capacity (McHarg, 1995; Dempsey
etal., 2011). Both entail a spatial emphasis that considers interactions between ecological systems,
human livelihoods, and institutions (Berkes et al., 2003; Turner et al., 2003).

These geographies, together, underpin the contention that sustainable development is not a
technocratic nor a unidimensional but a contextual, a spatial, and a scale-sensitive process. Geography
makes it possible for data, values, and practices to be linked together in a diverse set of contexts—
such that sustainability efforts are not only theoretically sound but feasible and place-specific.
Theories and Models Informing Sustainability :

Sustainable development, albeit posited as a world desire, draws on diverse and sometimes
conflicting theoretical traditions. These paradigms are responsible for how sustainability is visualized,
contested, and interpreted over time and space. Within geography, three leading models—Ecological
Modernization Theory, Political Ecology, and Resilience Theory—have significantly influenced
concepts and practices of sustainability.

Ecological Modernization Theory (EMT) presumes environmental protection and economic
growth are achievable through innovation, structural change of regulation, and adoption of green
technologies. Sustainability is framed as a modernization process wherein cleaner production, eco-
efficiency, and environmental policy integration lead to decoupling of economic activity and ecological
harm (Mol & Sonnenfeld, 2000; Spaargaren & Mol, 1992). EMT has shaped sustainability strategies,
particularly in the Global North, and shaped strategies like circular economy models and low-carbon
shifts. Geography helps by showing spatial inequalities in such solution implementation, frequently
highlighting that wealthier regions gain more through technological change while more exposed
regions are subject to additional ecological risk.

Political Ecology presents a more critical viewpoint. It interrogates how environmental change
is connected with relations of power, unequal histories, and socio-economic configurations. Instead
of sustainability as a technical or managerial question, political ecology foregrounds that
environmental devastation and injustice are frequently a result of unequal access to land, to water, and

to political power (Robbins, 2012). Particular concern is given to spatial justice, which interrogates
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how environmental ailments (like pollution, loss of forests, or climate impacts) are not randomly but
rather unevenly spread—typically aligning with pre-existing configurations of race, class, and exclusion
(Swyngedouw, 2009). Geography’s analytical instruments of spatial analysis are employed to map
and criticize these configurations and highlight the invisible geographies of injustice.

Ecologically-derived Resilience Theory adds a further layer by highlighting the capacity of
socio-ecological systems to absorb shocks and adapt in response to change. The debate is shifted
from conservation to transformation, and systems are mobilized that are capable of bouncing back—
in a desirable direction—after shocks such as climate events, pandemics, or financial crises (Folke
et al., 2010). Geography complements resilience thinking by highlighting context: resilience is not
universally distributed and community response is framed through cultural belief, institutional
configuration, and landscape-specific risk (Turner et al., 2003). This is congruent with geography’s
preoccupation with scale, place-specific governance, and adaptive capacity.

These three theories collectively demonstrate that sustainability is not a single course but a
series of intersecting paths, each mediating politics, systems thinking, and spatial realities. Geography
is that connector between them—between critique and planning, between world ambition and local
response, and between theory and earthly practice.

Educational and Policy Perspectives :

Geography is at the heart of advancing sustainable development not only through theory and
spatial analysis but through education, policy planning, and systems of governance as well. These
sectors convert knowledge of geography into usable resources employed to build more equitable,
resilient, and environmentally responsible societies.

Geography is a vital forum in advancing sustainability literacy in the education sphere. With
its focus on place-based learning, thinking spatially, and systems thinking, geography educates learners
to think critically around climate change, environmental justice, and global inequalities. Geography
curricula are increasingly integrated with Education for Sustainable Development (ESD) principles,
as UNESCO (2017) has prompted, combining equity, stewardship, and intergenerational responsibility
as principles. Importantly, geography encourages localized learning—compelling learners to analyze
issues of sustainability in their localities, thereby linking abstract debates with daily realities (Morgan,
2012). This synchronization renders geography a leading agent behind awareness and agency, preparing
future citizens to make informed decisions in a closely interconnected world.

