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LPRSIERL

IAGHIg Afgal Hglaead §ad & HidR$  urad
G TPy & gRT Yulfed J&is "[dbRid HRd@ 2047
M, TR T4 Y A )R sgids uRied” dad U s
TE § ofcep S T8 YRA B! FURAT & ST 30 Wikp o Tea!
P SIS Y U BIhx Yol &1 fIwgd Smrarsii a % g1
8 T8l i, Trifores, ad-ie, Qe iR Aipfas & o
e o AY-T1Y MY TG FAER & 4 Y fdaliiobd gl
3R & | Rd U el A g1 WRpIal, 318ATH, FT 3R H201 B
Yf¥ €T § 8T B WIS SR Jwgdl 3 U &) g,
Tford iR Tae=ite ST 8 TS o/ YHSHHR0 & GR o
fasy o oot & Sgaa o 381 § 99 YRd W 9T ud AR &
fIepT T PR 3MYR &1 3ET g1 90 99T H URA 3T
Tpiae SIS oI Yeoid g WY d TR P1 IS TN R €
HeH! T M §¢ 8T o | fefvrea sfean, wrdem gfsar, A 37
3T, WY caIdion, HicH ST, T3S, FAARE 3G &
Y g TaTaR0 JRefl, WS SHoll AU, 3Mgde UTRd
fofdre & 7o U, Sy § Sifde S/ W faviy &9 ¢ &t
81 YR 37U UTEH 19 ORI U4 ]NY, FaraIR & A8 A B
HTH B 8T ¢ o TTfd 81 IR Ui o1 gwr oft 81, fawra
B IR HFA G & 1Y 8, §ARN Sfg U¥pid H, s g
# SR fowaR FamaR & g @i 59 qUl &0 9 I%hadl & U
R Gbil U W & 91y gH gt YRaaRl M §¢ R B

e B Sgfavges UT6 § Sl U U9 Witfn 4Rd & yigsy
P! oI TR PR T § Ol FR1ed o -3y 1Rt fora A
TR IR SR geg rfcaawi, [ uaiavul, dd-id!
7@ &, IRPfae Tgfg, e Harsll Td WIS &1
M $HRd §U "TGYT FeaHH" DI UG B Sitdd s g2
T mﬁﬁ%ﬂ@%tﬁmmﬂqs‘rwél
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UTFh Yol

"fdYd HRA @ 2047: TM, TAER T4 AY FATT W
Sgiay aRUIET” URgd $Rd gU T 31<id 8Y Ud Ay &1 3Hd
81 381 ¢ | I8 GXI® 3 SgmarH fawdt ok faart & wdfed
HA §, Sl HRA BT a¥ 2047 dP TS [IHRia IY & FU A
R X D1 G2 H 3= Hgaqul iR ifHard A o 5|
Ig Iha A had fafay &3 & URiffie gl &I Yaifhd
HRAT ], G I JrITIId JaTe Ud s & Anf +ft uga
Bl g | Tl DI Udled! b 3T Ae<dYUl USTa @ 3R dgd
g0 IH-fasm semd oS, TaRR-UdE srfarae iR
HTARM I1F AT TR fAe™-uY & SMURW™ &1 39 qXd
& fafia sremal & wifew, oo, fage ud Uenfiest, Sef,
TfaRUT TREHUT, AT AT, JMAH-VOMe qul ikgp i
gSITRT oY Ayl &= &1 sgfay uRvedt § fadfea faran
T R RG] = adHH A & e ey & g1y yfdsy
& fore qruTaTe, SfawRl iR Sawad UM & WF FY
¥ oad fear B

T JWIch & U H AT Y9 a7 ¢ & fafgy &af &
faRIvS & ARl &) TAFAd HXd §U UIEH! & THE TH U
UXIeh URgd @ oe St Afa-fAatarstt, sienfiay, et aur
IR a13hi- 94t & fo ¥0H U 9 Iuanh g g1 39
TX% & fold URd & fafira fayfaemaal ok meifaemaal
$d 47 ™ UK gT, SH I 35 AT UHIRH g Wighd
fHT T T ST Bi HosloTro Igenavs fayfaeerd grI
IUAS I T 3MMsAfTehe JTUITR GRT WSIRSH S B
T | e ® AUsd gRT fAYiRa AH! § 9 gTe T sreart
1 TTg THIE o & Ufaf¥d fayfemey, AeTidanedl ik 2y
SR & dFTopl, Rianfad vd fava- vl g1 &t mit 3
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T fay § & 98 gde 9 dad IH-fTwR # vere
arft Sifig yRd &t fawrg-aEn # e [RidT iR FaaRed
g &t ot oRa el arfelier & U § gerfdaray o
grarEl 1. ga1 &1 gRe Add R aq Wergd adl

Uy & Hegd geid AR U Gade & i S
TG, $9 UHTRH ST o T8 3~ HgdqUi X6 & | 39 H1d
B &7 IO R T ARIE T IAGT TEaHT G S HIeT
R @ Taq ey sidd Aedqul 8! g1 § Jd®d &
THTGH HUSH, 3T AR |, THI&D! qUT JHET TgaIil &
Ba A MR e Bl B, Fofich FHUUT 3R THY A 39 &b
P TG T T | ST & b I8 G UIo ! & 7 H iy
HRA & WY B 3R AP Jeg B auT fasmRad URd 2047
AT P AT | IR UG ANTCRIS HfHenT &1 fdga st

9, 2025
1. BYY RGN
(U JHTCH)
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fa T o Y JreaAT-- gefeT va wEpfa

ST. g1
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GRMRIRG STta- &1 AT § Jg HHA S &1 Udhid &
3, 3T, Y 3R UG & fawg & =My FHo=ll § qUT 39D ™
3R 31 BT RS TRl § TG &= Siia" & IgH 3R Hias
&1 MY B gU oiad & i RAGial SR Tt BT =90y
HRAT © Al TPl I8 THY TP & orH U & Te= g4
& HTd HHd gRT Ul SitaH, {9y, oo, Hifd, S, Rard,
Ty 3R 3fred fd gt g

S I 31yl I B 3FaRd TSl & T & Ha dedl Bl
ST &1 U9 T4 Siia- & il 9 3Rl Bt AReT ¢ 1 &’
IE BT 31 3R 31T § 3 T Uhed &1 RITIAT 3R Udhed |
3o B 3ifireafdd 32 8 89 P 82 Hel ¥ 3T 57 AR
S & o § o7 X6 67 SR BT Wy RURY 3R I &1 Il
T 82 3R SN 3R TG &1 T Gy 87 37 DD
foramanet @1 g uRomy gxF §1 WRdg Sfeq wd a=F |
GEdr § ST BT IR 8T TRH dcd Bl Wl BT & Forgept
Jgifds ¥0 52 3R ATaeRe F0 siia g1 4t ek fawy
MRS & AAIER "Sia 3R ¥ 39 aF1 § 9F I Sgud
SRT ey R 761 gidl a9 dab Sita- U 3 I Het gial
8 3R o= Faa ue Y% 3maret ufer a2 &1 &g e
g 3ieare ol ST § Sfia 3R <= aiFl Hief &) unfey
A 3 € g8 Mer € 3e § S YU gl T 3fd g oIl §
U1 SEIHSE BT YT &) S § U8 I8 SaRT § o5l 39
TRYTAT, TRH dcd T IRAYR I TETH R BidT § e I - g,
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?%-%W%aﬂﬁ%ﬁw%uﬁaﬁﬁ&mhé@ﬁm
)

&= Bt iy fagi A fra-d Al & oruR fean e,
TTRTAEar e & forar § o ofirss @t faviy
ygRy & ok Iy & fAER yurel o 1T dea ors 3
TS FAear sARkeT | forar § R R 7a &1 o
feqdl 9 bl RIS B oD dRafds —ifd AR &
e, Har g ¢ J oY § HTAEIES U9 difdee P
U P TN g 1"SRIAE Wl & AR "gFRa &1
6T a3t Bt FerRwUTS 9 SifFard gy &1 I U HRAT B
3RI & AR IR "<xud 98 fayH § o avg
SR} fob a8 ® gfy bl oI ol oirelt & 3IR ITH o vt

T faRiarstt @1 off fteror fasar Sar B 1t
SH3(A i & Vsal B "SRRG &1 WMead 37 § G
@1 Rl s9e1 o dquf g § @i ag wrdia g &
3UH Izl @1 Rigid gleRiAe fhee &1 "a 7 b
"GRG AR W1 e I & Riar 3R $3 181 81 I,
T8 Y9 &1 Sy 81 T § SR S 3o Tety T U1 Ad-ar ud
WA & UG F ufay &) g&T1 §1'"ISTR TH e &
TAMAR "SRRG AR 0 ¥ 3Hd & R § $S Fspy
D! Al & T NG T Ugd BT &7 T 3P STl
B1"7IC g S & [qaR | "SRRI AR &1 1 Ry
3" JCUS 3IR XY 3 TRl 1 Hifd SRR BT e G c:
IE Ut A g1 st 9 & Ad # "q=-ed Rigidl &
JHTARATAS fIRAS0T g 390 Hed ot o1 WSl § 39 a6 I8
AN I H THTHSD AT R B YT SUDH| AR B Bl
TR @A B 1"

famRId YRd &t uREeaT Hf T8 8§ T H 3P &I
3T & RO 89 oo ga & Y6 Pl THed gU Ul HRd
& a1 U BT T PR IF & U1 HH SR I DI A
RIT Ua B B PIRIR B I3 § Rl HRAN &= P16

