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&1 SITST AT Y HETA ST | T¢ §AR He[37a I 7T 7 7T 1 3 81797 2 317 wiforat
A FTST FI ATS TATIT AT $IT9T & TT €1 HTACT T ST 31T Afged hr wft fremait & & vt
TEe HIAAT FT1 359 ;T AT AT & §ed & YU-G@ 3Tie HaTfols & &0 # Hfadm ge
forrelt| FIAaT 3r9er T F TRAY F 3cvea gt ¥ AR g7 3 aR@er Fr aRemer & v
ATH FIcll §1 BT, Al e iy aRemar 2 go fawa ¥ ot sma, 3fFa- dfsa ik aot
o7 Hafler il e HTAAT 1 FT YR FId § 1 Hiaar @dee 3R siias #eat 1 rffcaiFa
FT STl ATUT 1"

FY IR far A7 e F wdea & Ageca F ouwa ATy
qfed afar
afad dar
BT o WaR I Telar
forelt @ #r & aRforar |
fasr wEr FwEd ||

Fartfietar & Wit & weard Rl wfaar # suafeat agcaqet @ &1 5@ o A Faar &
TEGI ve fAeqera adierar efveaa) et ¥1 33 o7 & < Freashnl Y 2T, Hew - T
3R e 3 Al afdra gl ¥1 g v & agad gfasmenel AR R werd S @
Jraalt wfAanat & Fafter aR@er F1 waer Ror fran wgdR wer St & 316 Few WFo
YeRTTRICT §U| $oT Hehotel b1 haci13it & fafarer eRrcrell X FHehTellet sfiaer & faram a1 freasrd
& U1 ATera H{eal iy aforsat 1 3mare e § | safFaard) va warsrard) Riae yqfed, wamsr
¥ FAIARTOT FT TR, AT HeTIEAT F FAFg SHTATHS TeR, WHcT Y FAT, Il A
farare & wfer s, srfasar ox e, argar v fadigar &1 vy 3 T Rerar vy werr sit
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1 HIAdT HT yog@ ygicadi W & | Fag AR FeT & qI+ tRIad KW YA T St
F AT T AT IeTefiereT FIT 56 M TIF FT 32T WL

®fd AT FT TF TdeaAda vd Riaaia golt 31 ga@ § @+ g @ H@ A
HageT N Eh & | FA g F @wt ASFT 7dt w San A gfafe
sfaar F Aty ¥ FfV™T adt &1 sl dAFeusen & 7 A gdgeadiaar «v1
AT AT ST el ¢ FA T FAGA FATS H1 Tl il gae F gl
a7 & AR des N I F1 INFR FCA §| TAFT IfFT HRF waaT |
HAGAT qFA FIAT ¢, Wod F1I A, I 0F oacws sora # FaOR Ft sqFa Fwwar
g | AfoF gead sfa Y iqeddar & fiar Y IEr FIF FeF FT T Adr F
dagerdierar st @ F Feg d@AT A UicaAed St g1 FAAr scARSEET §1 39
HRUT ST A 3cAT BF BT T wagenfia g s §, 39 Ry ¥ s, ey, a9,
oal, vl 3t e & Aegw @ aeg Sora # UHe F § FAar A gdga
T a9 F § g GagaT F1 3T 3R 39F RAffew IRl F Jeen e
gl

"aEAT FT PrErd FY § Igefa, werpfa a1 AT gar I w’lR & Rl yer
FT gt @l | ARINF AT AARAF T § FE@-G:T FT ATHT FIAT &1 Haga1 ¢ qaga,
sfor e @1 Waear & 3 A Y ot yBR & AT A yred A€ fFAT S FHan
TE UF GegaT Hepda, A @ g

HAGAT AT FT gaR gl AT WX F ATGRT TUT AfAaré) TegHt F1 Frer Har wgar
¢ AaE dg3t A vh AU AEd Ar §1 gE F FEY Y Fog § AT g1 P
AT AESF F &g’ dq3t A gl g8 U Fow H ggudl {1 A Fow, ARTSH A
o= A g1 AfasH afaarer

aqait #t gRa #ar ¢ 3R area gaer A afafFar @ aerdh 31 st A Y w@dgen
YAT ST FT AT Fegd &1 9T IS FT F«H T . 99 98 HY qIaraior & aR
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&t &
®fd ¥ 9 aHF Faar & Fag N yIFd Far g

@ & &l amar

FHN TH FES AT gl ¢

AT # @ Y § 7Y IF

v Afa #Aeg B T

OuF FRoT 3¥ AR &R &1 T yed @ar §1 I AT FdgAT g1 Fagem el
YER & A F AU scaterl §1 el guR-ge avqgat #1 Ae aefeeat @
¥l "agaT & A Wit Y ggelr € AT ar §1 RAffes Reget a gad ol
fearrar 4 ¥-

AT HAGAT UF HTUROT AlAcHF HHT g
AFH- FAGATC AT & AW A Tgell IEIC o

S 3R gTAvS- WAGAT Ueg WA FF AdAl- Heferal F Wa@ FAqH FT Joied Fa
¥ e fFar smar g

FRfeedl & faRea iR i AR, R & Rfee 31 off T & sow T
yfig AadAAS sad 3R gelve & gadar & AT Rf@T vaR aarr §

o TS FagaT- WY YR F Y, TN, T, ISR I |
o tafay Wdcar Y yHR A A eafaAr e |
o ©UT HdcaAT Y YR & rer |
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o ¥ HdEAT §H! UHR & EE |

o ¥ HAGAT WF UHR F ¥, gard e |

o A YAM-wagar @t yeR A AT Hr afaat & wea |

o RF FaGm R F AT F I TR Yed B IS F TFR F |
HdgAT & IUr AT RAYAT FH IFR -

1. 97 - GcAF G A TF JAY GFR FT (07 94T AT 1 TF A fead @
g Y ST arelt At Wagenst # ot wATAr 7€ A | eEor F AT 2 ot A
oy 3R & AqeAl H IrarS A Aewrar @l §1 q07 Fagem Al Rk §
fret T TFR A FdGAT F gEY THFR T TG F AT Farh ¥

2. dfigar - yRAF Fagar F dgar f FAvar @ ¥ ) FAEAW wAT T F g TE
Edll PE Fagar H0F g a1 Yoo Wl & FE FAgaT &7 dig I1 A @ B
3eeor & fav area 3k ade @ i digar F 3aR® @ar 2

3. 3Af UAF Hagem Hr AR I Al §1 39F 91 AFA IHFT I
FAT FS FAGAC Jeuarala gt & 3R F& dwrelar | ARt Bae T afva
3R 3T Teeht &, Fdgem A 3@y st 3N R Regaw wH 1 TR F Q[
% fAde aF et S arell 3arer fr HdGAT AeuFrele HR TF G aF Gol A
arell 3marsT Y FagT &Y Frefler gt

4. TOSCAT YA+ HdeaAT A TOsear 1 fAwar arft st &1 reqdrelsT ddear &Y
geaar & fewreller wagen e Tose gl 31 5w wfaRea W waeer «w g
e foder 3% Ffegd gar & 3dar & 30w 39F Tasear g g1

5. T fes yd® W # ¥ e i Radvar @ 8, R ot wdger 6
Il 1 W e R & R 3 F g 3wE T few sqera g1 3ewr
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& v I e9R g1 & Fd TUF W AT A=, A g9 qdT FHhd ¢ b 59 T
HASAT FT TIH HiT 4T B

6. REAR Ig [Avar vAF Hacar # 727 =Y It AReeT -AfAg &7 F gy
F drell deaT T [FEaR &7 30T 30 a7

P TG FA qrelt Hagar F1 RAFar 3fF gar §1 3eetor & v g8 i AlF &
gl arell WageT 1 JoT A qFT A Al ¥ g arell Fager F1 REAR JfAF ghar
gl

HAGAT § TG Y Weal HT A Fham g1 Faeem 3 A1 F fAv o3y ar Far
¢ a8 Ry a9 97 ¥ F e Awfdw Rfew § wes @ 8

HAGAT FT Heafed Aad 74 ¢ F wwfFa F g@-ad # 39 o7 & 3 w0 A
3ARGT, AT AP FT IR FIAT| HedT 13 Tged AR wagareler giar 1 a8 A=
gATs vd fedt off yoft X s A gr@, g€ Y 99 A @ A AT 71 Hagered
Ffa et AT & AR F WAF FAARFT a1 §1 T8 WA T« Freg AT A e
roft & FHEOT GHA FH AT GEIAT STl § A WaeAT T ST gl &

wfa fFd vF @AY & Ao dF AHT TR 3 FY FHFRL HG6A AP Fa & Areyw
¥ 38 Sl & aRFRAT Famar 81 T8 AT TG Fgardt 1 FA-Hdee FI F @R
yogar Ipsral 1 U f3fRed wnt gl F vl seh g8 aepfod # 3d v A
FFIRT F wTear § O F T F 30 T {1 Y Iepa @fFaca # gad ge e
F T A SR I § I AT Tl F T H IR §

YAF Fa T@HE § § WA safad A e HfeF srgw gen

2| AT q1os Y Hdgaladr & T ¥ 3cd TN W HARYT F9 39+ Fdeaefiadar
F FEIYUNRT SoTa] UTo® &1 TF 3od Ta¥ W Haeaeiadr FT 3MEarg Far gl
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g 9eR 9elt # FF3 FFa ¥ JeaER T A BIE-BE FdERAT 99 qercdl Tl St
¢. 3 9R S gt & gE-ad A @R 39F off ge & ImurT w9 &, AW IS
ot FFT geT H oY RaAR A a9t &1 J8 F1 farar = =1 gen, &fa 39
& ufasmene R gem

TGAR FESN T Hageredlar Hfa &1 A Feq & Wl 7 39 q&T qfAFT W 2
3Thr wfaar IR i I3 A sy Fdr &1 FA TRPATT F goeEn 3k 395
HA aF Sl Ig TR Tergelt A1 FR3ar # Ferwar @ 2

AT F1 A WY AT HT Hagal @ &1 Wagam & e @nfger &1 fAAtor =gt &
HAT 918 30H gigarg F1 e off Femle F41 7 @), ¥ Ay wg-aAs A w7
& | 3%, afw, Raw, 79, Raew @ & g saa # srenw @ g g,
HCHAT, B & d1G ATsT HY FAGAT FT T qatant gser ¢, ash afFqemeh anfeer &
faator gyt @1 waeen & e wifeew sy @1 wifgcw A qotar asft wera @ S@ g
F W FEad AT Hedl F 9fd Aqsy fr gIgAT F1 AT Wfgey H g IR we
AT UF Haeaele i @ &
m:mm%wﬁﬂmaﬁﬁaﬁawawgm%lsﬁﬁmaﬁﬁmaﬁ
R T Iaa B 8, sHfT 3o agm wifecw # AT wdeemat @ gard A
BT 81 TgAR W F 16T Wifecy # HAGAT & FTEET H Wi ¢ WY Y Haee
Y FTUROT W TF Tfoe ST GHIENT gl

Al e Frer F qaeaAr Ueg F HY AT §- AT H @A arer g AT e epsqfar
| fFeh A q@e A # @ Fren g@: R A dgar @ w9 st sgd 3o S
YR A dGAT FT IHAHT HIAT| gl W Fagal F1 v 3 werepifar (R st fean
¢l g M F Faeem ereg 1 IR st aReRT o ¥ waAee A A gE@wg@ Iy
1 @1 arelt reprfar a1 wehf ¥ 7E Pl waR &y, Tuet sy F FROT el &
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AT AT TG A IpfAF T F @ AT TeA ¢ R AT Fr @R repepfer e
g1 Bl & frelt ara &1 A ar v @R Y ot WG Fer A B