Beyond the classroom, geography is a substantial contributor to policy processes, particularly
in advancing and localizing the United Nations Sustainable Development Goals (SDGs). SDGs require

granular, spatially disaggregated data to support national and subnational scales of collective action
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effectively. Geography meets that need through geospatial applications, planning indicators at a regional
level, and spatial justice perspectives, so that local and national authorities are in a better position to
track and tailor progress in goals such as sustainable cities (SDG 11), climate action (SDG 13), and
life on land (SDG 15). Geographers are centrally engaged in localizing these international goals as
locally applicable strategies that take cultural and ecological variations into account (Biermann &
Kanie, 2017). Without that spatial anchoring, sustainability policies are more likely to be generic and
unfocused in use contexts.

The subject of geography also informs a myriad of land use and spatial governance models
essential to integrating sustainability principles in both the natural and built environment. Whether
through urban planning zoning, park planning, or building out infrastructure, geographic paradigms
help delimit allocation, regulation, and conflict over land use and occupation. Models such as
collaborative planning (Healey, 2006) and territorial governance emphasize stakeholder engagement,
multi-level governance, and spatial equity as sustainable land use and environmental stewardship keys.
These models are particularly relevant in fissured societies, in which planning decisions must balance
multiple and often competing agendas—economic, ecological, and social—while still responsive to
long environmental constraints.

Together, these intellectual and policy agendas reflect geography’s transformative possibilities
for sustainability. By promoting critical thinking, enabling context-conscious governance, and
informing policy with spatialities, geography ensures that sustainability is not only theorized but
actually practiced inclusively, equitably, and place-wise.

Challenges and Critical Reflections :

Although sustainable development remains a key goal in global policy, it continues to face
meaningful criticisms and practical obstacles. As the concept has been widely embraced by
governments, corporations, and educators, scholars—especially geographers—have pointed out
critical issues related to its core assumptions, practical challenges, and the kinds of knowledge it
tends to exclude.

One ongoing challenge is the disconnect between theory and practice. Frameworks like the
Sustainable Development Goals (SDGs) and the widely used Three Pillars model offer structured
approaches, but their application on the ground is often patchy and uneven. Many initiatives are seen
as symbolic gestures, where the language of sustainability is used without leading to real institutional
change or measurable outcomes (Redclift, 2005; Biermann & Kanie, 2017). Geographic research
has highlighted how limited local resources, fragmented governance, inadequate data, and top-down

planning approaches often reduce the effectiveness of sustainability programs. For instance, some
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development plans overlook marginalized communities or fail to consider local cultural and ecological
contexts, creating a mismatch between global ambitions and local realities (Turner et al., 2003).

Another important critique focuses on the limitations of the Three Pillars framework. While
useful in framing discussions around the environmental, economic, and social aspects of sustainability,
it tends to treat these areas as separate and equally weighted, rather than interconnected and often
unequal in priority (Giddings, Hopwood, & O’Brien, 2002). This can lead to trade-offs where economic
growth is given precedence over environmental protection. Moreover, applying this model uniformly
across contexts can ignore the diversity of political conditions, regional histories, and social
inequalities (Hopwood, Mellor, & O’Brien, 2005). Geography offers an important counterpoint by
arguing for an approach that incorporates spatial and justice-based perspectives—not just quantitative
metrics.

A growing body of scholarship also critiques mainstream sustainability thinking for relying
too heavily on Western, liberal, and technocratic worldviews. These approaches often prioritize control,
efficiency, and technological fixes, sidelining ways of knowing that view humans as part of, rather
than separate from, the natural world (Escobar, 2011). Indigenous perspectives, for example, emphasize
relationships with land, responsibilities across generations, and spiritual reciprocity—values that are
often absent from conventional sustainability frameworks (Whyte, 2018). Including these perspectives
not only enriches ethical discussions but also challenges dominant power dynamics in environmental
governance.

There is also increasing momentum behind calls for decolonial and pluralist approaches to
sustainability—ones that emphasize local leadership, traditional knowledge, and epistemic justice.
These approaches seek more than surface-level inclusion; they advocate for genuine power-sharing
in shaping sustainability strategies. Geography provides essential tools for examining how space,
power, and knowledge are intertwined—revealing which voices are heard, which are marginalized,
and how governance structures can be reimagined to reflect a broader range of experiences.

Ultimately, while sustainable development remains a crucial global objective, it must be
constantly reexamined, adapted, and expanded. Geography contributes to this process not by dismissing
sustainability, but by uncovering its limits and helping to shape alternatives that are more inclusive,
just, and rooted in local realities.