2|Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

e g =1 SR Sitae & Uil BT IHIUT 1 § a9
frga 8 I & faeli= g1 ST 81 &% &1 AFA § o ufaa
STETHY & {31 7 A I H1 33 81 THdl g A1 81 HH B
@ IROT SN Bl § Sfd: ded BI Wity & e I+, & 3R
ickT o1 Heel ST & T 81 T b 3R IS &b Yax I
@I Th FAD HEIHH A 2025 (FAFRTS) H R gor gt
T de WR I, IEAT, TR & At A Oy 118 #F 13
Wﬁﬁ@%?ﬁ?ﬁﬁ@ﬂﬂﬁﬁaﬂummwﬁw
IR AT &1 59 HETHH H HRd P13, A Hidd, o, I
Wﬂ@ﬁﬁwmﬁwﬁq&?mﬁwwa@
fewrs fear i et SdT @ f6 WRd # <2 $aa IH &
fore 1 et 3iftg 39 e wie & forg & Rorwt oifer & fog
qg Siig Idd Taa=id 8|

YR ¥ a9 Hgad" & AN IR gad gu [ay &
THal T &1 7 1 @7 § WY g 3y $ Jofa ek
SrfaR § U HEdqu! i, ifdgd auT Tqferd YfHemT &1
f1de R QT 3 | BRI BT 3fgd daid & "3EH Sel" B
TRfe BT G TETH™Y T | S HeTequt of 7 1y &
DHH-BH F BAST AT A TTH F ad! A § 3R 39
HH & &1 § 9 U &1 Odd § i 1R Udhed BT 3Hd
A § Te! 3gd G $T AMGEIRG ¥4 § Favht & 39 fr R
R YR G- & A1 Agaqul sl I Riaq Yy &1
3T MUY BT 8 STeT HeddT B ard AR AT B1 PG
¥ fore 3t Ay, I & wifen § SieTeH iR I @) @i |
T B 1 3fgd BT 3FHT IR U 3B I Thd Bl 8
Ths HR AT WIeAT a9 3R 91T & gR1 39 e &) U a5
DI DI B 1 FH 3R Ufdd BT T ey B! JHSA §U
Higa, BicH, R 3nfe § T & de W 3rcifbd ardreRul
ST PR M BT Y& (@ied) P Iyfa I § 3o
e ) A Rid HIRd &1 o1d 81T dl had YR 1 3f1ffeb wrIfd
R 31 IR &1 IId F81 81T, b Y-y HRA &l
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IRp A Td A Ihy Ui 3awge g1 HeihY 59 a1d &1
Shad IeTexUl & S URA $1 &= o of fay &t TR,
TS U4 Tifd 1 A1 URRd R Y67 8 191191 86 had snyfid
RN, e Jafa, sidfer SFHeT, 98¢ TN ATUR a7
SR BT SMYRHT IR | gl & Biad 7] P I & ST
Y-y g9 9§ AFGd], Afddhd], TaeR @l Td R
f3epTH BT MG IR HEH TGT 3 & FHNT R WIS fabr
3R =1 &1 Ay o ot Uil 1 o1 € aRe g B | adHE
g # fawRia YR &1 ART § "Ts YR 98 YRd" I8 9%
YR 310 et & T4 F 31gdg A, Sy, @id faxm ud
F3 UHR & UIHIdd IUIR & -1y UAeTRid RIg! &
ol §U & ol 3T had HRA I gl T e X8 7T § dfewd
Ut fay o 3O T ST UgdT &1 38T ¢ |

Wﬁwmwwuwsﬂaq%ﬂq@m
o7 IR, AT, fhanst vd TR 9 g
Waw@m%%a&hmaﬁﬂmﬁaﬁ |Wﬁ
1 URHTST &d §U ST 59RI UHTG fgddl &1 AT § fob g
BT HTARD THIT TP § TN GHS 1 el AT BT
T g Aepfa fdd & SidR & faTd &1 g 1" A¥pfad & day o
AR T ) i 8

"TpT ST BT, Bl TIPHIA S &,

TR I Y 3 o7, B A Il 21

S aRIed WU A & HAHAR "GPl el &
yd Wﬁﬁlﬂ?ﬂﬁﬂﬁ?ﬁﬂﬂ{ﬂfumm%sme Sita &1

&7 gAY TIHfa § WA ga1 A 7Tei Xgdt ST Yfdd &9
g1 § Sifas & =7 fafay Ul &1 Iqer 8t Tpid § 3 IHd
T S A & U1 § 98 B1Y 98 ot Bl 3 9T 98 96 O
g IR ¥ 98 Fadl § Wpid § HRpid # IR B,
DINE, ¢, Ry vgfoi, smexl smed 9u1 e gHfRd
21" WTad IRV IUTHTT & Veal | Tl 3R Tpid Th

4|Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

& Aa e F 3 U8Y T Te 9 IUPT ®A IR
STAHR BT =N BT SR Hohd Bl § GURT TEpId I [AH™
& e TMEH, g&A dal d1 3R [war e Rufa 9
IS Siiad &1 R TS & WA &1 19 § Shid 391
W] & 9 R1a 3R Yax Ffod IWaRT &1 1"

TpTa Siia & 3MMe=if Ud Ged! &7 Tpd & I8 UH T
witdd Qe & a1 & Rre Sita @1 1 Td IRom ure gt ®
a8 e &1 AYHT SR Yer 1 § U1 geaTTd AR} faaR
! IR BT | TPIa F o, o=, Ifee, Fa, i,
Sfae ofe o 8 ISR # Sfiaq &1 33t avg ofF a1 @
TP SR T T TR Tael B el B T Tpfal &
JAT Sfia BT o1l Y qUT Tpia IqeT it 7ur § due
T ST AT § 1 STH HRT WG THA & J1IT o JUBRT
@l € TPhd § R TWPd P dd Td IAET R 81 ©
QAT & FUBRYT Uit R it T ud uRkafdd gid <8 &
R APid T Uit &Y gt et I Sl ¥ 1 Ul eapfar bt
U VI Biell & TWpId Hed Sttt & F3Ial A & Fepfel Sl
g BT 3ERU WY JIdT § AR T BT WHETT
TEY WPId g G 8l AMd Wi § TeTd g AHar Wt
BT TUH JUH J1raT 3R fgdia Tepfa 31 fefRia yRa &1
DT HIGaR AT e Ud St 7 §gd U8 g B faar T
3B+ 3O HIAdT o AIHH ¥ Fd[T foh S IPpid DI b
BN a9 HH! STENTd Sita T &R iR Bt 3R 3fad@ g
Fife HiaR € 9 S 5|

"1 AR g Ifed 81 8T fafaer 9,
T4 Siid T &1 7d TUIaR DR |

Ta Ifa & "ol uRkfRufaal @t y @,
9d Iga WR dfgiaR & gurd #|”

TiRpfad Thar # fafaedr 8 WRd &1 999 991 d1ad §
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IRIYST YR BT TG AT & HIRA o forg Tl fafrerern St
IToIh JHRYT 3R Albdiie Qe bl 3R g foRya
Wﬁ&mwaﬁwﬁféﬁﬁw—cﬂu . Pl
qifed, gded, g&dfrey, T 3nfe &1 Ay Ag@ WGﬁT
8T YRE % TN R 3 4Rd ) I T R G T
2 O GO 3R HRA &b bl I A fay & SR F YR B
@iﬁ%wu-mu&n%@rﬁrﬁlﬁmqaﬁm%l

fyer R URT TRpfa® TaoR o1 T il gU § et
SRS SR SR ¥ 1 IRV uRquf €1 61 €, Ighal b TR
o IY-1Y I 30 H TR Td ARepiadb =1 1A

e T oedl § g9 & el § WRdg ware 3 et & A
WW@%WW%M@NW U @l

ST @ g SR W & Ihd AFgaEadl ePH B g%hd
YT B URd ! fay > & Ug W YRITT B

HIS U 9 5T 76 Heb HIFA 4R,
3R DI 1 T 1T T eRT R |
Y IRY S1d HR AN OH BT Sf1fei =,
dft 8T AHa &1 A quiaa sfiae |

L]

1. SIIHARTY G - SRIETE! $Ted 1 SfgRite gy I8 37
2. S5t ywe fgadt - fedl wifec gy I 460 - 61

3. TEAR UG fgadt - 999 Uy 86

4. IIIAfIAR M - TBiA 3R e

5. YFEMGH Ud - SR Bi YfHHT g§ 162
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STy 2

ST FATeT 9T : et e Jregforss faraaer

3dH PHR
TIT® UTeTds, fgdt faumT
gt wic, gie, et fayfaerea

Email: uttamk152@gmail.com

YfireT

YR I W1 3y & Afge 3faer o a8 U=
3R Tgg WS H J U | I8 WWRI had i i dab
Aftrg 7t 3@, sfcdp SaT & &R &9 - AW, JoH,
fogayr, faferen, e, Tifec SR fagm - o TexTe @ gurdt
LR CRICE| &1 faaR Paa smunfde T8, afch
QST Hedul 3R Afded siiaq &1 arfeel= g1 yrRda 3=
TR BT AT Had AT o] Sfeh AN, FHTS BT ST
3R AT UTUNHE & Sl &t o= & WIfd 1 g1 T8t
FHRU B f% a8 W1 Fad Rigiareds gt afew yaimes +f

g

MY T, S 16d1-17dT TdTsdl & GRIUT JASTROT
& 1 IHRT, 3FHT 3R TRNT Y YR HHT 81 Tgel € §
YR &= TR 3y fagm < el ¢a ucfid g1d & - T
e 3R gERT Hifdeard! | uq afe TexTs o <t o
S BT IeT THM § — T &I Tl | TP 3MTAT 3R I &
TR R, g1 Terd 3R UHd & WR W 31 o9 fa7 3R
WD T5-73 Wil o HIeTH 9 Sia- & Ig8! Bl SOR H
R T d9 YR <=1 & Rigid T Urifie 81 81 78 e
2 1 HT FIZAWIr ST b b YR HRA T J TRORT 3R
YD I RER P ¢ 3R HY IHT GG TIRT Th
o Ria iR dqfera THTSt &1 fAATr SR qHbdT ]
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Y HEIHIT $Had HUTY Ta! Sfceh THSRIRG, IS 3R
Afae <=2 & ot Uy g1 Pifecs o1 srfema srdHifa iR zmA
I BT T8 31T U BT ¢ | TEhTd Bl HIRd &1
Hg A &, T9 YT, R, T oY TR
TR gU1 361 e Ad Ui, I, T80T & HRUT, it
& g &1 Rgid 3R 78l &1 1fa &1 IS 70T URgd F1 1 A
e a1 3y Te fag 8k 1ford @t g 3t g