TdR W & Fod H T3 FT qged § TATST H1 F1§ Y Fagem 3@ g AL
g1 HET Hfaar F FAGHT ET FATS Y THAR FI 1@ Sl g1 IA: 3T F1eq HY
HdEaE g I A WfAE @
st et
1. 9w sfae, anmel #1 ey wiftew, Aude afeafie gEw s, wERor
2007. T, 94
2. 2 9iyF IfAe, AETSA F AT WK, AT qfeAfT I FAYN, FERIOT
2007. Y, 95
3. 3 wliF Jfae, ARMST F1 I Wi, AvdT ARl F3F TAR FERT
2007. Y. 96
4. #Aan Qo FrEeiRrer welea e Farfaat F v R, fwm gwne F9R,
HEHTOT 2001 9, 10
5. arerdsit T, FIReT FAR AR & Freg F1 Rov @y, Af@a gfeaerd vos
fFedieged, 3mRT, WEHIoT 2015. 9, 61
6. T3 ARaT, RS FAR ATY F1 Freargelics, Regr gFeE FaqT, FEHOr
2000. Y, 11
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TG W & HTed Y WA SUredd
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aereff, Rwer: B e TgER werr S dar § B woner A 4 aga @ A d St smyfa
Rreafiearerg, 7ot (g T #1 Q0T X, T AYfersh el 81t | JAret 1 Fev
) qien) AT 3t Y AeTar @ I awE i fEd gHT A
YT 9 Tea &, 34T F 3r9A-3raeh nfay & gry A Ry
Y IE A &
"AYY o FT AR ANAT I AT g6 a1

Paper Rcevied date H AT BT FieT AFAHT I TR AT

S N St o
aper date Publishing Date 2
10/05/2025 T TEERT AR I, WIAF I AT oA A

DOI FIT FAHFAF BT I, AT JASR AT A

https://doi.org/10.5281/zenodo.15384139 Fﬁg‘ A Al 3HAT & AT e LUy

& AT TEET Weot Thed dlae WIOT A || "
Hia Y WG QAT A TR § AT FYA-H AT F FAT AT & |
AGF YA FIh @Al ¢ o THF GHTS @ TG - F1IY STFT
St fRwFan e I, Weq 9% dhd @@ BTl S F
fiw ast & ag IR wEw A @1 F FE A@F IJGA
30T QU & AGH Al 91 WFHaT ¢ HRA ¥ a1l &
gger & awEal 3 ol # der g -
FT e |

IMPACT FACTOR
3.924

TGAR WET HATS AT $H GTCT GRT FI S@HT Faceredle g1 STl g1 F q@elr amgdd &
fr Sfade 1 GATCT FIS FT ART o9 dTa AdIHT F FIT F AF F7 Foe & 59
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sryfas gor # off ¥ oRRufaat anch § o9 w18 e a9 a1 wafea e o &
foT gl Aferar § 39 g A A 1 (1) FE s0F TR F AT TGRS -

e 3T
A TET o FEd ¥
W R dord & Rl aF @rw ?) W Fg R R
Tqad! §5F & PR a1 a9l W qORR 9T o
I aeR ¥ AN
a3-93 RA vd | (2)

FA F IHTAR TET THaT AW Fooid RN F AFT F T AfFa oft 7@t §) 9«
Sfaerd fAwsrar & 96 [@at Y 91T AT § T T @) IS &1 I§ QAwwar o @
a$ & B 3T ¥ U WY AT A I g-

w3 &I ;T
el TFar Fe AT FEA
R 3R WEH aF-aF FIT Gl g
dieel! T B AT A g 7
HHT T @ §
AR Wy TE TrERT aAr A A AR Fw @
& g3 o A Mg FEAew A | (3)
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S AT & FeYRN W WATSEIG & Rk A 9T fhar Srar & o 9 off 39 wead Y
e & faT guat Ul aER BEae 99 @ 9 & & R ®9, FEa F
FfaReFd 39 99 F$ 3R AL g1

URJ

& T €

arh @ W =@ gl

g9 A AT TR FH AW

& ATl 1 T E AR

ey Y FfdE T 91 A WS Wi § fAeE
geliih Ig ag ANAT e

IE I AR o g

¥ 7 7w ot 7, I aw @z o
fraelt @@t & AN vEEE W qw v |

o1 ST a1 dar 3R TER o S ) s REwieE B gy & A
et FA| FATS H R @At Ay AR B, R Y- F daw ghar @1 W@ &
e Sorar # orar & §1 [gAR werw St ¥ A ¥ WA @ A wow & B
T AF d AT & a STdl P The Freld IRTTATT HT ATHAT FIAT 2T ¢ F
s s # fufle oo €, weg anf aF v arEs qanT Sterar & g &9 wa
gl

"qm@mmmmmﬁ#qg’ﬂﬁhaﬁ
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IP! UHER Pl iR Agal & FHfor § o7 AgRrTe [, St SHUR &1 Udi® g, 318
MDI & G RITTT HIRTA BT IaT6R0T ¢ | 3 favad BT FHT0T 7 ST 7 fam o1 $ik 78
RO &1 Fipiad IRIgX BT Agayul G §9 771 SHP S(almal, S Had H8d 3R
SIGd Y81 o 39 Hed Y Iogd Wpid 3R 3! Hal BT Ui g | AoYd AMDH| BT
e A Had U 3R TS &3 § T, sfch 3811 Wikpidd iR ulfife erigRl @ off
@YU I&T P | I GRT §1E 7T fobet 3R AR d TS Ut URTT RITTT Tl 3R IRPpfa &
3ifged i IETER0T A O &

2.2 TTTd 3R TRIST UHTd

TS AT 6T YRA & IISTHITAD, TR SR FTHIIG SiTa- TR TT8=T UHIE ATl 166 3R
173 et H Gt A HRd & SIS e W 30+ U s §Ts, faRiy &9 ¥ gad- & o, ofgt
Igi- fafta Iroat &1 FEfd foan SiR Siut T RAfid &1 Toal 2 T SHied IR
U §18, TR e &1 fad &g et § U7l I U1 FHell, IRl R WP B
Trama, o YR &1 IR ia® eRIE H Hg@yul IRTGH g3
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gTaliTo, TiTall &1 faaR WRT6! & folt Ud I & 7| HRTST = Xaradl & forg oy fean
3R RraToh TR & A & U IS TS &1 RITGAT &1 | FRiareft 3 gt & Raars
Hs OB g A9, o H IR TR §HAT 3R e & AT gl M g | AR181 3 65 fhal
3R & TR FeaT foba, FoTey gorall 1 WY JHa gl

T 3R TRIST FGS! = HRATT IeH1Td J Ageaqul Sgara g, 3R IRIal = Sfdd: Tial &
SOt T ¥ T & | FRTST T WTHTod 189 I41 & Ueh T R S-dx IHRT, Saidh Grall
&1 2faa eR-4R HASR Bt TS|

2.3 WR®! &I UfdgiRie Agd

YR & UASTRIG WRS - Had IoTyd XMel faRId & Ui §, dfeh HRAH Sfag 3R
T T Agayul g off § | 399 HeviTe foha, 3w YaH Uay iR sgdd JsT fady
¥U Y AgayUi g |

TeXTe fopdT, S SHUQR TEX & SHW YT 7, W3TS US| gRT 1591 Rrarael # Ffifd farar
T UT| I8 Tl YR argdbe BT g SaTeRul URGd Rl 5, o ey 3R g
iferdt 1 iRTe © | fvd Bt 4eg SR, Hed, HieR SR SUgTery R JYTe! &1 o, Hal
3R TXH A BT THIU § | ARG el ShyqR &1 UAeIRI® UgdM €, 3R I8l ¥ WeR 3R
3THUTY & & BT MGR T 8T o Yl 5|

I YT A, O SNUR & Fad 93 3R Yo Hegall | J T @, 2041 Tclac) Pl argebell
BT 3aTERUI ¢ | TG AW NTo1S TS HERTST SHE Rig GRT ST T AT 3R 3P| aRGDH
7 $S1-0AMS SR 3MT¢ S Aferd! BT Shgd Y0 ¢ 1 I8 Hed SIUYR & gl IRAR BT
a9 U1 3R 3 U8 U Bicd SR YUeTad & ¥4 H IUUNT fhar 511 eT §, Sl URd Pt
e Tqfg @ qufarg

Sad ST, o "ARATS &1 drorHed 1t H8T S1dl &, I8 WHRER I §1 U Yo ¥R ¢ |
Ig Hed HeRToT sradd Rig fadia &t are & 1899 & 3% T HERTST IR Rig gRT s=amn
TR T | ST YST SR 1 WTET TIpia 7R faRmad &1 Ui B, 3R 78 U Yfaeiie =@
& T H U IR 3R IRplad Hed & forg ufrg B
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T i RS STYTR BT ML RIS BT Sifdd 19 & 3R T & Do F +ft Ayl €, i
(P! B YRATT S8 IR Hal J JST T8t T UeH od g |

3. Hivpfae fHrgor
3.1 IoIYd 3R HUd igpiae 8o

SR 7 oTgd 3R e IRB A BT 0T R aRgHdl, Hal iR T dd oiia- | Uk
3G IETERUT TR &l & | 59 fHre/07 Bt faRivard faviy U ¥ QR & U@ WRS| 3R
Ui wdl # < 31 el 8, ol AgRTTe fbdT, Sidd UsT, SR SWg Ha- ta |
1 VRS B A 3R A0 RITTA Hal B Al R dh-1h| BT JRTer WY w9 9 G
LRI

ISl P ARG | Aogd fhal, Agal ok ARl @1 FHfor gan, Safe qua e A
TaeRIGR e, Tae 3R IRi® faaRur A €1 AgwriTe fhar o gy RITTd &1
RIS IART 3R I Yt B HTo-ToTl & el bl g MY &N S Tohell ¢ | dal, Sraad
YT 3R IWE YT T THIHT TTHRER HT ITANT 3R T it & Jax 1ae a2id g |

I8 Wi ad {0 7 had RITTd Hal H, Sfeh ITid, Hal 3R e 7 +t i g, Sigt
ToTYd SR G dedl BT WH 3T SHYQR H I8 301 U I Al fovmad &1 U o
1 g, S HRAT S8 $T AU [ex g |

TITT 1 ITTGT 3R GIT Teplad 15507

o= TeTgd 2relt qd et froror o fa=iwamg

dRdehdl | Tolgd fbd, Ogd, HfdX | b=, g, Siferal | Jogd fobell § Gl I1ol-
T

Il | IS URR, Aol TR, TR AR YITHRER DI
SUIRT
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To[dc | WA, HoRdl, GERS | IRI%G AghTRN, WO | g1 feral o1 Iiered
foar ICE]

T ISR, SHYQR H oY SR T A¥Hid BT e 7 Had R Hl, dfeh ARpiad
Sia & B8R &7 H T B1U BISdl 5|