Conclusion :

This paper has explored the rich theoretical terrain that connects sustainable development and

the discipline of geography, underscoring how geographic thought provides critical insights into the

spatial, systemic, and social complexities of sustainability. From foundational models like the
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Brundtland definition and the Three Pillars framework, to more critical and evolving perspectives
such as political ecology, resilience theory, and indigenous knowledge systems, it is clear that
sustainability cannot be understood or implemented through a one-dimensional lens.

Geography emerges as more than a contextual backdrop—it is a conceptual bridge that links
global ambitions with local realities. Its tools, including regional analysis, GIS-based planning, and
place-based policy design, allow for a more grounded approach to sustainable development—one
that acknowledges the variability of environmental challenges across different scales, cultures, and
political economies (Goodchild, 2006; Castree et al., 2013). Geography also exposes how
environmental risks and benefits are distributed unevenly, making visible the importance of spatial
justice and equity in the sustainability agenda (Swyngedouw, 2009; Scott & Storper, 2015).

At the same time, this review has shown that mainstream sustainability frameworks—while
useful—are not without limitations. The Three Pillars model, for instance, has been critiqued for
oversimplifying the relationship between economy, environment, and society (Giddings et al., 2002).
Similarly, ecological modernization theory, though optimistic about green growth, may underestimate
structural inequalities or ecological thresholds (Spaargaren & Mol, 1992). Critical geographers and
scholars of political ecology remind us that sustainability must be situated in histories of power,
marginalization, and resistance (Robbins, 2012; Escobar, 2011).

Looking forward, future research and planning efforts must grapple with three key imperatives.
First, sustainability thinking must be contextualized—sensitive to regional and cultural variation, not
applied uniformly. Second, planning must be participatory and justice-oriented, elevating marginalized
voices and community knowledge systems, including those of Indigenous peoples (Whyte, 2018).
Third, interdisciplinary research should move beyond the technocratic to embrace reflexivity,
uncertainty, and adaptation, drawing on frameworks such as resilience thinking to guide responses to
global shocks like climate change and pandemics (Folke et al., 2010; Turner et al., 2003).

Ultimately, the integration of geography into sustainability theory and practice enriches both
fields. It brings spatial sensitivity, critical reflection, and practical tools to the challenge of building
a future that is not only environmentally viable, but also socially equitable and deeply grounded in
place. As global environmental and social crises intensify, the insights of geography are not just

valuable—they are indispensable.
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afde safa va afder
1. atfora e Rggwaf
ORI, SRR faWmT

ITaT HEIdeTer, BORIART, SIRES— 825301

YR &3 ¥ i gl @1 faey Suiiar R&1 8, ST y9rd 89 |iiged 3 Al qwd 2 |
9 g4 <3 e | Afde Rigidl @ 91d dxd € Al werageiiar Ry w9 |9 SeerE i § |
AR & BT Sied’ /e T H Sf a1 YWl -1 IaeH Il ®l Hfde aiffie a7 &
w0 H WeRT 2 |
TaIAr BT e F<e QA 7 | a1 B o1 996 & §RT & TS 8 | MefAddret
H 9161 TR fietd A Mar ke, HeTcAT T 7 Srrerfh AT d«r sh aRfde 7 idr e ame
o] ol | ST IEMPHWM & AR — T FETIRT BTed BT U=2f 7 ' — (indian philosophy, vol - 1]
page - 529)
WTaEIar # fsh &9 & verHar § —
‘DA ATIPIREY AT HOY Hardd |
AT PABOsTHAT T TSN STTDATT I -
(sroTaIgaftaT, areTer -2, TS - 47)
U IR T2 aTe MRAd & IT AR D, Idid DI BIehR T AfTd BH DI Y&=dl ol
PR B & | gdid G2 dact GBI WG Bl &1 Afcrep A1 & —
Fafearad FEH I |
SROTHT eaT gd dHAT || - (Charvaka Shasti, page - 24)
(Let us eat, drink and be merry for tomorrow we may die. We should fully enjoy the present.)
gaic BT e gl AfeRT, BIFET g ARIRS & © | 37901 JEare JRUY JEarg
Egoistic Hedonism ¥ el @TdT 2 |
IR T2 IR At # i3 v 381 7 | fodll Al 991 & 9t 9§ 98l & g9
A e A BT B |
AR & Fgd R FRIAT & w0 H AR AT DI TN DI SR & | AT Al &7
faemer WerR aRa # SuRerd & o Afcdl | 9RI FwIar &1 AFTee fhar & | 9Rd H g9 3R
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AfAHdT & T TERT A 2 | T AT B SR AT DI AU Fred! BT dET HRAT o=l 7 |
AfThdT &1 UBR DI BRI & — ARKIT AR FHINTD | e AR Jeal TAT AD| R TR Bl
gl