YRAY = 3 J&1 YR 3R @1 7
TRPBIUL:- YR T2 B 3 YT A St ST § — 3k 3R
T | 3MTfTes G- 9 § St 3l & JHT0T A & — iR, 31T,
rg, IAfep, HAET 3R Agid | A1fRie o2 3 § S 3} B
THIOT Y HId — arafep, Sig 3R S|

m@aﬁz-w?shmlgvﬁw%%wﬁwﬁr
wﬁaﬁv?—a‘rmﬁaﬁ g3 2| UPfa & o T -
I<d, Yo 3R I — & IJa 3§ Felis &l f[adbN gid ¢ | T8
Rrgid ol & Wifide fagm & ol ok terf & WER
XUl & Rigid ¥ A Wi g

TRT gRI7:- TdSIfel & ARG &, UTomaT 3R qaife &
Hied ¥ 99 B Y 3R Ay D) ufsbar adrd g1 3
AMYFAP TRIEY I8 g X g&1 ¢ [ & § alkass § 3
J;E_c%gﬁ O Sl §, I-1d edl § 3R UfaRel Jomet Heigd

|

a1 3R AAN® g=f:- T x4 79 & e o =t

FRAT § - U, 3, SUAM 3R g | T§ 3Tl & aAMHD
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UGfd (observation, hypothesis, experiment, conclusion) 3
I 2| ARfE 2= verdf o1 Fuiferor e § - o, T,
HH, I, fORIY IR THar | g aiiieRur SyfFd I
3R R & vared oo & G B |

Agid g=I:- JaId SfEAaTE B RITTAT HAT § — ST 3R
ST § g We el | 3MYfies HicH Wifde! ¥ wia axfe Ped
& o IR 981 U HicH Bics J 981 7, a1 I8 daid & faarR
Y fAredr-Serdr Udid gra g |

YR T 3R fagm & aRTe:- yRdg g &1
fay o S IuT TRTEH §1 X SR SR Ugid & o st
BT YIS SR I GHT gidT| FoTarard 3 St 70T
&1 Rigid 2000 99 Ugd faan 4Tl SRIYT A n (W) &1 Gl
A FAHTer 3R TG0 &1 HRUT T | UG A HAG e
¥ 1a Rrgid fog, S a1 & =ge 3R argafics gR1 g=: 9ol
T TRP 3R Y = MY fa7 3R 2ed Tl & sifgeita
e fan| Qod & "o} &1 S gl oiTdl ¢ |

3rgde, T R Snyfe A fagr:- smgde o
W Bt GRUTT Fad T 7 81 d Hfid 81 8, 9 TR,
T 3R ST & o P WY AFT T g1 THeI:
AT, T ol H} T fOH T YR TH1 Sl 6 | 31
3 1R O 3R g BT Hew@ 96 @l 21 WHO 3 o
e & URURS® fafedr gumeh & w0 # A= &) Bl
MY MY g R P b © 1 AT Y AYHG, I &y,
3fadTG 3R q1a S W H ATH BT B

YRAG I WRT R yYfe fage &1 T
3NYfP IR SHT 3R T & Hed a1 81 HRATT TH
R Uger SHT (3Ha) 3R ad G &I ar=ar gt
81 3R $Had 3 & b URTT SR 3IHT BT SR I
¥ ®9 ¥ @l g wwﬁ%ﬁaﬂﬁqﬁﬁwﬁﬂ@w
(observer effect)WGﬁQﬁ?JEP[?%% J agid &t "GO YR
T U TEd & | S avE HAaR iR "RINRY # & 8k
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ARSHO W Sl 39 8 @ ©, d gdeidl I Bl
URIfTd &1 R HR W@ ¢

AfY® aRUey R HRd Pt YD oty # fage s
o A9 T d% THh-gak & faxIe O Y| A oiR
BIRABY B 30 D fa=mi & e <fEa fvar man| wig
WRA H T TY0RT A i fas MR SfeareH b 3ferT gt AT
TgT BN 3R a7 U St =l g Teval UT| Tl T g
URd B 9 IR =W T ok W I B1 TR Wae,
AR W JHWMY 3R deb1e! gl a8 Jbd adl 8
& Haa Hifas wfa Tai 761 g1 YRd &1 9 fagE & 1y
A MR snemfdre Anfeef +ft ar gl

YRR J19 W7 31 SfagiRie guyfy
Riy-awadt §W«T (2500 3.9,):
o YHIRYd TR [, ST Fr o, 3Tl HERUT
gﬁmmaﬂwﬁwwﬁmﬁ
|

o Higolcs! & U 91U B Ufgdh Wasdl 3R WA
SRRl BT JHTOT T ST B

o TTH-UTNIU T B HY, UYATE 3R IR & i
WY &1 fdeTy gai|

afe® T (1500-600 3.9,):

e W<, J9de, THdE 3R 3fyddg 7 I &I Uit
SIS A 3T TGThR Ui g1 1 HRAT BT
I S|

o Bidc H Y, g, % 3nfe gadrsii @ wfa & A1Y-
gumaﬁw,wﬁme}ﬁ?ﬁrmwsﬁmﬁaﬁ
|

o I9de ¥ I HIGH, Fg 9P 3R IF BT WD
febar 19U B
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ydae # Wiy, Sret-gfedt ofik I & fFem &
CIrg: RIS CAvIECA N K KIEE|

Iufug Frar:

JUFNET 3§71, 3MTHT 3R ST & g =1 T U BT
Ty o

TSI Thdl Bt 91d R & |

g T HRAT SR BT TRTHTNT BT BT & S8l I
P pad Hifde Tal, SeaTfared I HHT T

HETHTH BT (HETHRA 3R IHTIN):

U H1A § Afadhd], Ao, FEita SR JHeRIRd
W TTg faed gan

TRIYRA T "XMifa Ud” 3R SR Ud” =M, o
3R AT TERYAT TR YT STed & |

AT § 3Rl I IR R A g @1
quf freran 1

=1 Ml T 364 (600 §.9,-200 3.):

IReA, TN, =1, aRIf¥e, HiAMT 3R dcid - 39 9%
TP TR BT f[adHT ol

39 SR A JAHAN, USIHAR™T, dHhURd 3R Hiel
Rrgial R uafRyd == 31

If&I® <=l — Fraies, o R dg — 3 ot ab
3y fawet ot miearfed foean

T 3R W fAg= &1 I d:

T ¥ SeRd § S15-R) T Ugid BT Jobd
fean|

3irfe = g T TN, gt Bt uRRfYr 3R Tgt & f
& TP A Udd Ul
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o FENW 3R HRGRTEN J S ik Haofafa &
gaqul areH fau|
faferean v 2oy famm &1 fawre:

o & Ifgar A A7 A R Nufedt w1 Iwfe
grffezor fosan |

o TYd GfgaT A T Fafdedr & 125 F 31fdes Iusbun
H1 quiF fobar SR 300 UPR & ey fpansii &1
Ieeid o

g MR I WRTS:

o TP, HIUMN AR e & Rygidl 7 URdg I3 &
A 3R ATE8IRG €Y UeH 1|

o dig fayfaerey - e, famafer - 3 I & afyes
TR R Ham|

AT TRTGH:

o HRHEN, RISARR, AUaEN @R Wod) F M|
3R @i fasm &1 78 fe=m &

o ARG, TURRIRA (3fedhH) 3R 3Mgde &1 fawr
g3

YR 19 WWRT 3R Sy fagm &1 W

JHY EfYHI01 H FHTHGT:

o YRAT T WWRT ST BT Ub JHT TS A 3
YIS BId &

o YD g ot o Rewy R ik BifeiRes
TR R I <l g, Ol YR P10 § Ad W1l 2|

o HicH YRl & IR, SRS $i g 9] U &l dicH
B J T 8
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o dgid a¥F Wt Fed § 94 Wiead s Sl I8
A ST S B

o TIddYH U@ (Observer Effect) JuYe @
grefiHTg” T Tl TTdT § — Sfadih- I g aRarfdhd!
&1 ®0 Jeadi gl

uﬁﬂaﬁ'\f:q:am

TR, UTOUMATH 37R &7 1 UHTd AfRKTSS Bt TR
3R gHMHT Yge W a7+e U J g g1 g1 g

o Bds 3R TH3AES & Ml & g T4 e B
Y ARTSS & T AR I O Sedl §, ored TRl
QT 3R TGP 70 S8R 81 B

e  PTSD, fidr 3R 3/adre & Iu=R H I smeamia 2Rt
BT TN fay R H 9 W@ 7

3Tgde 3R MYfIP fifrea &1 e dae:

o 3Mgde TRR, AT 3R 3T F Uge R g ol 3|

e  WHO URUR® fIfdbar &1 siyfe Wy yurmdl
M B Bt G H HTH R @I |

o OyFIe Rfben # <dfed ASRA" &t yron
mgafes Rigidl 9 IfRkd g

o X[ 3R GHTA UG & 91 31y e faqm
THg el grarl

o AR & SeRd # aftfd SRR Usid oM &
f&fred g o1 snur B

o dfce TG & @Ra 7oA ugfaar snféfhiRra
g?ﬁ@v@?mmﬁmﬂﬁqmﬁwﬁ

|
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AP =7 3R sy A= fagm:

o RMNF 7 gard &1 g, U, HH o AR H
fyunfora faam |

o T TfeRu Sy Hifdet & e Rigia ik
T fagm @t Aforal & qEE B

qaiaRuiiy SqaH ik Had fasr:

o YRU TR UPTA PI AT A & — “HIAT Y:
TANSTY gy |

. %nq%quhwﬁﬁﬁlﬁ"ﬂ@ﬁﬁﬁﬁ"mwém
|

o Y9 fafgydr GRemr Sfde Tt 3R oA WU &
URAR® YR TRid 31ToT STaarg URac & JHIUM
A PRI RS B W e
ﬁr&nﬁamﬁmef@ﬁw
JeifRrar iR Arder o fayfaereat § gefF, fafea,
T, RIS 3R HTST faqT &7 ST UG SiTe
T |
o 3TN B Al SRR Rrem (NEP 2020) 3t se=t
&1 GRIGH 81
Ay AT=gar:
o SR AN feay, smgdice fegd ex ofk URd
T R B aTd MY T I8 YA § b R
I R &I 371D U I WHRT &1 T 3|
o AN LA 3R BTl St TR HRAT W
3R Tifdrcia Tt T SremT AR el B
THieTHD TfP:- R off T8 | 8 {6 wemeTa 3R
3ufafle s # YRS fag 8k I WWRT 3819 I
IR g3 | fayfaemer SiR g 78 a 3T T, URuRe 4
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oI e aiftd = fear man| s srawaddl & fb g0 g9 I
® T WISt 3R NS THTON & 1 U D | Y- AT
3R BU-fOFH ¥ T IS §| Had Ig g o1 fb I
$ dal § g, 7afed 781 81 2y, TANT SR JHI0 & WY S T8
I TR BT ot 39 af¥e e IR Wierian fitt
2047 9% BT UIaTST BT ASAY:- Tq YR 2047 H SSTC
% 100 Y [ B, 79 98 TP A RId AP S BT &d 3@l
2139 fore YRdg I TRURT &7 JASIRUT 31id 3HTIRTe g |
e & yRdg <=, ah =, T iR 7o o1 ey ot
& T ST T | ST g R B ol deid 3R TR d
DI TSHR IqT IR MY B | A 3R A7 & forg fasyeadia
AR R fFafewd e gf dfes 3@ amedr R 8t
b AfYeh TR IR YR B! [IFH SR SHATH & o BT bs
91 =1fgu fEfed ao-ie ¥ uria Udf &1 s/are 8k
far=ereoT foran Smq | garsft & o € SiR IR iad 14 gl
CANGEIRE]
wHY g yorredt &1 fAwfor:
o Tl SR fayfaemert & yRdta o=, 3, smgde
3R IRUR® a3 & UTeushH &1 3w §=m S|
o TSR REd Yex R #R YR T,
TR 3R 3= BT 1Y fag § SiieT S|
o fem o Paa »iva fopm & sfew Afdwdr,
TOfaRUT ST 3R Sfiad Teed W Ht SR fear
S|
IFHYT SR AR P TG4
o YR AT TR YR SFTHU uRASHISH & forw
ST SR SRR BT BT HawI B S|
o IgdiGH SNNRRN, T ofuiid AMRG WA
THIYH 3R URURS BN dh-iiep] B Iqp dilb
9 gHIford fobam S|
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o IMTEPREa geferly 3R Siew dufdn & yRd
T 3R TH IR & ANTEH WR 3¢y fpar S|
e

YR M ORI &R 3TR a1 &1 3fgyd ¥4 31 T8
ORI g9 Rt 8 b 9 aet SHeR) 78T, sfeed Sfia of
& Bl g1 MYFH fagE 7 Hifde Stad T 31H 91 8,
TR AFRTE 3R et dga W a1 &1 SHaxa® g

I YRA 3T FH TRURT P AN DB & I T:
1T AT &, @ 98 T Had R Iy T e g8
AFId ®I T TH-ad 3R Gqferd fawr o1 ant of i
g1 "faeRid YRd @2047" &1 I=at 31 gl

L]

1. ML 3R, (2019). HRAT <= o1 3fag™. T3 feomh: Hidard
TR ufTe|
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ST 3

=il sa # wifeca va @i

YHG AR T
e, fg=) faumT (et Rysyfammar)

Email: shubhendugupta23797@gmail.com

YR o IIA o FafSar sg1 S ot i ag yfi gt
wareT § oivgef o1 ol @R ok e & e ¥ Yed 91
THT JAraH IaTex0l Rig [T 3R Ifidew w1 81 Jgf W
fay &) ureian TR I 3R it & grea fet 1 Riy
AT YRA IYHGIEIT &I a8 Ui J1d TR Sl
g 1" e F1a H Ahdites saaRiT & Iqry-Try it & Try
JHHAT ST TagR 1| dlg 98 Udhid 81 I AFd | Ig fa-ivar
3%y o ot 3= AT & < &1 g1 THerdT cifch=T aRad! i
T OF S16RT SMmhiarstl 7 Hidd AFRIGdl & 1Y 39 fAHhRid
YA TR 3HHUT 3R Jeure fhan| fors ga YR wadl &I
U g3 | "= W A 1 AT UfdiYd 81 o WR g g S
% gad # 7IRd, T4 3R IT8 & fo7Q 9 3raehra 7 35 T
ISP I g1 IYD ¢anfer FRIT 1A 3, Gagfaal drst it
oY 3R TS0 GBI T SO Il AT 3R 4 $& Hi 71 B2 T
F1"2 IYp F1G =T I A I8 aob R & e 3R eH-
HUGT P CHR 30U G Uold I | Fo e-Tuar & ufvguf
YR YA &1 g O Ua- gl g1 “glel U8 AR o9
SRIHT A SANA Aaled! H g1 adi & YR W Ufeariad foam
YT fob fs1cT BT YUl & Ules Igd 981 81 39 1t Bl Tl
(S AR BT U1 FT YR WUaT Sgdhs e ugad o3
15 3T 1947 I YR TSI AN T 3M1oTE gral g1 a9 9
THX ST A HRA U 37 U 7RG BT U HA & forg
3G A BI &R U ARG 31y IRYA 3R Uarg & 36T B
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S S UG &1 ¢&d §U 26 SHaRT 2025 U fad &f 4|
TGOy YRd, faRTd 3R fawry 3 ma| forgds aga avf 2047
TP [aHRid URA &1 hed X1 7| 39 0¥ & AIHH ¥ g9
g T B S 2047 I FAHRIT YR 994 & Wifig iR
TP Tl BT T ARG QN7 3R ISP WY T g1 A8 y?
It g 39 o H Uified 3R Ul BT SITHT- 3T 3Heqg—
HRoh U quf Freent IR Uga- &1 T il |

"3YPR § To o6l e Tl o

Hal g 98 o¥ Sgl AIfed T8l ¢

for 331 & Wifed 718, 98 <X U 4d ARl & 9 g1 Afg
TH UISH &1 910 B} al agi W TRl A1t o Aty 9
3MT| W 3 3 TR A & 7 ¥ a8 B o1 &
TH -3 AT B IUR Hat g1 UEH & SH-59 P T s
N wifd & o IRT et 31 ufd| § FaomRr ¥ gg,
T 'SHYBR-GT AT | S ST UST' g1 1| 3R §H HRd B!
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WR 3eRd g1 gerdf iR It Tfshareft &1 Az & Ry
U qRiF®!, B, Tt onfe gRy fafire sraeRomd T
%@g%ﬁ@ﬁqﬁ@%ﬁmmmﬁaﬁmwﬁ
ugd el

T Sy Wifidew fagm ok e wure gr1 woila
I Rygras ot uRurenadt § firsrar 81 Fevet & Jurfdy Sl
B A 3= Ta1d Bt TRl UPpid, 3BT AT IUT 3D
FIER/ Tfeham F el &1 TugHn 81 81 S I 3 W
A I, P07 3R 3rHa B 3MYR S9Td § aUT SIS b1 b
PRI Grat a7 D JHI BT U B o | 7S pome A
3T IRH g2 A 9 Tl 3R I URWRS Afewarsit i
IYH JUTE! FU I URd el g1 39 ™ & HIed 9§
gﬂﬁg{%%@%@hﬁwmaﬁﬁﬁmﬂaﬂﬁwm

|

1. “gRYEORdell IRRTERI STa femen a9 sfa

SU A H 9 UHR & Al (matter) HHRT: Gadl, 97d, 3,
qg, BT, I, fa=M, e T 0 Bt uRebeu T &1 TR 8
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o 2)1 A T 5 R & qa I A T § RS 0 o7
B T2, T 3R fopard Tenferd eiat 81 gfdt ® Ty @

BT 8- I8 |, 31 3R AT UM o3 aralt 7 T8 g
319 (STeT) H T T 01 UM Sl § SR T8 dReral Ud Ltefereln
&1 Ul §1 O (317 BT 07 T 1 YbT §, S ST 3R
URad &1 SR §dT1 |1 arg & W=t &1 701 |1 §, I8 T
3R SiiaH T YR 8| 1B H Wed 1 01 § IR I8 & &
UHRUN %1 HILH &, S Gdoiye 3R WRRed g1 Pl (FHY)
Tt ufacHi &1 8 Aufd oar g auT Jd, 309 SR yfaw
&1 Ve I Il ¢l fop (=m) forsht avg & =i iR fRufa
BT YR B g1 SMTHT A, JTeT 3R e § - gt SHd
3R IE BT YRS 5| 3fd H, T Y&, 3T qUT Ydhed-adhed
&1 &g g, S Sfadl SR T & o U BT 1 Rl ¢ | 3
UHR, TEN HUNE 4 39 A1 G & A1FH ¥ Td Bt 4ifasp,
RIS 3R eI AT &) AFHS RS Ugd &1,
S emyfie g & Rigidl § Sie®R 3T ST Tl 8|

ﬁazmmmgm
2. "TRATRRURIT: S URAmne  gyed
TIRTAUTT RETRA §50: JUg:-@ ssoIeu yaary
W:II
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o Ul & 24 oI (M) ® F 17 00 H1 fddeH

foar TR?ITQ:J%’I TP G (Substance) H I
(Quahtms)ﬁ'%ﬁ?%ﬁ , o T1e 4 9% Ugar iR ergyd
foaT o AT 81 S I 17 U1 &1 I g, forg -l Jag
H qHSET TR -