3.2 ARAIS! I%pid

ARATS! WP ISR F T <, siad AR UdeRie IRFaed W §, S Jed:
ARATS &F ¥ [AwRid g3 39 WPHid &1 UgdH IS HINT, URUNS UgH1d, WU,
e, T, APHe, T4 IS il F gl 8 | ARATS! UTHI, S ISR &1 T Tgd
ST §, 3T THE™ D1 1T A offdl! ¢ | ARG JaTSl § UfRaR 3R THIS &7 arfed
Witad 3/dd Tg@yul gl gl YIRS HRIedl, gRERIdT, iR HGIaHT s34 JH &1
faRyam g, forem 39 THar &1 AP SR SaRiSiy TR R 4 ufdf¥d far ¢ | uRuRes digrY
S MR, oSt Siurael, iR ARATS S04 H ARATS! dld Sild o1 3de WY ¥0 J fiedt
gl

3P Q] did T @), UorHl, iR degd @R, Fradfern & A1y ¥ ARare!
Tepid o Tipide sififad &1 T8 HTd <A &I fiddr ¢ | Afga URURS aTerT-3iigt
TG 8, STafdh GBW AT SR et Ug1d & Sl 31! Wik STe! Bl GRId g |

ARATS! GHTS &1 ARl IUHT SAfA-ThR, TIBR, 3R ATHIS JAgaRT UG ¢ | T8
XA e ot 3o bt 3R TRORTSH $1 Stad ad T SYFdhar & 1Y ¥gad SN g g,
R o URdTa IR fae fafaedr &1 U enfed fiewar & gl g

3.3 YT AER 3R TWRIU:

RO faRIYHR TYYR 3R ARATS & &1 IR e Tga § RIFIY AgRI 3R
WURTSHT B 3EH YA B 1 A I A had FHINIh AR Bl 9¢1dT &d §, Sfedp & B
T oM SR Uipiae fafaear & +f sfidd 9 Tad |
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TR @R Al Hisd ud 7, oras Geifie afgans uruRe awye # $aR Ra-urdd ot
ol R g-TY(G &1 ST Rl ¢ | ool ud +f Afgarsit &1 ug@ I 7, s diial
3R Al P TATHSGAT & 1Y AN Sia P Yo Jad [Had! g

ARATS Hled ShYR J Ufas SAIfoTd 814 a1 Sod g, o ARare! Seaid &
3T S dTh T, T, ey, o, TRUR® ¥d 3R Afd-Rars Iqd [T S 8159
34 1 3= T8 Ul 3R Tded! & ARATS B A T I URfId a1 8|

TP ATT AP spifd, SIA TR, gieit, 3R duraet oI AgR H I Ad-oid,
RaTRe ThdT 3R 1fifes 3T & e & |

S BRI 3R RT3 & AT ¥ SNYYR 7 Had G- Ay b GgdT B! Hoildl g, Ffewh
Y Ay ged W | 74 T IR IRl 5|

3.4 P Idd W& & Ya™g

RO TRBR GRT THTadh GRIgR! & WREUT g FRaR T fort o1 38 €, o e Rarardt
o1 gaferal, U= RS, 3R e wuel &) g H a1 T 7 | SUenE! fem pusi %
A | SN & 9 57897 2ac7 FIGTR (GITB) 2025 W8 STATSHI Y - bdd SIRRPII Tl
& B o 1 X1 B, afch Aipfass eRgR) &1 afiyes e ot ugH foran S @1 81 IR&HR
A AW &3 & Fpy Fg7 FN g | gaferdl & feforea adaror ok wReur o1 fa=n A
Rl ST & (R 8| 778 1 Uh F/6e GRET c757d U H fadiid o S @1 8,
dTfes g1 o SFYdl DI 3= &1 T GIe=IAT S Idh | 1Y B, R il &1 URTGRT gHiEa
B IRV BT DI 7R Gor74 W SireT o XET 3 |

IR-IRBRT W6 3R FRET e gRT Wl SIUGR, GXATASTHUN 3R AP D HrRIGH! &
A1 O UfaeTRie widl &1 siidd 3@T1 o 367 8 | S JiRferd Uamt ¥ IsrI 7 Had gded
H1 89 9 381 7, Sfew RSP favrad &1 Hidl difeal & for wxférd ot sr wer 8|

4. BT B UAE

4.1 fea 3R Ry
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SR, ISR Pt IRFAD ITeH, TRURS Fmdmdr iR Rieusdl &1 U6 99 &% o
gl & "SNYgR Rt 189 Tarect A A Ryd g3, S Aict Jarsit 3ik ard-dia S iy ot
S AN & forg oI ST B 1 39 el H I W O YT WY fears I R, 3R Foruedt
O R U] &1 ST 50! fafRiydr & g=iidr g | fraars s, fatiy =0 § A1ugRT
H fa®RId, YT $WT1 & Siiad &1 g1l ®I A 3R T = & Arend ¥ UaRid Rl 6|
gg Qe yrarell iR Hida T 4 Siiauid gidt 81 3% Siamal, TR o a1 @y
femra, ShUqR Tfed Trgul o™ | Jaferd Y81 g, o anfifes wurt SR gRifores T
B 3T GeHaT I T 3R TR Jarei & gRI <=far i 8|

SR & feemar R 3ol el o7 off gura 7, Sl ol 8 v SR 1T sifiyafad @
Jerdl g | 37 Tt ferdt o1 e YR femden & fadwr # ShyqR &1 Agayul YHHT Bi
ISR HAT 5 |

4.2 NG &7 gredt

SR & dTed! &1 Sfagr 3R AT IR Bt Aipidd eRIEX H Th Hedqul RIM Il
8| STPT AT "o Trext 3 MHYP -1al 7 ST 8, Sl 37 a1 IR XA [T oirl g |
gTdife T8 Uledt IRuR gt ¥ 8T, afewr S SR 3 WS I TS o1t § 1 T8 Hefl
0 URA H ThI 3R TNA HABRI gRT 143 FdTed! H [awRd fosan war o1 3R R fifat
GRT S (ORI 7| 918 H, BRI ARGl 3R Hall I THIAd IR g Hed TR & fafid
feegi & BT S|

e Qe 9 YR T 3T, ) 3514 9 el bl URAT Y IR diex dRgehell § S¥adTd
forar| 173 TraTec H, = UText HI SRR & HRIRI A SO, 3R g1 I SHYGR H SHHT TR
31| SNYYR s UTet = 3ot fafRryan ik -9 fewme & for g o918 | o8 uted 3
TR YA J AR Folac] aeqant do faftra 0t ¥ UTs ot 8 1 SUqR & PRIR 3+t 59
URUR Sl DI Siifdd T §U &, 3R I8 WM ARpidd RIgR &1 Te SMHT Twr - gt
gl

siag fife
i i, o sate fUifeT oft g ofraT 8, SugR SR S9d 319u™ & &3 § U U
THIRI Hall &1 T8 Bl 169! dled] P SMHUN ISR | Faferd g8, faRive #ars 3R
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ARATS &3 ¥ | SNYR T 8 el o0 0 HUST 3R 39 a¥d| R Ieid R Sfed fewme-i
! fiic A & I sTHTa gt 3 | 59 ol H Ab el & sila ol IUTNT fhar oidr 8, B W
fafire T SR fEHE IH: 9I1d & | 37 saAlad d! T # G, HUS UR Ga[AT oIl &, o
Yo e TR B Bl

U HAT D [AHN J SHYR & VTG BRIR] BT ANGH AP Tgaqui el o 1987 3R
20T TrdTec! B, STUQR & SO & SaATD! H, oI s el $iR e, aie fiifén & wan &0
D1 1 Hrg fear man| g9 &3 ° uRuRS fSulsl &1 3if¥d sfyfAe U & greld gu, Siad
fSifeT &Y e 3 3ot ugTH SR | eI d, SHUgS afey fiife o) ufifs afye TR R g,
3R g8 YRT eI & AUl [exd & =0 H IH X I 378 & |

Tifid SR T

ST B il eRIEX H Tiid MR T &1 Hedqu! YHHT Xe! &, Sl Isa 1 fafaedr ik
TG 3R &Y =il ¥ ShYqR 3R MUy & &t T 3R T P WRIE 7 Had
il Uga &1 e &, Sich ST THINES 3R UTiHe Hew 1l 8 | 98 & Alwm g Iiid
Aferdl 3R T Ul H "H3 ig 3R "Hraaferd S e I WA §, S I & A
ST 3R IUD! IRP AP URT B! Sifdd T&d g |

FO! U] TH URIRS ISR T §, S T U J ISR @i Aified & I foam S
21 U8 T WNAR WR faarg SR 8 UTfiies S/awR] WR forar SIran g | 39 il gRI dwat
ISl (TP UHR Pt URURS °IST) TR dghR YR [T SITdT &, Sl ASTRIH & aRdl 3R g
IR B! Y &1 T8 T UIS! B ARI P aRE BIdT 8, 3R TN Hd] UIg] IR I3 Add
T 3R I8 & 1Y fafdyer TR gersit & IR &Rl &1 I8 T SR & UTHI0T 3areh]
7 9gd Uaferd § SR ISR &1 GRGpidd eRIgR &1 Hgayul T 5|

FHIASAT IR FT T& R URIG AP T 7, S fORY T I I5RIH & Hrasierds
ST GRT [T ST § | I8 I URUR® @b Tiidl & A1 fordm SITaT 8, 3R 398 A Afeand
IR THR & ¥ TGHR 30 IRR B! AABTHR TG dIb o T Bl ¢ | dIasierdr 7
o1 WIRgd s9@! do i 3R fafdy Trdifke garst & B, o IRefaw iR uifife mea &
G2l 81 I8 I faY &0 I SNYGR & U & &1 H DU 8 3R SIaRIP TR WR Hi
3 UgaH el g1 2010 B U T B TAwh! GRT AHGA] B 3 ARG [dd eRIGR & =0 J
A T g8 |
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39 ! 9 Qe & Tend § I6IH D1 Ah Hall 3R ifid Bt shidaar welRid gt g1 3
T Had HARGH $I WY a1, dfcdh Iod & IRURG 3R TRPpfad oita- o1 e o g
YR & 8F 910 T Wipidd el 8k Il | 39 9 Qferdl &1 UexH IT9 o
s o fafdyar & qufar g

3P Hell 3R dl FATDBR

SR, TR ! YRPBIAD GRIGR & ATY-TTY FHBTAH Hal R Jal HATBR] & [og Tk
JHRAT G &% &1 abT ¢ | SHYQR | MY el B! (=M H Heg@yUl Sad 3137 &, ogl gal
HABR TRURE Sl Ul Bl I3 P AR TH-1h! Tgqsl U Siedr NYFd &l & & o
37 fIaR TRgd R IB B |

YRR & FHABIAA HATHR URURS el Aferd] o fUerars, s arest, 3R AR oiré o
T HId TRIET PR B ©, Tl 38 19U o & QTT YD dd-db! 3R e8! [TaRURTSH
o7 1 THTAY AR 3B & | TP SMfaRad, SHUQR H &3 311 Ta] 3R Hal YaRiHt raiford gidt
€, OTeT gaT HATHR 30 Hal Bl diyd TR IR USRid #I I3 8|

R HATBRI & TN F YR A Bl B gHaT H U U8 915 &1 37 HATBRI A
3T Bl H 7 Had TR &1 TG TG [ ERIGR B T [ 8, Ffedh 517 afid
Hal Ha W H o fRUfd aoigd &1 81 SaqR H wat e & 98 &g o 99 38§, S S
FATHR] & ol T FST U8 USH HR L 5|