A Siad § QIS I Afdadl & Jed & ©0 § WIHRA! 8 IR T8 7% B &
YoM T © | e wes A @ [T g | T srrfd B | Amiiiedr | | el ddd W
# aftiad g a1 B 3 Aol afsid W 21 S | |ANT | AfIedT $1 RIMuEr g8 © | Afdear 8
AT 4ed & | 9% U AMIie Il & | Id o AR P D B AMINND qed 94 8d
g O ORI A1 Bl A9 Silae Siidl 1 € | 99 3R FHS B JATER IR Jdi § aRed
BIAT IEdT 8 | IR ARG Hed 3R sMRa) ArIiTd Hed # 3fd 8MT W@ Ifad & | 3 wmedd
3R U FHM &1 B | A Hed B J Hifold dcd & foHe MR R 9% g & 91 8Iar 3 |
g1 BT TR, UTRATRS T qAT Ay Redi # M, WRIubR, qreiierd e o1 499 4
uTg Sfd g Uy H 8 |

e &1 999 SR |HIS & R Afdd i | 3R 77T & fbhg |9 e qoa Uh
Y H G TES § Ueh EI AU B € | 39 | aRdfda ol 81d € | ol IRdg wed |
fqare qd A9 Hay vy 2 fog IRINTE S99 4 I8 8ol Uil Wwy 91 2 | I8 981 Afded
I & ®Y H WU 81 2 | Sl 81 bR IATER’ Teq DI URFTT |l HHI AU & | 39 &=l Pl
AR & AT A D S ARG G e & o Afdd Hedl BT a7 BT AP ¢ |

T H ey 2 b ATl 3T S $El 57 39 AgY b IR AT 2 | I8 A
% IOl BAR AR Jpfed BIdT & | 39 [Adrd # g9R URdR, ATd—{Udr, |rs, fRieror |werml
BT FE@YUl ANTEE AT 2 | SHH AR DI A9 9ADT 2 | TIRT 99U ¢ BIaT & deil 89T
Rrem—<lem W & gAR Afhed BT AT BIAT © | gfe ¥ Y8 &I Bl © b gHR ASTGOI—E,
Rrarsit anfe, fodl 7 fbei el a1 Wit o ==y fAensii & WP U | a9y JHTdd X8
g | STy Sl I VTR, UIRIOG ol ARpiad AT A TR SR MY difd I
g H ka1, A18d, WRIUBIRG], SV, =, FedRAd], G T Fegaradl ol Serd o1 b
e 21 | 3Te8 HH HT Hel 3BT UG R HH &I -7 Hel BIdT 8 | Ad B &I A Uik wRIgesRa
BT I T & —

o TEoT g 81d §,3uPret & Hor
Sfcerane @ &, st Agdt & <orl|

T H o afti & —

‘o=fgT afer avar a8t sr

Ted @ b Iqd13] DI JHeT T & | — UITEy [daRS UIdd’ & 59 BAT D FHA
BN Il ¥l ¥9ed WA & WU B 52 B8l TN 2| AN & o B I & ANNRSG B © |
STy I [etH 3R A 99 & A1 & ITH Sod AaI Hedl Bl ISRl ST 9Ty o
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J e & fAhrg § AT XTHATHS I8N § A |

MRA U AHIId d 99 TeH Q97 2 | AR S8l 8 AN eRIER 2| .. 9K faga arera
g, Sdmarg & &Fd I fa3d BT fTe & b # 21 omy foa fagly, e wftrat &1 ¢4
faepie o ufdharsl gR1 | & ©1c IARI S R8T & | |l &1 difde ale H Ay 4o,
TS AT, 3MMcHS I T Wi gl off X2 = | 31T qa Ioiad’ @1 3fh el &1 Hifdd
JHTAY TR AN Bl 21"