FY (Form / Color) - %] &1 X0 ¥ IT I, O -
AT, =i, 9thg 3Nfd |

TH (Taste) - I BT WIG; WY — AYR, [T, AGUNI
3fe|

Ty (%Smell) - Y A1 gy gt &7 fORIY o7 A
TRl

TRl (Touch) - a¥g &1 a4, fdaar a1 S &
3va|

TR-AT (Number) - a3t & A, ©, Q) 3F®
3fe |

URRATIT (Magnitude / Size) - a9 & HHR Il
3TaTH; 7Y, &, R 3nfe|

YYdd (Distinctness / Separateness) - Udh d¥d I
CUNESIRPRSEH

HIANT (Conjunction) - &l T 3% axgaii &1 e
1 U |

fAUTT (Disjunction) - &l I¥g3Ml &1 gy®H AT AT
3T |

UX¥cd (Priority / Nearness) - ¥HY T {fH T forsit
& &1 FAbe a1 U8 g

S{U¥cd (Posteriority / Farness) - fot a¥d bl X
191G § g

Tg’@ (Knowledge / Cognition) - 9] & WEY B
Y T I
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e g (Pleasure) - 3IHd AU TT 3G &I YGA|

e @Y (Pain)

e T (Desire) - fordl 9% a1 RUT DI U A Bt

S|
. %N(Aversion)—wmaﬁﬁgﬁe{a’ﬁml
e UUA (Effort) - fHdl &1 &I &7 A1 AP &
AR -ARIRS AT

UG & {1H § FH (IR a1 foa) &t e @ TS g
AP G & IUR, HH %0 $T TS AR 70T § Sl a%g d
T a1 UG &1 HRUT 901 8| HUMG  HH & Urd Hg §d1T
%" - J&gu (buoyancy), 3aequy (Precipitation), 3MTH2Id
(Compression), UHRUl (Expansion) 3R T (Translation/
motion) | S8 P15 a¥ SW BT 3R T Bl §, oY g P
SR H&H1 I YU BT SHW I+, 39 IAY gl 9Idl &; Tg
T @ & fIusid faxn # gl 31 59 fIudia, 9 $Is a%g
T 31 R R B, O af &t ¢ a1 wa &1 R, 9%
AUl HEAN &1 F Bl ax] P Sl aT U HHR DI
BT B 8, I qS! BT 9 &I, I8 SAHS ¢ | 3T UPR, 5d
g axg B a1 et Bie , O BT BT Tt &1 a1 Jrarait
&1 W], 98 TRVl Hgdldl g | 9 DI avg U R 4 gk
R BT 3R T A &, S T BT 91 A1 IR BT T,
I T gl o1 g1 39 UPR, T Urd YHR & HH IOR B
ifdds T BT aTRIA IRl TRd &vd & | FefY Hume =
Wy a1 & for1 507 & & &1 31 781 81 9o, 3ia: HH
%o &1 U Mg 3R Tfa=fie qor §, S oM Wifas
o & 71 3R ufkad ot srgyRomaif & T A T

gl
Yy Wfde faF IR 78l Hure o1 aRfde axi,
a1 g e 3R I HIER B 718 U UG Hd g | STal
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3Ty faT BveH Bits RiGid 9k WSS Aisd & ATeaH
T FUURHITGS FHUI 3R I URTNS Tl P! RS HRal
8, 981 HUME A A 57 3R Id 0N & SMYR R ver, 1
IR & o1 TS e Ugd 1| 37 a1 < BHIv &1 ded
T 5—YTP B Aa1, 39D aH 3R Tl &1 Gag=1| 39
UHR, Ui S fiam 3iR ey dmfRe @ omug o
JSHR SRS B HII-YUUME b JHSH &1 Th JHY 3R
TUTGRITS AN IR o 6|

R

1. Peskin, M. E, & Schroeder, D. V. “An Introduction to
Quantum Field Theory”, Westview Press, 1995.

2. Schwartz, M. D. "Quantum Field Theory and the Standard
Model”, Cambridge University Press, 2014.

3. Carroll, S. M. (2019). Spacetime and Geometry: An
Introduction to General Relativity (2nd Edition). Cambridge
University Press.

4. Y U4 RN o=, SRm wmf s, g Fafor g
IR e, Tt aulyfd, WY, 2012,
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3T 6
yTelter SR et 3T 3myfares denfas
feeaoT
adt =T
SRRCTE MbER- e Az

ST I T, i, el oo

Email: dvsgautam93@gmail.com

YfireT

YR Twae S8 fay & 999 u=ie iR 8- aq
Tl § ¥ U HHET a1 8, 2 o 95 8§ (&= @ @
P AT 3T B SNYRRET & =u H wifd fpar g1 Wifas
I A R, T8 i, FS 3R AT & IR H T8 A Iaal
g1 37T, G 3R TRpla® Texrs | (fed, I8 Sifaa @1
I 99 ol URT BT 8, W, JATS 3R selis & s
TSI & FTaT St & | ! faRId ST SR A Hifies
A & GY P UHIRT Bl I8l g1 HRAT I WWRT
meATfde foRgd iR ayAe ufawr & g gAY &l
yfafiftia st B, ot 59 <=1 ufds agl, srarfdamners
IUFAYET 3R HETHRA d AU & HETHTHAT b WY A B
TOrd, e foagm, feferem ofik IO oft 3t & & & sryayd
IuafREl & Ty Sisdt g1 fagr iR e & 89
Y0 7 T U fayeRaiv o) R faar g oigl Hifde
TS I FHSIUl U § Te-3ifda d §1 My

T T S-S IHadT $ gfGHTI, HicH e SR siafe
aﬁwaﬁaﬁﬁ&nﬁmr@% T YR WO H TR
T U a1 g3 § | ey, AT 3R T HI WSt St
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STYRUMY 3ol B AT Tiell & yldead gieht 8, Th 99
ERHIV UM Bl § Sl SHaS 3R 3fdllihdh & a1 Ig
BT BIH DAl 3T 3R 88 URD Pt dfgd IR ATAD
faRTd 1 FRRRIRh farred @) are feard 2|

YR =1 &1 Wy
THIRRd &R g, fafay AFT & Areqw ¥ WraHiite 9 iR
3enTfded JH D1 T8 Wi BT g

&P g= (wga=i)

i =I:- S G F1 33 TS IR PuFH S &
AR TR YHTR STAdT 8, IUT I MYd gd R §d <l &
TUT SHTH-TIETHR & HAIH ¥ TeATD Gfdd & A R 9
3T 198 YRA &3, Sais & A $I 25 Jd ddl &
e ¥ Tafyd 9 J Rifd &1 81 59 qa J uepfa, S
o HIfde SRR, 3R Yoy, St A 3T 81 3 T, 3EPR
3R f3at 1 57 3d €, T eafr 3R Toef S ger dedl & Iy
forar Hd § SR Sfdd: gadt ok I o R@ dwl & 0 o
%Waaﬂwqéwmﬁnfmm?r%mgu&rﬁww

|

T ERI:- T5 &= A, RN SR ST & e & g
&1 Orf fearar g1 el udwifer gRT e Ue e HRd™
STRIe TUMTeT TH 31T - 3R & H1ed ¥ haed (Jfa)
TG B & [T U Ty ANfaRie & ¥ H b1 bl g
e $ gdardl e R Suid, o [ @an) $R usfd
(Uard) & o9 3R Bl 8, I8 G TRR, T 3R 3T B

W & &l g1 e Rigidl, IR sma, yrg =,

& BT THIHd HXP, TNT G g@! ¥ UR UH 3R IRY
e U B BT Th JUaryd AN UeH &l g1 39!
fR1&E Smeanfdres TIeMT B SMURMRIAT &1 g3 &, S Ui I
o TGRS -0 & Iqry fda Hedt |
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<ATg =~ el Maw gRT uioifed < =, 94
3R T D1 FHZH & 7Y Ueb Yogai@yc AT TaT- bell 81 T8
T 3R 3T H SR T3 & fo1T adh IR FHHIRT & Hed
B I B IGHR TAd1 ¢l 39 UG B IR WIHS JH10S
BRG!, A SFHH, o1, @ R B gl g1 K0 I vl
A I UT B & G1e & 0 § S Bl 81 39 ged
VD0 & HIEH J, U1 b1 IR WY, T 3R TRAfdebal
B e U Pl Fe1dl &l 8, S aRiHe fawel & Agaygel
NI Gl g

AN g2f:- g8 I3[ Fune g grT ufquried faar
T 1 AR axf # gl Sva gad: ged, vy

31t QY T ]| I T MTa=geh dcdl b1 Ay fazawm
AT ¢ | 5, S Gt aegaft T Ha ©, 70T, 5 O T ufaffia
Rl g b=, S Tifd o fosariiardr g axgell & 9y,
g faRwars R, sfYadta RRvdrt grar, o el
St ifitr ToY 39 3R 31uTa, S H TON BT SruTa a1 Fdy
21 ¥ I ) arafadmdl 1 THeH & e U amae® gl
T 4 g

ud fain- g8 o= Ot & grr ufaofea oo ma
21 o ufafyd fdg ez 3R uRuike faRyrT gd i,
e SIS & A 3R HH B SGURUN &I Afad & B
Y Y JHZH & foTT MURYT AT 8 | T8 PP 39 fayrg
W g9 a1 § [ Fuffea &af & @ ok $AMe ¥ &3
Ffad B SeATfdred I THIAd 81 abd! § SR aafdd HI Tl
3R Y gfdq wfed Wifdew &R snenfde, SHf UHR &
REBRI BT 3R Hice e Jobdl 31 8 HH B Hd HIY
3R ST uidT d SHTHR & dTell T Afaa=Iel fad &
w0 § I a1 B

dgid g=iF:- dgid, IJufvel @t fRignsfl W s e
TAf¥d 3R Mg T G2 81 I8 39 IHY R ER &dl 8 fb
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&, A I, JA Y HT THAS 3R §| T8 AYSD! Bl
Uifdiep STl o1 ATl Uepft bt e o forg vieaed
&, O &R iR forear AT ST 8 | deid 1 sifaw deg Ay,
gm%am@r@rg%aﬁ?ﬁwaﬂﬁﬁwwm
|

rftaRaTdt gefa:-

rate g=i+:- Iais, ol dierd Wt w8 o1 8§, T6
Hifderard! oik Rae aRife TR &1 wfafAfia Har g i
F3 URANG AIAISH &I AR Gl ¢ | T§ dg) b1 JHIorehdT
F Y- AT 3R PR P I ok snenfdw
3ayrRonaff &I off o IR W RAHR el g1 3P FoI,
g I & WA SR T 3 Aid & U § ygef dadl
3IHT B! THTA BT & | SFTHI 3faaih 3R T
3ANU R SR @R, IAid gl & THIH & AU T
RTINS DIV B UdHTlod BT &, AR SR AT Sfclfhd
w%ﬁ%mgéamﬁwmaﬂmmﬁm

|

W gRI:- OF <= 3 Bt 3R I, W 3R g
UT &R 1 T8 &HdT TR UhTT STadT § 3R Al &
nunfdes I #) R Anfesi wrar 81 U8 Sifgwr iR
3AFIadIe & RIgid &1 3Mevydd THYT FRal gT AW
3IR fafay =fPe1vi 1 qH B Widfed Bl ¢ | U 3T
#H fAfed fasa Upfa & ugamd guT o &Mt ue arieragut
e o ggar St & S H3un, STH-SIRedaT 3R I+ ot
YA & oY snenfdie Yol 31 W R SR St &