5. RITTT Bl

SIYQR &1 AEITG fohall 9 had IR & T Hgayul 3R LfdgiRie fal § 9 U& 3,
gfeh g 3fU- aRgaal &1 YogdT, YfagiRies He<l 3R IRGA® eRIgT & HRUT SHYYR Bl
R4 g | T8 fra SR TeR & FHW 410 i St U TSl R YT §, 3R 391 fAafor g
ST A 1459 T Y& AR UT| WG fhell SHYYR e BT ARITUD I1d SHYT §RT U
IS 1 IRIET TG & 1T aran a1 1| fovd &1 IRghar T AYd RITYT Hal Bl
3ifgeita faioamt €, ST 39 UfasiRie =f¥eiun ¥ Agayuf s €1

5.2 fhd &I ag@an

NERTTG fohelT 31U argera & o URIG &, S 1591 TdTeg] ¥ AR 20 UdTed] & 3fd ddb
fafia IM®! gRT AR GURT SR fawaiia @1 75 ot favar &1 fmfor fafire wioe Aferat
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BT BT &, ForaH IoTgd, T 3R 3= YAl o1 fHeur ¢q &) fiear 81 ford o 1d g
gR &, o @ e gR fafts e & 90 § 9413 718 | 39 gRI &1 324 fovdl B Reaf
M U, 3R d FHTR SR TR 137 W fha & D! gRT B} T8 [9org &I gfd & | fbva
&1 AR 1 SHATS 120 i dH ofTd g, S fhal o1 fa=merdT 3R Ref &1 e=ifar g

fra o vaw & forw faftrs gRY & Tr-wny frd & iR P Hea, Hfer, gafert iR o=
TS Y B, S T Tt ) 21et Sfia el 3R Tl ) e §1 fva & fRya <@
T, FOR 1739 H HERTo 314 Rig GRT S99 1 o1, fhel & oY GaRd el A 4 U ¢ |
frat &1 TueTer ot BTt ultig ®, Foraw el ava, IRAMR, fmrssan, Titd arerds Sk o
MG HATHIaal Ted g |

5.3 UdETRI® HEdl

NERTTG bl YR & g™ &1 Heayul iR g1 39 fovd A fafva gt ok smepyull &1
AT faa IR Faft ot gREAT 3 BT eT ST | 19 oYt = 39 fohd Bt Hia Tt $iR 39 Aolgd
91 & fore o3 guR foru | fa & Hiar Ira gRi &1 Ao fafts It gR1 S9! fasa &
Uil & U H fobar T o1 fbed & ek wee, HiR SIR oy IRa1ell H SiygR & sfogr
3R TEpia o T e 8 1 fordl o1 e I5=0 o B JR&M U1, 3R T8 THT & 1Y YR
& QM1 GRAR BT T IRy Ric & 741

5.4 Hikpicied Aol

NeERTTG fban 9 Fadt T YdeTRic e B, afesh T8 YR 3R ST 1 B eRIeT
o1 1 vt B | fordl & iR & fafrs T a, AR SR S Iy e ia, el 3R et Sitad
et B sifgaa et §1 fhe F fRUd AeRTe WIgad § SYQR & QMg URaR ¥ Taferd
faftr axqe uehia & S &, S o el o, e, areds iR 3 Wik fae Hamd |
fpa & iR & R & SaR| & Yoae, e iR R Hdl ¥ 98 R YR HI
TR URIER BT gl IETERU TG T 5

5.5 I Had dag

SHE I Ui SHYYR BT Th 3R URIG R 5, Sl 30 IRGRIey 3R IRplded e &
fore ufg § 1 39T FRHf0T 1929 T HERTST 3G Rig gRI favan T o7 3R 98 U R Jgd
8 ST 207 TdTec! & ARGH A BT ISP T IaI6R § | IS YA BT [SHI8 ffchede g=R1 ara-
A= 3 dOR A U1, 3R 39 SS-gR™AMS Qe H §9711 747 47| I8 78 d e TITHRAR
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J fAffa g ik s9¥ 3rafie Iorad fEures, Hog Sari, 3R fawme 39 &1 SWE Had &1
AT repTa T8 d TSI & dgd foban T U7 3R U ISR & T g8 Aol e § 4 v
g1 IAAM H, IHE YT U TaoR] 8lcd &b U H BRI HRdl g, Sl TIch| ol ST &1 2Ta!
e el BT ST HRIAT ] |

5.6 SIdd YSI

ST YT, S SR &1 U 3] HE@qUl UfdeTRIe WRS g, HeRTol siadd Rig fgdia o
T1g | 1906 H ST 7T UT| I8 VRS The SRR ¥ FiHd § 3R SO aRgdm e § o1y
3R e YuTal &7 Sifgaiia for <am Sirdl ¢ | I8 TRS ShYQR & VeI iR IR s
P10 A HEIYUl &, Riifch U8 SNYYR & RTe] URAR b1 WP 3R (g P UGRid Bl
g1 STdd UST & U UH Bict A1 3t ot 3, S 59 TIRS &1 Yaxar H SR g Hell g

5.7 YIS Hiex! 3R gaferdl o1 RIM™

SR & T AR 3R gaferdl &1 anRgaa it ISR & RITTH el T Hgayul e g |
2 TfeRT 3R gaferl & oy et i Sifed qolae, Yo AR R 3R RATad &1 ATejdhdl
T B Fhrerht § | SR 3 TRt § o 1R, argsT arar dieR, ok 7ed dfex va §, et
JRGHaT ToTYd et Sia- 3R Wi B Hgdqu! Ui e ¢ | gaferdr, S fs 3/
Yo, HSR 1 gadl! SR SYQR BT o UieTRies gaferdl, SIYqR & Tg IRPiad iR
JRIH AT RIS BT TP ¢ |

ORI Bt R Hell, USRS el 3R ARpidd eRIgR &I A € | 37 Ixa-1sii &
AT Y IO & MRT Si1a-, HaAT 3R AHid BT Mg IaTeul ¢u- &I fHadr g1 37
UfRTRIS Rl B! IET 7 Had AYQR & SIEM 3R HEPd Bl A BT Th SHTWR Y&H
Pl §, Tied T8 AT DI IRGH AT B HeTdT 3R FRPpIad eRIE b1 i TRIEE e g

6. TTE 3R APHUT

TR I SR ABHUN AT B TG T tRIER BT Hedyu! igxm § | SieqR
3R 3T MU & &3 3 IS iy | 718 1Y B! 3, Ford dipapurai, aiR muraf
3R ARATST TV T IRy TR B

6.1 ST Tlfed
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6.2 AIHHUN 3R FHeI=ar

AHHUE 3R Y B IR UM ISRIE B P BT AT T €1 ShyR Bt
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6.3 ARATS! HINT &1 Hed
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Uga & ¥ U H 34T 91T 8 | ARATS! HTHT 7 had U aial o, dfep 399 183! iiefdes urt
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T B, S HRATS! TS 1 shia el 3R iplaes tR1gR &l g2fd B
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TS B | T UPR, SHYTR HT WIE 3R AT TG ORI BT Ui SHR AT o Sifad
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7. Qe BT YU

1. e &1 Iedl UHET

SR, for & Rict & A T ot S 1T 8, ® Uded & Sgd UHTa A e, Tepid SR Sfagm
& & 7 qeaqul 9qad iU 31 Udeiie R, S & Aevrmie fvan, IRie Yo 909,
3R STYGd YST, P HRUTSIYGR H qfe Tyl TR 8¢ 678 | T8 Sedl g3 Ge 7 had
R B WP IR PR R B N T 2, b T AR TR B 1
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YR # dgd Ted! Bt G- A R el Ful, o1 fob U, Riegear, wxiiear], 3k
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3R 3ol Ht 38 I SRR gRT ST QT ST § | T & HIehH T, 37 Il P e
3R g St & faxia Aeg fied 7, R erieR WRigd et 81

3. AT 3R e gvTa

T 3 YR & e 3R onfde fRufa & +f Serarta dgana fee g1 ofdfe @ 4,
i I A TR A AR & 3fawR Ul fHu § | gled, We ke, Tie, M3s, Rieuswsar, sik
R IR I § §8 U0 TR AR $i R IUF §5 &1 YR & R HRIRI,
O foh & el & SRR, s HATDBR, 3R RIAE SRR, B dfY SoRT & 1 e aft
g, ForT 371 Sita TR d GUR ga g

TP 3], SNUR P AN H T Fiplae SITRehdr Y 311 §1 Ugd, SR & $o /M
AT U T8 T§ AN 310 AR eRIgR 3R TRURTST ¥ 3Hf% Je- @ § | d URURS Hal
U 3R A HUTSH BT Sifad W & T PR Iz © | Igl, AHEISID DI W, SegR o
T A SaPI ARG SHEH-UaH S sgral f&ar g, fored 7 bad Ry Iwpid &
3y Tgar firclt 8, afew gei & FMaRigl & Sha efdwior & +ft seema smn g
e =P T, YR & Toied T WK Iwra # it 3G 58 81| W Yoo, U Yoob, Bled
<H SR 3= T Hafd Yo A YR IRBR B 3T gl &, ForRIeT SUTIT /X & fadw
3R TR&= o forar Srat 5|
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fore U Tgford @I Sa<a® |, difch I8 7 had SHYQR B Apiad R CagiRie eRigR
®I TRIEd B, Ffed RIFG TER! & oy fRRR AR SR 3 siawR ot Saa &

8. GH®BTA AiRplad TfReza
1. 3y el 3R TXpia
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2. Aipide HRITAN 3R Heladd

SIYR & Sl HRRMEN, Tid Agicd 3R ARl HRIHH! &I Th ddl IRWRT 8, Sl 39
IER DI TP YRGB TTded & =0 H Tgd Ball o | TgT IR T g arel T Haleqal o
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T 3 AT HATHR 3T R BT TR Hd & | 39D SfaRad, SHuqR § war srnarng off
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B TR0} a3 T8 ] | aT FodR, FideR SR Ricudd SaeR RIFY &l oI
A%y g=fe! & S TRgd B & [T HaAT UGRHT 3R HRIBH! BT S HRd 6|

3P Q] SYR T U IRpiae S Ht I ot |1 fafid gar sareR! A uRuRe®
BRI B A db-1h! & A1y FAdHR T8 U H Ud fha1 8 | o b s uiet &1 sy
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9. frsaef
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ABSTRACT

This research explores Dalit feminist voices in the Indo-Pacific,
focusing on the intersections of caste, gender, and regional identity.
Dalit feminism, rooted in the experiences of India’s marginalized
Dalit women, addresses the compounded oppressions of casteism,
patriarchy, and socio-economic exclusion. The article examines how
these voices challenge systemic inequalities in India and resonate
with feminist movements across the Indo-Pacific, including
Indigenous women in Australia and ethnic minority women in
Southeast Asia. By analyzing historical contexts, theoretical
frameworks, and contemporary activism, it highlights the
transformative potential of Dalit feminist narratives in reshaping
gender and social justice discourses. The study employs an
intersectional lens to draw parallels between Dalit women’s
struggles and those of other marginalized groups, emphasizing
shared experiences of systemic exclusion. It argues that Dalit
feminism not only redefines feminist activism in India but also
contributes to transnational solidarities in the Indo-Pacific. The
article addresses how regional identities shape these struggles and
explores the role of digital platforms in amplifying Dalit feminist
voices. It concludes by underscoring the need for inclusive feminist
frameworks that center marginalized perspectives to foster equitable
change across the region.