ST & TR iR arera Rerfd R wfa @1 fordt dipat faamof € —

ATST § TIRT & PO UT

e UTT A & @
GOl SIgt AT B, AT B gorel |
AT A H ol I URad 8 R8T 8 | URAR g8l &, Siig= el gRafdd U 2 |
TIfASH, e, WTdrge d+a, AETgd 3MfE =1 g9AR Sita el &1 9gd wwifad fvar g | g
YA @1 ST B AR A gedl 9 Al & HUR ABRIAD TG STl © | I8 D oAl b
39 3R # 9t 8 32 oY &R 991 @ &7 3R Rig &1 9ddl © | AIRcdRI, s
Td AT §RT 9@ A1id TN | 8 3 Yo+ AWl &l qerdr a1 S |ahar ¢ |
A Y A HRT 3R 3720 2 | Fead 8 g9d! A9 Silas iR A1 W {3 <@
2| RN RSl B9 I TET o @1 SR ! I AMRTG T UaT R H uia: arAHe ® |
gRRfeal iR AmifTe wRenfral | fRT AMa 999 o 1 &7 § | 97al # Afds v aipfas
A1 DI WIYAT B AT T H HHGIR TN IR 9 @1 91T A9 @ 81d Sff R8T
2| Bf faferaq asHaet &1 He v wfid & &7 —
"The World is too much with us, we have no time to stand and stare.'
FATS ¥ Aol 9 &1 37 Hod URId- | SUsH arell F9eRil | e g urdie iR 749
D A1 DY AHGI WM (AT TG, 39 foIT Ut H_AT 89T | B9 R1eA UoTlell bl Adr
A B T &R § T a9 21 |
2| B ST IEIRT DI G Ig YAV &1 H FHo1 & 6 =g Riferd 891 &1 7 W= a1el F9ra
H < gy, MeEgdn, drerd, 2N, |, boed, IRMER, S e 6 ave F AMiisie dre—ar
DI WG B T8 2 |2
o # fora ff weRaTg ud gAfaat € S9 99 qof H difgs 9YH 2 | ST I gahdn
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T RIS DI T aTel Ted Jferar e fAvHdT Bl WIS DI <TS! DR aTell FHRTY AT HHISTD
S &1 gIar g Al Bl eawd B arell ded—add 9ol H difgh—3lierd 9y 8 & | dfed
ArHATE & AT & srerar WIpia & Haed § WerId € | S B FERIS iR AR BT SR
TSIy TguoT |1 8 | STd IS STHTT © df S Aifiecd 81 8 fadr 2 | g9 oy At
BT WY U e YT TR IS BMT US|

g A | & R IRy SR IR ARl H JHARIETT SR qdeaTdieRor o
AETH § Ud S99 ARIH A ARTHdT iR Jedl W) FaRerd iR dake faeeyor yaifad & i o
HIET IR BIATIh D TH1d Bledl © | e Fev A @i § 9 Udh § off 37 IR ) &
drg @ @1 B HAHGT FRar g [°

frefl ft =afth & Sew Jeai W & IFa@ ufasT menRd el 21 31 &1 & dwpfoat
SHIfIT w81 T8 ifd I et dcd §ud 81 g o | WIRA DI AT DT H AR APl
3R IR g far &_d € | 89RO, Ao, 7%, Sifafer enfe &1 wwm, fifedl & ufa
BT T4, Thicl HRETUT, AT, FH-aaaral giicaivr, fafderd H Yamdl & AR H¥pid &1 o dca
g

A AR FI13ll &1 faRad |8 8l & NaeT Ieed ARG, R, J9e gur
3nfe BIaT 2 | WIfed &% Fal Bl IAR—AGMA <& gY AR Bl 1Al © | JoviIard, YR, HIfeTard
3Mf wfadl & b1 a1rel |l g&d &l 3f&Ifeld B4 © | ... 3US A & UG AchadR faferaH
ARIUIR 31U ATCHI H AAISTD, A Ud AFGR Rie & el $l agdl H R & HRUT fdeq
foeema €1