HI =:- 9 = gaa: a8 Ry § & e gai @
AT AT 8, S JEA: AHAN 3931 3R HTfad ¥ 3 8id o |
39 SfafHied g@ R fowm o ¥ g, aiw ewifie anf @
WW?@WW ARSI 3R IH
o1 TP ATTEINRD ANGRID & | T AN B O J 3T HRap,
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fe Fafor e R T 8, S Gfekd &1 U Tt srawir g S
o 3R 3T & T B! AT Bl 31 IR 3 Il W
SMYTRAT g, Yo AR HHT P HRON 3R YHTAT BT FHSH TR
SR 3d1 8, URH Wifd Ud &4 & A7 & ©9 § I
SIMREh T 3R HSUNHY St Sl &l UidTed Hdl g

U YR d1 99 Tk idd [aRd & 91 Beil-
Tl IHRATT & & 99 fafaedr Wad faaR &1 Hia-T &1
JTERUT §, Ol 71 aq1f-ie Wt 3R Afees fawra &1 sgrar
3 & oY oaa g |

YR 9 W1 § e - URdg /idaw
TS SfAeD 3R IS THY B 3R 71 4 TH Y
fORYaT BU oo Ues I TRuRT 1 fmfor g1 § S 1 enfifas
I ¥ HIR I3H 7T I W AR Sl

WRHETE 3R Wifadt:- Hone g & ORE o xF A
®g1 71 ¢ 1 it uerdf oik arafdean geryd, Sifaursa wuil
Y 91 § o8 URHTY F8T ST 8, S e sieis o1 o
ma%% T8 faaR snyf® ifde! & teiftie At § fedr-
NG

T 3R EIARIR:- SEAYE 5 I &I YR 6
SUANT b, GRHed ST Usid fasRid i, qur et &1
THR MATHR 8, g TKd B a1l Ugd Afgaqal § I U
q S T SR Wd fagH & 9% Iwa-g aieE &t
SR 8 | TR A SSHTiord & & § Hg@yuf anre far $ik
I & UE TE YT & o @ Wy e, S wirda
oS H wifd S|

YRIRE A daadr R Rigid RRE0r S8 oG
Tt Bt 51 1, S R Iuiafa, @ i fawe iR wfora &
Rrgidl o1 faeqd faaror foar man g1

IR fafper- e dfgar IRR-I, AT &
HRUT, 3R RGN & ST R fawqd I Te™ &l ¢ 1 gy
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et Teafafean, Aafafean sk uya-fagm S e=f o
sifeadta amfie I &1 uRa O 31 gyd Ifear T
fifercn ugfodt & IR # SIS SHGR! UeH SRl 8, S
Y WY & o1t IRR BT SHottsf & & Fda s

TR IR ST g
gt 3R YT faq:- Wit &1 - sroTeardt U snuRyd
gﬁﬂm%mﬁﬁmmmmumm

|

YgiaRUl AT 98 Udpld & AHSIgul IRE0 Bt
JHTAd HRd &, Jdih aYId HLEHH oY Rigid R Te-
31y B FgTar & o Tl 3R IR et &
g P! XQifhd B & |

MY fagmT &1 faRwant:- sy fage & e
& T, T Bt Wil Y TN 3R 3fge dh=Iad & 4 4
N T g TR Hiew AnfeRie dRY @ dvE B HRd o,
e T SR GAedTGARiedl @isil I SR TG Hd
g TR 3R FHIGT & YT T B 98TdT &d &1 R
G $1 41 TeRTal # T IR AT areddl I AT g,
S 3T Y BT Uep aHI-a1 §1d & | 98T, fag Srer =
37T ], 3R PR fommar oiR srquaw= =¥ I 7d w1d &
fazayor BT B

Felis B Ieufa:-I99m & SruR-fary 91 Rigid sar
¢ o e9RT S Us i Bie, gud foig ¥ YRF gan, form
R dolt I fasaR & gU 98 9§ $o HiHd fear oy ga
wldaﬁlwqﬁoaawsagﬂmaﬁuﬂgﬁwuﬁﬂ@a%,ﬁﬁ
SENUS ! IRATddH ST & IR B [aaRYdS Uy Rl § T
9 910 & Ui T8+ fOI SR e o sy &1 g=ifan
2 o 99 53 Y T ganl

AT BT ;- AT a7 AfkTss o SRy 3R
AT DI 7T Sd BT g4 qUT A9 3R AT U BT Tl
TS B! FG14T ol ¢ | TG Ia-1 &l 68 3fd Hf SFgasn |
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TqT GeId: S & IR, S $T T =4 g, S Tgayqy,
THIpd Rigid & U & B Bl 8 Sff g9R IJ= ATfdd
WHTG B St § 3R ST 3@ 8 1 3iedarg o1 Rigid § &
R Geguf SiTd 7 IR 1

ahT SR enyfe fafeer:.- dsfe <l @ uar 9« 8
f% I 3R &I AFRI® T & HH FRd &, I UfeRIg®
&I SETd & IR AT 1 HRieHd GURA 8 | I8 AN eI
IY UG Yol AT B ST T T

UPpfa 3R Tad faer:- adu fage wafarofia gHifaal
T I @7 ¢ YR ¥H B TP & Y A HT d8d 8
o for Jufive & Sl a1 /T "SRariie wa e s §
% I9 $B SR BTN

g iR SrreR fagm:- YRdg TSt 3 T 9iR
YT YUTTC b1 Tl b T 3T T hex fagH Gua e
i;q?%ﬁmmﬁﬁﬁ 3IFTEATER Y HUIER W &1 Hol &

|

STARATA® €Y YR F9 WRWRT 94 Hg@yuf g,
b1 Ig FoT Sfad 76} 6 onyfies g &t el @t e
T URdE Udf 7 off| graife deHeyd nyfHe e fagme
T2t §, U8 Ay ¥ I g3 71 A UdipTds 3R qrife
Y7o # fored) 71 B, 3afo 3 A dudl W Y- sl
Tt &1 U 3R qmA Sy fage & gad St faiar
g, St g RoRrstt & el Tua TaY uti g9fere g9 amfae
?ﬁmﬁuﬁﬁuﬂ—cﬂuaﬁaﬁﬂmm%n#ﬁ? feyfad

|

UGT B JUTGTE:- YR I WO 3R 31YFdH
fagT fyae =< I8 @ Iad &

™ 3R AfSHd AIET: TN 7RIS, 9919 iR g
A7 & A A He@qul 81 qhdT ]
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AT BT AFT: deid 3R RS Gl a1 & 8™
& gHgA H Heg R AP o |
yafaRur T&m: MY A7 AT § adbid, 3R YR
&= g § Afaanl
T TE gEAT M) S1yfe Her Wed &1
3BT HRA BT T tRIER F IR 81 Jova 7
e

YR I W1 § 2= 3R fagme aHf & 0 &1 39
TS 3R T, ST SR ST S Sefeiey Uy &, ol qudl 3
Y, Y, TRATY] 3R SRHAd oY 319 a9THe @l
i §1 oM 3 AFaar &1 Wifde gE-gfaurd & € afed a8
W%ﬁwaﬁwﬂwﬁw@r?%l YR ) 9 98
YR ¢ Foba 8, R fagm A9 Seurr &1 Te= 99 IbdT
2T 7 & R 9l o wifd| safe ot g9R oy U=
3R nyfisp, o= ok asmfe =@l &1 e ddfed
=RE g1 vt 89 yiaw &) TR BT g R FH 3R
A $I Th Idferd, THT iR R o &1 3k @ o
T | HRATT T TRORT BT 3R Jax T8l
e

IS 9y

BTdG - AN o (10.129)
GIRREIEIRL
qotfer IRE
IRANE G - HoE g+
futy - mdyg
JYcl iR - gYd
P fgd - TRb
ST - gTfoT
3ydag (12.1.12)

© © N o Uk WD =
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SMYfI® wia
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13.