Keywords: Dalit feminism, intersectionality, caste, gender, regional
identity, Indo-Pacific, marginalized voices

The study of Dalit feminist voices in the Indo-Pacific draws from a rich body of scholarship on
caste, gender, and intersectionality. Sharmila Rege’s Writing Caste/Writing Gender (2006) argues
that Dalit women’s narratives challenge the universalizing tendencies of mainstream Indian

Volume 02

ISSUE 05, MAY-2025 Page No. 57




E-ISSN No: 2456-6713 Print ISSN No: 3048-6459

@ International Educational Applied Research Journal

IEAR]

I International Educational
Applied Research Journal

Peer-Reviewed Journal-Equivalent to UGC Approved Journal

A Multi-Disciplinary Research Journal

feminism, which often prioritizes upper-caste women’s experiences (Rege 45). Similarly, Gopal
Guru’s concept of the “Dalit standpoint” emphasizes the need for Dalit women to articulate their
unique experiences, distinct from both male-dominated Dalit activism and upper-caste feminism
(Guru 67).

Kimberlé¢ Crenshaw’s intersectionality framework (1991) is foundational, highlighting how
overlapping identities like race, gender, and class create distinct forms of oppression (Crenshaw
89). In the Indian context, scholars like Anupama Rao extend this to include caste, arguing that
Dalit women face “triple oppression” (Rao 112). Bama’s autobiography Karukku (2012) provides
a firsthand account of caste and gender discrimination, emphasizing resilience through narrative
(Bama 23).

Kalpana Kannabiran’s Tools of Justice (2012) explores how Dalit women use legal and activist
platforms to combat systemic violence (Kannabiran 78). Urmila Pawar’s The Weave of My Life
(2008) documents the interplay of caste and gender in shaping Dalit women’s lives, offering a
personal lens on structural inequalities (Pawar 56). Anandhi S. examines rural Dalit women’s
exclusion from public spaces, highlighting regional variations in caste oppression (Anandhi 92).

In the Indo-Pacific, Marcia Langton’s work on Indigenous Australian women draws parallels with
Dalit feminism, noting shared struggles against colonialism and patriarchy (Langton 145). Chandra
Talpade Mohanty’s Feminism Without Borders (2003) advocates for transnational feminist
solidarities, relevant to Dalit women’s engagement with regional movements (Mohanty 33). Ruth
Manorama’s activism with the National Federation of Dalit Women (NFDW) underscores the
importance of organized resistance (Manorama 19).

Meena Kandasamy’s digital activism highlights how social media amplifies Dalit feminist voices
(Kandasamy). Dalit Women Fight’s campaigns, as noted by scholar Uma Chakravarti, connect
local struggles to global human rights discourses (Chakravarti 101). In Southeast Asia, studies by
Aihwa Ong on ethnic minority women, such as the Karen, reveal similar intersections of gender
and marginality (Ong 67).

Comparative analyses, like those by Patricia Hill Collins, emphasize the universality of
intersectional struggles (Collins 45). Nira Yuval-Davis explores how regional identities shape
feminist activism, relevant to the Indo-Pacific context (Yuval-Davis 88). The National Crime
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Records Bureau (NCRB) data underscores the disproportionate violence faced by Dalit women,
grounding theoretical discussions in empirical reality (NCRB 56).

Scholars like Cynthia Stephen highlight urban Dalit women’s use of education and activism to
challenge norms (Stephen 34). Conversely, rural Dalit women’s struggles, as documented by
Vimala Ramachandran, reveal persistent socio-economic barriers (Ramachandran 72). In
Australia, Indigenous women’s activism, as discussed by Aileen Moreton-Robinson, mirrors Dalit
feminist resistance (Moreton-Robinson 19).

Transnational feminist networks, such as the Asia-Pacific Feminist Forum (APFF), facilitate
dialogue between Dalit feminists and other marginalized groups (APFF Report 12). These works
collectively underscore the need for intersectional approaches that account for caste, gender, and
regional identity in feminist scholarship.

Theoretical Framework

This study adopts an intersectional framework to analyze Dalit feminist voices in the Indo-Pacific,
drawing on Kimberl¢ Crenshaw’s concept of intersectionality, which examines how overlapping
identities create unique oppressions (Crenshaw 89). In the Indian context, caste is a critical axis
alongside gender and class, as articulated by Sharmila Rege and Gopal Guru. Rege’s work
emphasizes that Dalit feminism challenges the homogeneity of mainstream Indian feminism,
centering caste-specific experiences (Rege 45). Guru’s “Dalit standpoint” underscores the
necessity of Dalit women’s self-representation to address their marginalization within both
feminist and Dalit movements (Guru 67).

In the Indo-Pacific, intersectionality extends to regional identities, including indigeneity and
ethnicity. For instance, Indigenous Australian women’s experiences of racism and sexism parallel
Dalit women’s struggles with casteism and patriarchy. Chandra Talpade Mohanty’s transnational
feminism framework highlights the importance of cross-border solidarities while respecting local
contexts (Mohanty 33). This lens allows the study to explore how Dalit feminist voices contribute
to broader feminist discourses, fostering connections with marginalized women across the region.
By integrating these frameworks, the article examines how caste, gender, and regional identity
shape Dalit women’s activism and its resonance in the Indo-Pacific.

Historical Context of Dalit Feminism
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Dalit feminism emerged from the broader Dalit movement, led by figures like Dr. B.R. Ambedkar,
who challenged caste oppression in the 20th century. However, early Dalit movements often
overlooked women'’s specific concerns, focusing primarily on caste. By the 1990s, Dalit women
began asserting their voices, forming organizations like the National Federation of Dalit Women
(NFDW) in 1995 to address the intersections of caste, class, and gender (Rao 112).
Autobiographies like Bama’s Karukku and Urmila Pawar’s The Weave of My Life gave voice to
Dalit women’s lived experiences, highlighting caste-based discrimination and patriarchal violence
(Bama 23; Pawar 56). These works inspired a new wave of activism, emphasizing the need for
Dalit women to articulate their own struggles, distinct from male-dominated Dalit narratives and
upper-caste feminist discourses.

Dalit Feminism in the Indo-Pacific Context

In the Indo-Pacific, Dalit feminist voices resonate with other marginalized feminist movements.
Indigenous Australian women, as Marcia Langton notes, face systemic exclusion rooted in
colonialism and gender, akin to Dalit women’s struggles (Langton 145). In Southeast Asia, ethnic
minority women, such as the Karen in Myanmar, navigate similar intersections of ethnicity and
gender (Ong 67). The Asia-Pacific Feminist Forum (APFF) has facilitated dialogues between Dalit
feminists and other marginalized women, fostering transnational solidarities (APFF Report 12).
These connections highlight shared experiences of systemic marginalization, while regional
differences—such as India’s caste system versus Australia’s colonial legacy—shape distinct
activist strategies. Dalit feminism’s emphasis on intersectionality offers a model for addressing
complex oppressions across the Indo-Pacific.

Intersections of Caste, Gender, and Regional Identity

Caste profoundly shapes Dalit women’s experiences, limiting access to education, employment,
and safety. The NCRB reports that Dalit women face disproportionate sexual violence, with 3,486
cases in 2019 (NCRB 56). Gender compounds these challenges, as Dalit women confront
patriarchy within their communities and broader society. Regional identity further influences these
dynamics. In rural Tamil Nadu, Dalit women face exclusion from public spaces, as Anandhi S.
notes (Anandhi 92), while urban Dalit women, like Cynthia Stephen, leverage education and
digital platforms to resist (Stephen 34). In the Indo-Pacific, Indigenous Australian women in
remote areas face similar spatial marginalization, while urban Indigenous women use art to assert
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identity (Moreton-Robinson 19). These parallels highlight how regional contexts shape
intersectional struggles and resistance strategies.

Contemporary Dalit Feminist Activism

Contemporary Dalit feminist activism is diverse, encompassing legal advocacy, education, and
digital platforms. Organizations like the All India Dalit Mahila Adhikar Manch (AIDMAM)
empower Dalit women through campaigns against bonded labor and violence (Kannabiran 85).
Digital platforms have amplified these voices, with campaigns like #DalitWomenFight and
#CastelsNotPast connecting local struggles to global audiences (Chakravarti 101). Meena
Kandasamy’s X posts critique caste and gender injustices, reaching a wide audience (Kandasamy).
In the Indo-Pacific, Dalit feminists collaborate with groups like the Indigenous Women’s Network
in Australia, sharing strategies for combating systemic exclusion. These efforts demonstrate the
power of Dalit feminist activism to reshape regional feminist discourses through intersectional
advocacy.

Challenges and Opportunities

Dalit feminist voices face challenges within India, where mainstream feminism often overlooks
caste, and Dalit activism prioritizes caste over gender. This dual exclusion requires Dalit women
to navigate complex alliances (Rege 45). In the Indo-Pacific, cultural and linguistic barriers
complicate transnational solidarities, while uneven digital access limits rural Dalit women’s
participation. However, these challenges offer opportunities. Platforms like the APFF enable
dialogue between Dalit feminists and other marginalized women, fostering inclusive frameworks
(APFF Report 12). By leveraging digital tools and global networks, Dalit feminists can amplify
their voices, building solidarities that address intersectional oppressions across the region and
influence broader feminist movements.

Conclusion

Dalit feminist voices in the Indo-Pacific challenge the intersections of caste, gender, and regional
identity, offering critical insights into systemic inequalities. By articulating their unique
experiences, Dalit women redefine feminist activism in India and contribute to transnational
solidarities with marginalized women in Australia and Southeast Asia. Their activism, through
literature, protests, and digital platforms, highlights the power of intersectional narratives in
reshaping social justice discourses. As the Indo-Pacific confronts persistent inequalities, Dalit
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feminism provides a model for inclusive activism that centers marginalized voices. Future efforts

should focus on strengthening transnational networks to amplify these voices, fostering equitable
change across the region.
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The importance of machine learning in the computer application
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large scale or world changing.

Machine learning is programming computers to optimize a

performance criterion using example data or past experience. We
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have a model defined up to some parameters, and learning is the
execution ofa computer program to optimize the parameters of the
model using the training data or past experience. The model may be
predictive to make predictions in the future, or descriptive to gain

knowledge from data, orboth.
Keywords : automatic, Machine, Facebook, Amazon, or Netflix.

Machine learning is the term coined to introduce humanlike intelligence in machines to do real-
world tasks. In 1997, Tom Mitchell gave a very clear definition with respect to engineering
domain: "A computer program which can learn from experience with respect to some task and
some performance measure and improves its performance with experience." It is the study of
algorithms that improve the performance of humans at some task with experience. The term
"experience" refers to a training done prior to getting the results on new data. This means that the
algorithm will train itself using the past experience so as to handle new data. The quality of the
solution is judged by some criteria which is called fitness function of heuristic function. This
function is decided based upon the problem characteristics so as to best represent the fitness of the
current solution. For example, in the travelling salesman problem, it will be the distance travelled
so far, in the image classification problem, it will be the classification accuracy obtained and so
on. Machine learning encompasses a range of techniques such as rough sets, fuzzy sets, etc. Many
statistical measures such as regression testing, support vector machines, naive Bayes classifier,

etc. are used to train and test the algorithms developed.!