A H YITERT WTeq BT 31ef ISR BT AT € | TGUT 1R TITAROT TSl AIATd HHARIT
PR I © | [T W UbR BT UguoT 8, a8 fded & oy Afdaax € | AR &1 BIg W1 &4 &,
[T U, Ug—uell, TR Sildal & GREl g AT BT AR BRAT © | 71 AARI HGUU—HRET0T
& AL THART & Afd USH0T Bl 3R HH &1 91T 2 | <9 H Afawar &1 Refa fiay 71 e
SRIIRI T TR gRT U HATIRT 4 I8 Rieg 8IaT & fob 89 b 3R 1 W8 & ? IRT TR o],
faSTelt @RY, TG # ST |ARAl ST WA, AT FHRT BT & I SOUAN, SI—HAIE DT,
gH AT TR faa1e WL BRAT, SMddbala—Avdral HIaAT Bl USR QAl, ORI Bl ARID—
ARIRSG AIC YZaI, ASTY! BT BIIGT IoTI, REAl & |IeT 3Wg Ud AR 8Ty g4R i
UGHUT T JHIOT B | GiH |ATST ¥ JARWAT @RA WR 2 | BISI—BIC a1 IR @l ARYIE IR IR
M & | @i Ul S1aT SRR & BRI U ER DI S o o T2l g | Wg@dhravar ol
AT 394 Hal el fewdl 2| foedt gefesr # ara @fe &) Aeg & Iomy S9! Gifsar a9
ST 2 | g1 Ud Ad—{UdT & Ui Haeeiielar d SR A1d W 8IdT Sff R8T | U HIhar gH
7 31 dMR AT | GedRT UM & folt B ¥ fAR1aR AR Srofdr 2|
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TS B H IRV 3§ U ot /i Bl SHD 92d 399 GehRT UM & o7y I1d & iR H Aed
IR BIS S & | U THM ey A R 92 8 Tl BRell © | Mol Wad 9Rd H W1 qegadhlel
@I e Rl B %] BU H @ AT 3 | U= B A6 &7 T [R5 R fRar 81 oFR a
fpdl & SrEAfd Uhe Bl 8 AT JAANBRAT & Al I WR Aol b QT SIrar 2 A1 I8 fSiar el
e rar 2 1 S 91 faf= s & areifde oo favar Smar € | @ @ sF RS $e, Afa®
U §H SIHSIR STl & | ST 3T H 41 J[gHR qelel %2 @ |

9 UHR & AR YT Afh & FfuRdl, derd, g1 |Id, HfoRael, 3fdHogd, 3ifd
AEcdThiell g IRFEHAT & HROT 2 |

aaae g # =R uRafda w9 § afth sieraf~sd 8iar off 81 21 S9 U a1
I8 TS e A M B | W U] Silae 19 AT M & 9AgT (Ul & o7y Iqa Sfa=
H BIS WM 1 T | ‘TaeAdl AFNIGHAT, Iod TR S Lell, |l IHbrale, I+ o1 =1,
arferera Fif3aar, Tl & Al W@l o1 e, JeueHar snfe fan Rerfeal I 81 18
g o o IRT o7 @ 2| W 9 Gal aareaRyl S8l SIARE &l ST < &1, d8f gaeld
SN g AMAGHAT A TTeT Afch B 8- 93 GG g ARl Siae 3 2, 98f wvawii & efior o fean
gI°

T 3ATST SATILDT 36 91 Bl & b 89 HHAR B SATEATCHD D Al S3aR DI AT H (T
RN Ug feary S | AN ARpla [ 81 | AR FasR H, A § Geyra=l, Y9, T g
FRIAT ST | F1F & SR A7 fUdn, gaol W) 89N SR T R 9D |
forepef :—
o AT R Afad Je @ 1T uae @ 3R ggdT Wi 1 &7 € | JrfRwar TR W
2| TAURAT A 9 T © 5 ST Se sreraT 5 &R e |rad | Ui Rafa & = & forg
g I ARy 3R AP &Y 3R aTa¥ AT UeT | €3 9 ARy g9 ARGiis eRIEx B |
SIS WA § AT AU AERIISH HT FAM G ARG TG BH B AHT 2| IE T |
ORI BRI U B Silae ST RIGTAT € | Ueb 3o G2l Alfecd g9 84N faRT g wia=msil &l
Y& UG URATNIT HRAT & | T2 SigT & T d Gax U2 & A1l S Sl &l dell’ Ry

=

BH QT TAT BT & ATAR Sila- Hedl DI Y HR FHIS TAT L B oIy RABRT =7
BT | Al UR AR Siae AT BRAT TS | Wel B 84 Hodl & ER H Bl BT FHAT HRAT
TS oifhd B9 QT T I & AR WR T 8 BT |

fIE 3IR 37edTcH <2 H ATeIeR RIfUd aka A1-d A1 & A4 H [JaRAT 817 | A19aH
% & H WiEd a1 Sl T ey BT 12V | &20F, g¥, |pi gd Afdear ve & Riadh &
QI UBe] P! dRE MU H S BU & | ‘IgHd BorDH Bl WGl | UH, W g HIgAR P AR
# werfid AT B |
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