14.
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ST 7

R faa aRa aur #fasT AT F foe s«

SI. HeuT
SRy, MheR (Hifae fagm)
TG ST = ST 19 Adh R HeTaaned fodietl, e

Email: manjushadradgc@gmail.com

PESIGE]

Sftae # TuradT # GUR A1 & ol SR B 3R gaimal
1 e ot fopan ST opar 81 3R Ife 39 ey # Tifeht ot &
TITU g "H &1 I 1e b, I 1} S gimal & miid R
forar SE, O R SR g SRfH 38 3T I8 Y9 81
HreT-TeT U7 39HT BT U7 o <=1 & ford fhy T §R H1H @
HHUIC! I8 BT dTed fob ST GRT G & Fad TR19 3R g
3feH B it F g NS &1 Tebal § A1 Y| TAR UG o
faremTer de a1 7, 39 ot 98 Sifie T Sl UeH &R ard
1Y Tfigd HIGE § | S-S 89 307 Y18l 7 1R
I HAT RFH B, IV-99 3 Yo & ford gardt wifgaar
a:raﬁﬁlmrg—crmnf[&%aawﬁ gﬁwﬁﬁw
Tew@qul 37T 81 98 YRd B U TIE | URATTT &
Ta1 ARa 1 AFRIe Y Ol g 8, 399 9 SUeR | gls |
IdA &1 e off B, S 3% IENT-SUHH WG B ot
SR 81 g% ot & 71 & +ft Irgui YR &1 gl 3R JGRIgTd
ST BT YU el Xgdll U1 T HIFHT T fob T it grfeb
& o9 ¢ B thelt FRaRdr, e, el s ik g Sxrardt
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Tefed faar o Iabdr 81 UreiF uigfafa o1 fefSrediam?or
PR IT SGAH FTT O FehaT &1 W gbt Albparail 3R
T QAT BT GG R Ivg HARIPIT T TR T fobam o
Tl 8| Wil Gfe & dgrdl v T Sifoqawy &
STed ST O YhelT g1 HRT B! IR fad HeTIfad & ¥4
H R S & AT SaRPY TR W HRAY Il &
3faTe 3R TRIR & ST g | ART, 3de 3R HRTT Tia
& e Wy R Rem yonferdt § MiAe & gl 39
UHR Tfied 3R WP & ATeqd ¥ YRd 9 Had 3w &g
Y, gfew Afde SR snemfdrs U off fay &1 Ag@ HR B
fRrem ok wrfew

o I RiEm A 2020 F SiaHd A SR TPId B

T= YRTH AT
o HRAN HTISH & TR WIfiecd &l Tod 3R Bictol
UI3ashH | QMM BT
o  UIiRIAS BRI BT 3P URERN SR fafdeargol

ST
Hitpfae TIeTRYT 31X AfYe ugam
o U uigetat o1 fefedianrun
o W gH AHHATS R T ARt w1 YSifa |
o IRPfAH WA B Tgrdl G UM ffawT B
ASIgd HRAT
o URA DI IRPIH AERIGT & TG H RATUT H31|
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o STRPY TR W HRA Hifed & 3gare 3R TR
CIHEI
fRrem vronferat & <nfire |
e

I Rid YR &1 31df Paa Wifde wifd 7e1 8, sfes T
U Y 1 FAfor § o oot TRpfad eRIER WR Td Hal 8
3R IR Ao ¥ U | Hifec TAIS P fa= 3T §,
T ITT § 3R T3 JHTETS WioTdT & | TIBia THS Bl St
g 3R 39 UgaH <t /1 91d A g fad) & vd §, it
]Iy &1 RN I J4d GBIl 81 2047 BT HRA qHT qrad
BT OId ISP UgaH AIfefAd, IRPpfad 3R Afds U 3
I & g9 gt R e wu |
e
1. M, 3R (2019). YR Wit &7 sfagm. A3 fcm:
Adiee RN |

2. fhsm wa (2020). OIfed SR Twpfa: snyfe ufkmied.
IRIORY: YRl FepT=I |

3. UIed, S (2018). fawRd YRd & i &1 YffeT| YR
TS Sd, 15(2), 45-601

4. g . (2021). ffrea g & Tt &1 TR 3R AmIfoe
TUYTd | Fikp i 1&g Ui, 12(3), 87-1021

5. gl T (2022). YR WBA &1 THT BP0 YR
TRpfaew aifiiat, 28(1), 110-1251

6. HRJ WBR, HATC I Td YFRUL. (2021). AP FHd
Hife: R, 7 el YRA WBR UHTRA|

7. TARCE RN UYHRHE, IR TS FeaR AN HIZORM
(UNESCO). (2020). Tipfae fafaedr sk TRemr W affys
o, of: gt |
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ST 9

foeq weafa Fr garst: Widaegare surearr
TRed

3T PHR XS T4 1. et et afcas?
eI ST, WHT YT dicr, foea fayfaemea
2gmreeff

Email: ajayshah@ss.du.ac.in

UEGICEI

fo=g <Tea &1 TRANT ATl gRT e -fiyst W=l ¥ fasan sirar
& B3 AN dl 3TP Upd U B JHA 8 T 31l +ff 3ifieperR
T fog ee &1 fagpd &0 F uRUINT o3d 8 3R dF Hab
HRd T6d & | Tg T Ig YHSIAT § DI TS TS & [8g
e & Udhd U DI U & JHE I diids TS H fgg
WP B T THRIAD THS §- JATS H 31| g4 A 39 Bl
@I BUR s TEIHIT A I} 81 39 g H I6t HeTuah
# U UfSd e ST & &’ # fig Ixpfa &l fvd
UHR GAS & THe Ieaiad fha1 IuH! i 39 & §
| g Il DI 3D W-al-A a9 § Tg1 a1 afewp,
I8 IRPTS Y Sl 31T 8T Ueb Sha-=iei g | fomeft 3w b feg.
feg U@ SHaiclt a8 R go & fagu §1 39 g: S
HRA & Jdred AT &1 Giay™ de 7 11 7daR IXp i §gd
Heayul g1t ® e a8 ol & IR T ¥ IR B
WTg U1 Hrelt B1 et TEe @ Wl Y € 9 @ Ay
HHGIR B T &, 3R Y¥pia BT YL aRg @Y g) o af fhr
1Y BT 4 MY B ST § | GaY HgdyUl I8 § I SR Ipid
1 A 81 T Al MY T e T B SIaT, Rifep forddt TR
T 3R TAT 1 Il SETH @l IR AT Y g1 Sie | It
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UhR TEHId Ul ST AP J FebTel SIET af Y 4 98 8
ST
ufea® dgard SuTHEr

S @7 AHGdT & T 3oe X Sftad &1 @ o € U9
NN BT T 9gd W gt 8, Swa! Afhd art & Tohrd
AHd &R & ariHe {Heard Ut gul e 99
HYRd & Udh Y URAR | gl I Sildd B e d
P IS BT AT HA1 UST UT| 9 98 o 91d &
1 3 fUdT &1 1 39 R A IS 11| $S A1a! d16 AT BT
W ST B 11 3(d M1 & @R Y U Sl o1 a1 TR
P I T d S TR fhaT a9 AR 3704 31Yd gRkyd
T T GHR TYH 3Td ¥, Hg IR 3¢ 3% (04 S 9
IueR ff frd 1 e faeneff o1 & a8 durdt s= @ o ),
1Y 81 98 Ugd H HHVR I &I Fgradl H &d ¥ uegH
¥ IR € 78 APT WY F9e 99 IS SR a8 AT W@
Ja% Y faerl 9 Rigial ¥ srafie gurfad gu ok 3o
Siiae IPTY Td Hab Y9 & Y JShR AN bI a1 H
T &1 foaR foar| 3 39 Sfia- &1d | 99 & gRI 3
F3 qii@l #1 fafg dHeara IuTer 3 o R @ 9
foran, STa S &1 fAmfor gon dt I oY | ot gt e
g O d ¥ s fear dHeaa SutE oA ukegd ¥
Y B RRaR 9% o T SHeard IUTHTd 9Hg-90Y IR
I foaRT ¥ 99" & srfwafet &t ag o 3d g B
6 &1 180 B 3R o O & o1 g4 Ird A1e! &1 &t
TN &A1 91T

aq:fﬂ:nﬂaawwmﬁamvﬂm

3R gD aRIAS 3, forgiA og= g3 # HHa Hemor
oI gORT JATaRk waT| 33t fdaa & gy 39 faarR iR
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339 ft B, St 3 & W B AT H Tl Y WY
aﬁﬁwmﬁ@ﬁmaﬁ%lsﬁmﬁwé?wu
T% aa“r Wﬁs@ﬁm@ﬁﬁﬁm%
IER dHeITd IUTA™ A “HAG
W%ﬁqwmaﬁ%Wﬁﬁmﬁﬁaﬁﬂhaﬁ
RITOHT B | THTH AMA G/ Th GH-aThR! fgg Aipiad
Sfia g= &, S A1 Sfiad & T+t gefl o1 Ty B sitad
@ JHY YUFdT Td HeTdT ST AN URRd ol ¢ | eedrd
IUTEATT &1 U8 Sf1a- G- I Hiferds fofa Taw e ot
T iy &1 a1 e SuEn &1 ¥ AR
Zxfdr 8 fo 98I0 & o Fae ureM R @8 fdd @
fgp B W g1 Y, A  AHadl BT I”H A 3, Tg!
YIq 37 THIH A4 G- & Rigid § a8 1 fgwg ia
o AHT ST § Pt A Hael IRR & HaLID BT it DA
aaﬁﬂa?ﬁﬂﬁgaﬂ%mm A & GHd Sfia &1 T el
BIaT 8 f a8 Ut %% & fore TRR & 1y, 19, 9, U Sre
B TH I TAH DI MAISAl Bl §, I U SO
TagHAI3N Bt gfef HRal g1 Siiad P TeT BT U /g IWR
& 1Y, 4, gfs, TG AT & THIH §¢7 A S B34 R g1 I8
T T g U1l € Jal YR Wpid @ e g1 dHeard
SUTHT St A 30 G & $s 34T THR & P UM [6gsil R
3 faeR &3, @m%ﬁmmﬁw@waw
2 5% TH 8 O & RO TS 3] FHN Hd g
e o W g1 Ut AHg oRiF fRvg Wi W an
SHaaTge YR SR fay & IHe TH deeR fadhed 5 forad
AT, 1Y G AT BT ThIE Sy D Y FHgul [Gebra &1
YR & | SHGITd IUTE St - A & S1a- ®I THIAd B
ara it 3T I e H x| gU U1 % faar o s A
IRR, 7, g 3R AT BT Ybford 4 g, 3! Ybiad 9 I
8 A4 Sitad &1 Faitiur faer Iya 8 urem | faerg &1 g
Jofad U a3 & Wifde wWild & 9y-ay Afde e
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STeATTAD I Hf ST B | ST GRE & YR R AT
W,T%anmmmﬁﬁw@wﬂlﬁﬂﬁmm
THTAA & 1Y U JHH [9gR $HRd §U AFa siiad & quft
3 o : A3 BT fdaR, Hw-ﬂ

Had, sifgan, fay wifa enfe 9y sre=i
ﬁﬁﬁ@ﬁ%%?mml WWG?{WEUT
g Sfia Ul 1 BT § ol UhTed AHdalG G AHR
IR qHdl g, FIh THIH TG A Siia- & TG A&l
& UG & e AT Y ghel B 7 dic HXb DI & 1Y
AR foran T €1 YR S id 3 59 YR &I 39 3RS
HEATHR MHid & ATEH I A Thd § -

i

(1d : faa®, aga =+, ufed dHeaa Iure fdar
g3, UM-2, THIA THa &=, 3¢ TfeRM, fac: i
TUBIRM, 2014, JF TBAT 133.)