Machine learning can be generously applied in the design of recommender systems. In traffic
pattern prediction on roads, military enemy base station prediction, and movie recommendation)
These algorithms can also be applied very efficiently in natural language processing applications
like in text summarization, sentiment analysis, etc. These algorithms are efficiently designed to

solve the optimization problem at hand and represent and evaluate the model for inference
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There are several evaluation measures used for testing the performance of machine learning
algorithms (eg, statistical tests, Kappa coefficient, error matrix in classification problems, and
precision and recall). Machine learning is used when not much human expertise exists to work for
every input in hand. For example, navigating on Mars is an example of a problem where no prior
expertise exists and there needs to be an inferencing mechanism which will predict the challenges
that will be faced and the solutions for the gaps that exist. Here comes the role of machine learning.
Another example is the image classification problem. To solve this problem, we will need a prior
knowledge base of some representative pixels which tells us that the given pixel in the image
belongs to which land cover feature on the ground. This prior knowledge base is called training
set in machine learning terminology, and this database will be used henceforth in every machine
learning application belonging to supervised category.' To throw light on the term "training set",
we would like to mention that there are broadly two types of machine learning supervised and

unsupervised.

Supervised learning, as the name suggests, means in the presence of an expert knowledge base.
Thus, we require human expertise on some test cases to predict the solutions of the remaining cases
in the input database. The training set is a small portion of the total dataset which is meant to train
the machine learning algorithm such that it will produce the correct solution over the rest of the
database on which it has not been trained. Thus, we call this approach as supervised learning

approach.

On the other hand, unsupervised learning is the ability to draw conclusions about the patterns in
the database so that the database is grouped together into clusters and the prediction has to be done
cluster-wise. We consider each cluster as a separate entity describing some characteristics different
from the other clusters. We thus classify the data into corresponding solutions based on the cluster
similarity without any training set or intervention of human expertise. This type of learning may

not be able to generate final named solutions, however, it will be able to group s solutions. For
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example, in image classification problem, this type of learning cannot classly the pixels as
belonging to a specific feature; rather, it can group the similar pixels which belong to a common

feature together. This type of learning is not practically used in machine learning approaches

Machine learning is used classically when humans are unable to explain their expertise. Asa
example, consider the case of speech recognition. A person can identify the difference in the sound
of different individuals. However, quantitative assessment of therify the which he used to judge
this is not an easy question for him to answer since this decision remains subjective human
perception. These kind of problems can very well be approached by using various ma hon the
algorithms. Another case where machine learning sprucharysetul is when the ton changes over
time. For example, routing on a computer network in this case, the dec variables which characterize

the solution change over time.

Machine learning algorithms can deal with this type of situation by tuning the weights of these
variables to incorporate the changed values with every iteration. Thus, the solution which is opti
mal is found at the end of the iterative process. They are also useful when the solution needs to be
adapted to particular cases, as most machine learning algorithms are dependent on a fitness
function or heuristic function which is in turn dependent upon the set of variables which charac
venize the solution. This set of variables can be formulated according to the problem domain in
the beginning of the iterative process of any machine learning algorithm. Hence, we can adapt the
algorithm according to the particular case. For example, for a biometric application, the user's
biometrics can form the decision variables based on which the decision about the individual will
be made. A more specific example is that of face recognition application, where factors such as
the eigenvalues of faces and the Euclidean distance between the face features formulate the

decision variables based on which the face is classified into an appropriate category.

Machine learning is not used when the decisions are subjective to human interpretation. That s.

when the decisions are dependent upon human perception, different individuals may find different
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solutions for the same problem because they perceive different solutions to be the best as per their
expertise In this case, if machine learning is used, it will produce different answers depending
upon the dataset which is used for training the algorithm. So, in such cases, it will not produce
accurate results. Machine learning is also not advised when the domain knowledge is easily
available for large datasets as machine learning will be a waste of computer resources. In such
cases, human expertise is sufficient to give best solutions as domain knowledge is available for
complete dataset and, therefore, generation of training set is not required. Machine learning
algorithms search, they do not discover. This means that machine learning algorithms can search
for the best solution amongst the already available solutions and optimize the search to give the

best results iteratively. '

However, they cannot generate new solutions. They do not discover any new solution. This means
that they can search for an existing solution but cannot find out any new better solution. Machine
learning techniques can lead to cost reduction since manpower is expensive and therefore human
expertise cannot be available always for large datasets, In this case, we use machine learning to
train the algonthm on the small dataset for which human expertise is available and then test on the
remaining dataset to get prediction on unknown data. This way human expertise is not required on

the complete data and this leads to significant cost reduction using machine learning algorithms
Approaches To machine learning

e Optimization problem: Every machine learning problem isangdimication problem, be
Optimization of maximization problem. For example, in training artificial neural network
(ANNSs) with many decision variables or parameters, we try to tune the weights in each ters
tion so that we get an optimal fitness function which will make the sum of squared me between
actual and desired output as minimum and the accuracy of results is max when viewed on the
training sets. Similarly in support vector machines (SVMs), the problem is viewed as a

constrained optimization problem to minimize the objective function called hinge loss. The
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learning algorithm is an optimization problem and we use different types of optimization
methods, for example, gradient descent in ANNs, quadratic programming in SVMs, Maximum
Likelihood Classifier (MLC), Minimum Distance to Mean Classifier (MDMC), rough sets,

fuzzy sets, etc. for performing learning.

e Probabilistic search: Machine learning problems can be viewed as probabilistic search
problems since the probability of the solutions are compared to determine which one is the best
solution amongst the existing ones. The training set is used to generate the probabilities of the
decision variables. The fitness function which assumes the probabilities of wegtes very near to
the generated probabilities is chosen. This fitness function will best represent the training set
and will be the most accurate on new inputs. The training algorithm is viewed as performing
probabilistic inference to find the maximum likelihood or the maximum pos teriori probability
parameter values. Thus, using Maximum Likelihood Estimation (MLE) Maximum Apriori
Probability (MAP), the machine learning algorithm will first find the correct weights of the
decision variables and formulate a fitness function and then use it to solve the given problem

on the test dataset so as to maximize or minimize the error.

e Parametric programming: This refers to choosing parameter values in machine learning
algorithms so as to formulate the fitness function based on the domain knowledge of the given
application. For example, deep neural networks can be viewed as implementing parameterized
programs where the learned parameters make a specific program out of a set of candidate
programs predefined by the network structure. More complex networks like recurrent neural

networks (RNNs) have a greater number of representable programs.

e Evolutionary search: In this, learning leads to an improvement in accuracy but it is not clear
whether that improvement comes from probabilistic inferencing or from optimization
Evolution is a process in which the successor is better but the environment as well as the set

of competitors of the successor also change, so the definition of better successor is not crisp. "
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Review of literature

e According to Nishika Gupta 2017: The father of Artificial Intelligence, John McCarthy
states a definition for AI which says that Artificial Intelligence is the science and engineering
of making intelligent machines, especially intelligent computer programs. Artificial
Intelligence (Al) is intelligence exhibited by machines. In computer science the field of Al
defines itself as the study of intelligent agents. Generally, the term Al is used when a machine
simulate functions that humans associate with other human minds such as learning and

problem solving.

e According to Nazmiye Guler, 2024: Artificial Intelligence (AI) has emerged as a disruptive
force, transforming industries, reshaping our lives and work, and significantly impacting
businesses, institutions, and societies. Driven by advancements in machine learning and deep
learning, as well as the exponential growth of available data, Al technologies have enabled
machines to handle complex tasks such as natural language processing, image recognition, and

decision-making

e According to Francisco Bolafios 2024: A Systematic Literature Review (SLR) is a rigorous
and organised methodology that assesses and integrates previous research on a specific topic.
Its main goal is to meticulously identify and appraise all the relevant literature related to a
specific research question, adhering to strict protocols to minimise biases (Higgins 2011;
Moher et al. 2009). This methodology originally emerged within the realm of Evidence-Based
Medicine Sackett et al. (1996), and it was subsequently adapted and employed in diverse
research disciplines including social sciences Petticrew and Roberts (2008), engineering and
technology Keele et al. (2007), education Gough et al. (2017), environmental sciences Pullin

and Stewart (2006), and business and management Tranfield et al.

e According to Muhammad Yasir Mustafa: The roots of Artificial Intelligence (AI) go back
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to the 1950s when John McCarthy organized a workshop at Dartmouth College aiming at
defining Al (Russel & Norvig, 2010). The concept of Al was then widely and broadly
discussed and investigated in many fields and domains, especially education. The growing
usage of Al is reshaping the educational environment extensively in the last five years (Allam
et al., 2023; Chu & Yang, 2022), as Artificial intelligence in education (AIED) has changed
the education system, knowledge-sharing approaches to learning, cognition and development
of civilization (Kaur, 2021). Bojorquez and Vega (2023) highlight that AIED could advance
learning practices, support teachers, and create more personalized learning opportunities for

learners.
Building Efficient Machine Learning Systems

e We might need to make additional assumptions about the dataset beyond the training sets based
on our domain knowledge since no system can get 100% accuracy on unseen datasets. This
because the machine learning system cannot learn based on the input training set. All the
classification rules for each output category depend upon the completeness of the training set.

This is also called "no free lunch" theorem.

e There are always some error in the fitness function learned by machine learning systems These
errors are of bias, variance, and natural error. Bias error comes when the system faidh to
consider equally each possible function that can be defined over the input. This is because the
system search space may be insufficient to represent every function that can be labeled over
the input. Variance in the training data can also be a source of error." If we consider training
data obtained from a set of random examples, then statistical variations in this set of random
samples can lead to unrepresentative training sets, thus leading to error. The error can be
reduced by increasing the number of training sets samples. The other error is unavoid able error
which might happen due to learning non-deterministic functions which happens in most of the

cases since the output is the probability of being correct. For example, if the correct output of
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the classifier has 0.6 probability then this will mean that output will be wrong in remaining of
the cases. If the correct output has probability 0.4, then the output will be correct in 40% of the

cases.

MMachin=s Learmnans

Desep Learmans

Acrtihcaal

Artificial intelligence versus Machine learning.

e We should consider overfitting in the training samples when designing machine learning
algorithms. Overfitting is the case when the error rate shown over the training data is less than
that over the actual data. This problem comes when the size of training samples is small or the
search space is huge. In both the cases, multiple solutions may perform equally well over the
training data and the decision about which will perform best over future test data cannot be
made. Solution is to use cross validation and regularization. Cross validation is a means of
choosing the size of the search space based on its performance on training data and
regularization is adding a tolerance limit so as to adjust for future errors beforehand. This
means adding a penalty to the learning objective that reduces the value of parameters, thus
providing a bias. This increase in bias decreases the sensitivity of the machine learning

algorithm to variance in the training sample

e We can use Bayesian networks for joint probability distributions over a set of decision

variables. These networks are directed acyche graphs in which each node represents a variable,
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edges represent probabilistic dependencies, and conditional probabilities are associated with
each variable which define the joint probability distribution over the entire set of variables.
The structure of this network represents assumptions about the conditional independence
among variables and represents how a factorization of the joint probability of "e" variables can
be mapped to "n" terms. The joint distribution obtained by the chain rule of probability can be
compared with the joint probability in this network to see the restrictions in the graphical

structure that Bayesian network allows.

e We can build efficient machine learning systems by the use of two types of learning models
generative and discriminative models. Naive Bayes method and logistic regression are based
on both types of models since logistic regression uses a function for which the input comes
from Bayesian method. For sequential data. Hidden Markov Models and Conditional Random
Fields are examples. The discrimination part does not make any assumptions while training

and generative part constrains the search space.

Conclusion

We can use deep neural networks to perform larger computations, where learning involves
training the parameters of all units in the network. This training can be done using gradient
descent methods with specialized hardware such as nonlinear rectilinear units and long- short
term memory (LSTM) units. There are specific architectures available such as sequence-to-
sequence architectures used for machine translation and other types of sequential data,
convolutional network architectures for image classification, and speech recognitions. An
important characteristic of the architecture is that it gives constant cut put in case of multiple
translations of input representing same data, for example, different positions of the same image
or same speech at different time. Deep neural networks can learn reopent tiems of input data
at different hidden layers in the network. The ability to leate such representations has led to

networks capable of assigning tags to multimedia hased on their metadata.
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(DPIIT) and supplemented by recent studies, the study
reveals a 69% surge in FDI equity inflows in manufacturing
from 2014-2024 compared to the previous decade. Key
sectors, including automobiles, pharmaceuticals, and
electronics, have driven job creation, export growth, and
technological advancements. However, challenges such as
regulatory complexities, high tariffs, and regional

disparities  persist. ~ The article offers policy

recommendations to enhance India’s position as a global
manufacturing hub, emphasizing streamlined regulations

and equitable regional development.

Introduction

Foreign direct investment (FDI) serves as a catalyst for economic growth, fostering technology
transfer, employment, and industrial development in emerging economies (UNCTAD, 2024).
India, with its vast market and skilled workforce, has progressively liberalized FDI policies since
the 1991 economic reforms, positioning itself as a prime destination for global investors (Invest
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India, 2024). The manufacturing sector, contributing 17% to India’s GDP, is central to the nation’s
economic vision, with initiatives like Make in India (launched in 2014) aiming to elevate India’s
global manufacturing share (IBEF, 2025). This article investigates the impact of FDI policies on
India’s manufacturing sector, leveraging primary data from DPIIT (2000-2024) and recent studies
to assess inflows, sectoral dynamics, economic outcomes, and challenges. The study addresses the
following questions: How have FDI policies shaped manufacturing growth? Which sectors have
benefited most? What barriers hinder sustained progress?

Review of Literature

The nexus between FDI and manufacturing growth has been a focal point of academic research,
with scholars emphasizing the roles of policy frameworks, market dynamics, and infrastructure in
attracting investments. The following paragraphs provide a detailed, synthesized review of some
key studies, offering insights into the factors shaping FDI in India’s manufacturing sector.

The liberalization of India’s economy in 1991 marked a turning point for FDI inflows, as discussed
by Kumar (2005). The author highlights how the removal of industrial licensing and relaxation of
FDI caps catalyzed investments in capital-intensive sectors like automobiles and chemicals.
However, Kumar notes that bureaucratic inefficiencies and complex approval processes continued
to deter efficiency-seeking FDI, limiting the manufacturing sector’s global competitiveness. This
underscores the need for streamlined regulations to maximize FDI benefits.

Chaudhuri et al. (2013) focus on the automobile sector, identifying tariffs and research and
development (R&D) incentives as critical determinants of FDI. Their analysis reveals that India’s
cost advantages, including low labor costs and a growing domestic market, have attracted global
automakers like Maruti Suzuki and Hyundai. Yet, high import duties on components increase
production costs, suggesting that tariff rationalization could enhance sectoral growth.

Sharma (2014) examines the broader impact of FDI on manufacturing competitiveness, arguing
that India’s high tariff regime (averaging 18%) places it at a disadvantage compared to ASEAN
countries like Vietnam, which maintain lower tariffs (9.6%). Sharma’s findings indicate that
efficiency-seeking FDI, crucial for export-oriented manufacturing, is hindered by these barriers,
necessitating policy reforms to align with global standards.
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Aggarwal (2002) explores the role of FDI in facilitating technology transfer, particularly in the
pharmaceutical sector. The study finds that post-1991 liberalization enabled multinational
corporations (MNCs) to introduce advanced manufacturing techniques, boosting productivity and
positioning India as a global generics hub. Aggarwal emphasizes that sustained FDI inflows
require robust intellectual property protections to encourage R&D investments.

Banga (2006) investigates the linkage between FDI and export performance, focusing on the
electronics sector. The study demonstrates that FDI from Japanese and U.S. firms has integrated
Indian manufacturers into global value chains, significantly increasing electronics exports. Banga
argues that targeted incentives, such as export subsidies, can amplify FDI’s export-diversifying
effects, a strategy relevant to India’s current policy landscape.

Regional disparities in FDI inflows are a key concern, as highlighted by Nunnenkamp and Stracke
(2008). Their research shows that states like Maharashtra and Karnataka attract the lion’s share of
FDI due to superior infrastructure and industrial ecosystems, while northeastern states lag. This
imbalance exacerbates economic inequalities, underscoring the need for policies that promote
investments in underdeveloped regions.

Siddiqui (2016) evaluates the Make in India initiative, launched in 2014 to transform India into a
manufacturing hub. The study praises the initiative’s liberalization of FDI norms, such as allowing
100% FDI under the automatic route in most sectors, but critiques its failure to address regulatory
complexities. Siddiqui suggests that simplifying compliance processes is essential to sustain
investor interest.

The pharmaceutical sector’s FDI-driven growth is analyzed by Mukherjee and Chanda (2017),
who highlight India’s emergence as a global leader in generics production. The authors attribute
this to FDI in R&D outsourcing, driven by cost advantages and a skilled workforce. However, they
caution that regulatory uncertainties, such as inconsistent drug approval processes, could deter
future investments.

Rao and Dhar (2018) assess the electronics sector, emphasizing the transformative impact of
Production-Linked Incentive (PLI) schemes introduced in 2020. These schemes have attracted
global giants like Apple and Foxconn, boosting mobile phone exports. The authors recommend
expanding PLI coverage to emerging sectors like semiconductors to diversify FDI inflows.
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Kathuria (2019) quantifies FDI’'s employment effects, estimating that manufacturing FDI
generated 2.5 million direct jobs from 2000-2018, primarily in urban industrial clusters. The study
highlights the automobile and electronics sectors as key job creators but notes that skill mismatches
limit employment gains in rural areas, suggesting the need for targeted skilling programs.

The Delhi Policy Group (2020) identifies high logistics costs and regulatory hurdles as major
barriers to FDI in manufacturing. The report advocates for tariff reductions and streamlined
compliance to enhance India’s attractiveness as an investment destination, aligning with global
best practices observed in countries like Singapore.

Chakraborty and Mukherjee (2021) analyze sectoral FDI trends, noting that automobiles and
chemicals dominate due to India’s largelational market and government incentives. Their findings
suggest that sector-specific policies, such as tax breaks and infrastructure support, are critical to
sustaining FDI momentum.

UNCTAD (2024) provides a global perspective, reporting that India’s FDI inflows reached USD
70.9 billion in 2023, with manufacturing accounting for 25%. The report attributes this to
liberalized policies and initiatives like Make in India, but notes that global economic uncertainties
could impact future inflows.

IBEF (2025) underscores the success of PLI schemes in attracting USD 23 billion in FDI to
electronics and pharmaceuticals. The report highlights India’s growing export competitiveness,
particularly in mobile phones and generics, and recommends expanding incentives to new sectors
like green energy.

Vision IAS (2025) emphasizes the importance of dispute resolution mechanisms and infrastructure
upgrades to sustain FDI-driven manufacturing growth. The study argues that fast-track arbitration
and modern logistics infrastructure are critical to maintaining investor confidence in a competitive
global market.

Collectively, these studies highlight FDI’s transformative potential in India’s manufacturing sector
while identifying persistent challenges such as high tariffs, regulatory complexities, and regional
disparities. This research builds on these insights by integrating primary data to provide a
contemporary analysis of FDI’s impact and policy implications.
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Methodology

This study employs a mixed-methods approach, integrating quantitative analysis of primary data
with qualitative insights from policy documents and recent studies. Primary data on FDI equity
inflows, sectoral distribution, and regional trends were sourced from DPIIT’s FDI Statistics (2000—
2024) (DPIIT, 2024). Secondary data from IBEF, UNCTAD, Invest India, and peer-reviewed
journals supplemented the analysis. Descriptive statistics were used to analyze FDI trends, while
case studies of the automobile, pharmaceutical, and electronics sectors provided contextual depth.
Qualitative analysis of government reports and X posts offered insights into policy impacts and
public sentiment. Limitations include the absence of firm-level data and potential underreporting
in informal manufacturing segments.

Analysis and Findings
Evolution of FDI Policies

India’s FDI policy framework has evolved significantly since 1991. The introduction of the
automatic route in the early 2000s eliminated the need for government approval in most
manufacturing sectors, boosting investor confidence (DPIIT, 2020). The Make in India initiative,
launched in 2014, further liberalized norms, allowing 100% FDI under the automatic route in
sectors like automobiles, electronics, and pharmaceuticals (Invest India, 2024). Key reforms
include:

e 2016: Relaxation of FDI caps in defense manufacturing to 49% under the automatic route.

e 2020: Increase in defense FDI to 74% and introduction of PLI schemes for 14 sectors,
including electronics and pharmaceuticals (PIB, 2020).

e 2023: Simplification of compliance through the National Single Window System, reducing
approval times by 30% (Invest India, 2024).

These reforms align with the Atmanirbhar Bharat vision of self-reliance, aiming to reduce import
dependence and enhance exports (PIB, 2024).
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FDI Inflows in Manufacturing

Primary data from DPIIT reveals that cumulative FDI equity inflows in manufacturing from April
2000 to September 2024 reached USD 165.1 billion, with a 69% increase from 2014-2024 (USD

114.2 billion) compared to 2004-2014 (USD 67.5 billion) (DPIIT, 2024). Table 1 details sectoral
FDI inflows for FY24.

Table 1: FDI Equity Inflows in Key Manufacturing Sectors (FY24)

Sector FDI Inflows (USD Billion) Share of Total FDI (%)
Automobiles 37.21 22.5
Chemicals (excl. fertilizers) 22.87 13.8
Pharmaceuticals 23.04 13.9
Food Processing 12.95 7.8
Electronics 10.82 6.5
Textiles 6.73 4.1

Source: DPIIT, 2024, IBEF, 2025

The automobile sector led with USD 37.21 billion, driven by 100% FDI under the automatic route
and PLI incentives. Pharmaceuticals and chemicals attracted significant inflows, supported by
R&D outsourcing and export growth. Electronics FDI grew rapidly, with mobile phone production
hubs in Tamil Nadu and Uttar Pradesh contributing USD 10.82 billion (IBEF, 2024).

Table 2: FDI Inflows by Region (FY24)

State/Region FDI Inflows (USD Billion) Share of Total FDI (%)
Mabharashtra 48.21 29.0
Karnataka 39.84 24.0
Tamil Nadu 24.92 15.0
Gujarat 16.61 10.0
Uttar Pradesh 8.30 5.0
Others 27.73 17.0
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Source: DPIIT, 2024

Maharashtra and Karnataka dominate FDI inflows due to robust infrastructure and industrial
clusters, while northern and eastern states lag, highlighting regional disparities (DPIIT, 2024).

Economic Impacts

FDI in manufacturing has driven significant economic outcomes:

1.

Job Creation: The Employees’ Provident Fund Organisation (EPFO) reported a 13.22%
increase in net members added in FY23 (1.39 crore) compared to FY22, with
manufacturing hubs in Maharashtra, Tamil Nadu, and Karnataka contributing 60% of new
jobs (IBEF, 2024). The electronics sector alone generated 2 million direct and indirect jobs
from 2014-2024 (Invest India, 2024).

Export Growth: Mobile phone exports surged 77 times from USD 0.07 billion in 2014 to
USD 5.5 billion in FY24, driven by FDI from companies like Apple and Foxconn (IBEF,
2024). Pharmaceutical exports doubled to USD 27.85 billion by FY24, with India
supplying 40% of global generics (PIB, 2024).

Technology Transfer:
particularly in automobiles and electronics. For instance, Tesla’s planned investment in
Gujarat is expected to introduce electric vehicle technologies (Invest India, 2024).

FDI has facilitated advanced manufacturing techniques,

Table 3: Export Growth in Key Manufacturing Sectors (2014-2024)

Sector Exports 2014 (USD Exports 2024 (USD Growth
Billion) Billion) (%)
Automobiles 14.50 28.75 98.3
Pharmaceuticals 13.92 27.85 100.1
Electronics (Mobile 0.07 5.50 7757.1
Phones)
Chemicals 16.80 29.60 76.2

Source: PIB, 2024, IBEF, 2025
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Challenges
Despite progress, several challenges hinder FDI-driven manufacturing growth:

1. High Tariffs: India’s average tariff rate of 18% is significantly higher than Vietnam’s
9.6%, deterring efficiency-seeking FDI critical for export-oriented manufacturing. High
tariffs increase input costs, reducing competitiveness in global markets, particularly for
electronics and automobiles (Delhi Policy Group, 2020).

2. Regulatory Complexities: Compliance burdens, including multiple approvals for land
acquisition, environmental clearances, and labor regulations, inflate operational costs. The
World Bank (2018) notes that India’s complex regulatory framework increases project
delays, discouraging long-term investments in capital-intensive sectors like chemicals and
defense manufacturing.

3. Regional Disparities: FDI is heavily concentrated in urban states, with Maharashtra and
Karnataka accounting for 53% of inflows in FY24, while northeastern states receive less
than 2% (DPIIT, 2024). This imbalance stems from disparities in infrastructure, industrial
ecosystems, and policy implementation, exacerbating economic inequalities and limiting
inclusive growth.

4. Infrastructure Gaps: High logistics costs, estimated at 14% of GDP compared to 8% in
China, undermine manufacturing competitiveness (World Bank, 2018). Inadequate power
supply, poor road connectivity, and inefficient port operations increase production and
export costs, particularly for time-sensitive sectors like electronics and textiles.

5. Global Uncertainties: Global economic and geopolitical uncertainties have significantly
impacted FDI inflows into India’s manufacturing sector. According to the Indian Finance
Ministry’s March 2025 economic review, a 5.6% year-on-year decline in FDI to USD 10.9
billion in Q3 FY25 (October—December 2024) was driven by global economic instability,
including trade tensions and supply chain disruptions (Business Standard, 2025).
Geopolitical risks, such as ongoing conflicts in regions like the Middle East and Eastern
Europe, have heightened investor caution, reducing risk appetite for emerging markets.
Additionally, U.S. tariff hikes announced in late 2024 prompted companies to reassess
investment plans, with some delaying or redirecting funds to countries with fewer trade
barriers, such as Vietnam. The ministry’s report warns that prolonged uncertainty could
lead to a “self-perpetuating cycle of economic hesitation,” as private sector capital
formation slows. For instance, the decline in new foreign manufacturing entrants (only
three in FY25, compared to ten in 2020-21) reflects concerns over policy unpredictability
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and global trade volatility (KNN India, 2025). Furthermore, India’s exposure to global
commodity price fluctuations, particularly in energy and raw materials, increases
production costs for sectors like chemicals and automobiles, deterring FDI. The Finance
Ministry emphasizes that perceptions of sustained global instability may cause firms to
prioritize short-term liquidity over long-term investments, threatening India’s
manufacturing ambitions.

Case Studies

1. Automobiles: Maruti Suzuki’s export of the Fronx SUV to Japan and Sansera
Engineering’s USD 251 million investment in Karnataka highlight FDI-driven growth. The
sector benefits from 100% FDI under the automatic route and PLI incentives, contributing
7% to GDP (IBEF, 2024).

2. Electronics: Google’s Pixel smartphone production in Tamil Nadu and Apple’s iPhone
manufacturing in Uttar Pradesh, supported by PLI schemes, have positioned India as a
global electronics hub. Mobile phone exports reached USD 5.5 billion in FY24 (IBEF,
2024).

3. Pharmaceuticals: FDI inflows of USD 23.04 billion in FY24 have bolstered R&D and
generics production. Multinational corporations like Pfizer and Novartis leverage India’s
cost advantages, with exports doubling to USD 27.85 billion (IBEF, 2025).

Discussion

India’s FDI policies have significantly transformed the manufacturing sector, with a 69% increase
in inflows from 2014-2024 reflecting the success of Make in India and PLI schemes (DPIIT,
2024). The automobile, pharmaceutical, and electronics sectors have emerged as key drivers,
contributing to exports, employment, and technology transfer. For instance, the electronics sector’s
export surge (7757.1% growth) underscores India’s integration into global value chains (IBEF,
2025). However, high tariffs and regulatory complexities limit competitiveness compared to
ASEAN peers (Delhi Policy Group, 2020). Regional disparities, with 53% of FDI concentrated in
Maharashtra and Karnataka, exacerbate inequitable growth (DPIIT, 2024). Infrastructure gaps,
particularly in logistics, further challenge scalability. Addressing these barriers through tariff
reductions, streamlined compliance, and infrastructure upgrades could unlock India’s potential as
a USD 35 trillion economy by 2047 (Vision IAS, 2025).
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Conclusion

India’s FDI policies have positioned its manufacturing sector as a global hub, with USD 165.1
billion in equity inflows from 2000-2024 (DPIT, 2024). Sectors like automobiles,
pharmaceuticals, and electronics have thrived, driving exports, jobs, and technological
advancements. However, challenges like high tariffs, regulatory hurdles, and regional disparities
threaten sustained growth. By aligning tariffs with global standards, simplifying compliance, and
incentivizing investments in underdeveloped regions, India can enhance its attractiveness as a
manufacturing destination. The government’s focus on infrastructure development, such as
dedicated freight corridors, and dispute resolution mechanisms will be critical to realizing its
economic vision.

Recommendations

To maximize FDI’s impact on India’s manufacturing sector, the following detailed
recommendations address identified challenges and leverage opportunities for sustainable growth:

1. Reduce Tariffs to Enhance Global Competitiveness: India’s average tariff rate of 18%
is significantly higher than ASEAN competitors like Vietnam (9.6%), deterring efficiency-
seeking FDI critical for manufacturing (Delhi Policy Group, 2020). Reducing tariffs to
align with regional benchmarks would make India more attractive for export-oriented
investments. The government should initiate a phased tariff reduction plan, targeting key
sectors like electronics and automobiles, which have high export potential. For instance,
lowering import duties on critical components could reduce production costs, enabling
firms like Apple and Foxconn to scale operations. Simultaneously, India should negotiate
free trade agreements (FTAs) with major markets like the EU and Japan to secure
preferential access, offsetting revenue losses from tariff cuts. This approach would enhance
India’s integration into global value chains, boosting exports and attracting FDI.

2. Streamline Regulatory Compliance for Investor Ease: Regulatory complexities,
including multiple approvals and labor regulations, increase operational costs and deter
FDI (World Bank, 2018). The National Single Window System, which reduced approval
times by 30% in 2023, is a step forward (Invest India, 2024). To build on this, the
government should aim to cut approval times by 50% by 2027 through full digitization of
processes, integrating state and central clearances into a single platform. Simplifying labor
laws, such as consolidating 29 central labor laws into four codes, should be expedited with
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clear implementation guidelines. Additionally, a dedicated FDI facilitation cell within
DPIT could provide end-to-end support for investors, addressing queries on permits, land
acquisition, and taxation. These measures would enhance India’s ranking in the World
Bank’s Doing Business index, signaling a investor-friendly environment.

3. Promote Regional Equity to Balance Development: FDI concentration in Maharashtra
(29%) and Karnataka (24%) exacerbates regional disparities, with northeastern states
receiving less than 2% (DPIIT, 2024). To address this, the government should offer tailored
incentives for investments in tier-II/III cities and underdeveloped regions. These could
include tax holidays, subsidized land rates, and capital subsidies for five years for
manufacturing units in states like Bihar, Odisha, and Assam. Developing industrial clusters
in these regions, equipped with plug-and-play infrastructure, would reduce setup costs. For
example, replicating Tamil Nadu’s electronics hubs in northeastern states could attract FDI
in mobile phone assembly. Partnerships with state governments to improve connectivity
and skill development would further enhance regional attractiveness, ensuring equitable
economic growth.

4. Enhance Infrastructure to Reduce Logistics Costs: High logistics costs (14% of GDP
vs. 8% in China) hinder manufacturing competitiveness (World Bank, 2018). Accelerating
infrastructure projects like the Dedicated Freight Corridors (DFCs) and Bharatmala
Pariyojana is critical. The government should prioritize completing the Eastern and
Western DFCs by 2026, reducing transit times by 50% and logistics costs by 20%.
Developing smart industrial parks with integrated power, water, and waste management
facilities would attract FDI in capital-intensive sectors like chemicals. Public-private
partnerships (PPPs) could fund last-mile connectivity to ports and highways, ensuring
seamless supply chains. For instance, improving port turnaround times to match
Singapore’s 1.5 days (vs. India’s 2.5 days) would boost export competitiveness,
particularly for pharmaceuticals and electronics.

5. Strengthen Dispute Resolution to Boost Investor Confidence: Lengthy legal disputes
and inconsistent policy enforcement undermine investor trust (Vision IAS, 2025).
Establishing fast-track arbitration courts dedicated to FDI-related disputes, with resolution
timelines of 612 months, would enhance confidence. These courts should leverage digital
case management systems to ensure transparency and efficiency. Additionally, the
government should strengthen bilateral investment treaties (BITs) with key FDI source
countries like the US and Singapore, incorporating clear dispute resolution clauses.
Training judicial officers in international investment law would ensure fair adjudication.
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Such measures would mitigate risks for investors, encouraging long-term commitments in
sectors like automobiles and defense manufacturing.

6. Expand PLI Schemes to Diversify FDI Inflows: PLI schemes have attracted USD 23
billion in FDI to electronics and pharmaceuticals (IBEF, 2025). Expanding these schemes
to emerging sectors like green energy, semiconductors, and medical devices would
diversify FDI inflows and align with global trends. For instance, offering 4-6% incentives
for semiconductor manufacturing could attract firms like TSMC, reducing India’s reliance
on chip imports. Similarly, incentives for solar panel and battery production would support
India’s net-zero goals, drawing FDI from companies like Tesla. The government should
allocate USD 10 billion over five years to these new PLI schemes, ensuring transparent
eligibility criteria and timely disbursements. This would position India as a hub for future-
ready industries, enhancing its global manufacturing share.

These recommendations, if implemented, would address structural barriers, enhance India’s
competitiveness, and ensure balanced growth across regions and sectors, solidifying its status as a
global manufacturing powerhouse.
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