U ATHId & AR TP Hed 3D M qUT Uiy o
THEd Y Yo 3G HR g fABHRId g1 ¢ | 39 a1 &1 URY fad
3 BT 3, i dhadt Hifde J& A1 3-HMW & Ui 7 g
o, 3, T, Tiel 9 IRI GO o 1Y T 3R Aoy sftad
@1 faR & arer gian 81 I 81 39 3o & fifg & e
R Tgasiia Ygar 8| afdd & 1 SrTar Hed URaR &1 3|
URAR BT Hsd T | TR Bid1 7, g ST et 76l Sisd
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BT ITF IR SR fawfid BT gan oM Jear § iR Iger™
TEd BT LU BT ¢ | TG Hed A Rid g S Tadhs
JIPHSH H YUid g § SR S S H 31 Jgal gl ¥yl AHa
g & Y 3% 1 Hedl IR Bl § 176 38 UbR Y I fapr
foddl ot U 3 § =1e sfcs ot Sl ) T 1Y AR
T I g1 81 UTe, 331 Y g1 T Hiadl gui Y b1 A0 g
U | 39 3RS HeellbR H Y b &+ i Ufchar | fobdl i
AUSH Dl Ueh-Udh b [ iRid AT B UhTd o 1Y Teh 1Y
ST fAbT BT ISR WY WU H H-adl B fddbr™ g1 | 39
THR HEITd ST & TbTd HHadle &= & ¥ & 1l
SRIHIRT I FIFAA Bt a1 H Hg) IS SfAfaRIY g1 8, Hifb Sl
SR 37U Y B JdT Ag B UK ol g8 Al Bl ol Yal
BT | HHTAl B HaT P g Y U5t WU W g FRiffh g gl
W%WWWWW@?W@W%
3G HAT|

forg wepfal fo famiwan- fog ¥epla ot o< 7 fawan
g o $E SHUPR & -
TS § WTHTA® ST

forg Tl THIST & WISd SR HI g WHIfds JH
A €1 feR gu ATl &1 I &) Bt TS T8 g ghd|
Feard U Sff IaTERUN SR §dId | b Y et &
foras 1 €¢ 1 TR T Py, 99 d g faer gu U
ST BT YT TET R Al OTd A 98 S T IR Ta| Hgard|
O b AT S{CH-31ET § ST Blg Hed ol & 3R 9 81 39
U Bl Qe 8, 71 378 HYg MAT0r Bk 1t g1 & yat-aor
o DIs W Faaer Fdra S, s9fee 89 99 T § 17
IS4 firgan

feg Il & Ud® AgR a1 ud gd, a4, R=adl 3R

Upid A I3 &1 fog Ixpla A 8 i 3R 7 7g= &1 &
JADR O, I T, TARSH B 3R W B argdi ot
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21 78l FRU g B it g IeRY SR T RY & Tufid ok
TR g WA I, WA 3R THam! &1 3  JrHor
9310 gU THIAY Bd g I q Sfigd H IHRIAS,
fireaTiar iR srHal &1 fR BT 81 7€t I~ua e
ST 1 IRig § it df 191 BT el 3R U & g8 & fad
ST R Y AT B B

Tg-3IfEId ok W Rdr

HeaTd ST STt A W B RIYSR, FeWHI, SeRdT,
AT 3R T B HIgT T g Tg-31f&ia 3R It &1
WHRA BT HIaT 1 [Gebra g g fewg Spfa &1 9a B
Tg- 31 &1 31 & 9t & 1y gH= Hig 3R U9 § 81 918
gg forddt +ff Sifa, end SR S ¥ Tey aar g1 3fae | U
H3 ICTE0I § b fergant A gfar & &% < & gHa-gmig R
JaTT 3R AT Y IROMAGY & g HI 310 T8 TR &
QIR SR fg=g gl Hit a1 9% 9wl Bt Yxpid H goI-fie Y |
U A Ao

dHeara IUTE | 304 g} H AFg o & auff
UgQsl & 1Y Ui ¥ qriored &+ U1 Taelf &1 =0 A1
2| S Ad 9 Upla 1 fafaerar & siidikes Tepar & faftr wuf
@ 3HfNSTaT HRd § B Hd el T g R R g1 o= 1
Ui A 9gd $B g AU S Y A e § 3afy #qw
DI UHTd & 1Y IR 3B adT 3R YRebdl b1 HId
MY, &g TPl H UTperep 1 g geil &1 &

SUIER

T8 TP ART &1 o a1 o1 1 s Arganaf arel % &
THS! A dls Ihdl § 3R 3 Y a1 o Tohar g1 R UHR
R ol &1 - d Rigid, FRgfAe] &1 9g-Wpid Rigid
Tft e wfard gol fagr ot SR et o IH %@ § 9k
T - TP Tal Rigid &) TR B R &1 T8 Ub TP BT HIGHT
& 8 S HRd P! Uhdl 3R RISl B! T G Foball g 3R
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TAR) Tl HTel T SHIH R Febell g1 fog TPl BIS
3T 1 TP TET Sfee SHPT 3T U 3fagr ¢ 1 39 Tpfal
A AT 9 BTd & SHTIR 4 ! HIfRd a1, g8 it ! Teb-
1Y AHR I aTeht TPl & | g TPl TR s gl A S
R yee fp 8, Seurd Surerr & faaR! % H1d Hedur &
foTe ueTE AHadTe & ®U H Hifeids Sitad <= Pt R 3t |
TTdH HHadTe U JH-auHhR] g Jiepiie siad e2iq 8,
S ad Aa Sita & Tt vefl &1 Ao ®Reh Sita- &I 9HY
HUFdT Ug YT T HF TR R aTelt Sepid gl
e
1. i Swpfa oot fafaear o uwar € St oaeRl, I iR
3T &) U Wifed GaT b o el B, S el ) U
g1 R H. Tawney, Religion and the Rise of Capitalism, A
Historical Study, With a Pref. Note by Charles Gore, Holland
Memorial Lectures, 1922, London, 1927.
2. g U hadich a8 gaR g9 § faem 81 38 T S|
YRA & qdred ArTad $I Giau™ 96 3 11 Fd8R 1995 &
T fvfa & g8 9 fvar @t fiwg wRdtg St €1
3. TGO ST & AW & T UufSd 3% fagndf sham
P S JOI M| 99 I8 UANHD a1 § 999 & g
TETHR TR T &, T T TETHR S 3T AT A S -3
e UeH gU & fobeq Siearel Iuredry IuRU a¥d H 41 b
29 A-Udd IRR W et Haf 9 TR R 2t off, 987 wR 3w
3 BH A ST ST St ®I ufSd Sit o 77g, ufsd St

3T ... HEHR 3701 IUe I8 1 I & ¥ iHeara
JUTATI & A & GHE Ufed iHeare SUIS us 7|

4. 39 3R H UHTH AMIAIG T ThTH HIFd SR g Bl
TN § $1E d1e-faare 76t § | dHeara 3 oo aifgs
It & U H g 1985 H YR ST uref 3 30+ foaReRT
T UhTH AFGdIE e 1 YA fbaT § 31d: Tl HHgalG
J UHTH HHA G-I ST 81 39 3o § T Teg 8| T8 P13
faare &1 gey 78 8| SR Wyar & fo 3@ dHeara Iursm.
Ul HHddIG, da Hi Rigia fdae=m gy goRee,
2016. JY AT 12.
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6.

10.

11.

12.
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ST 10

AR & FAT R & qaTaor QA=A 3 goi
et & srfasa 93 vk fag@earyot e feewtor

= Sy’ T4 ST Hora $UR A2
"gaed - g fawH
ASTHT FIfeIhT SR dHiarl, T RaT, Refl, 3. W,
g HATH
oY FINTERTS! 3UeR Siavl, fobfearal, Tmeere, 3mdl 3. 0.
Email: nisha27091991@gmail.com

PESICE

yIifRufae Tqad, o9 W iR Jdd e @) 3R
YR T 9T 7ifor fage SR wafaRur fag= g1 Hew@yul =y
T SATHING B SY-oIY <X 3apigal 4l | 1 §¢ 38
39T faeg A& Sifde 319 &) gafarofig fRRdr & I1y Siga
R 3T FAHR S o 381 81 SrgeuH, TareR &R fifd
I & foU Ue gRaRiT &Td &1 UM & & 3{elTaT, I8 er
HRA o mfor fagM iR wafarvr fagm & Siaf€fia oy &1
THe0r BT 8, 3R Sig M), Wy 41, Si9 fafear
TREUT, P 3R STAarg i W 3% Jgad YHTd TR d Sl
21 U8 39 91d IR UHTY STl g [P T &5 HRd &b I9Y fdpry
o ggai & fore fagm, guret SiR fRRA &) 8 shisd § | Rd
WY oo™ & s@uRun H e wgfg & Aqr-ury
g =g, uifufde fRRAT 8k de-ie! JarmmrR
WA g1 39 Sel & 99§ qgiarRur g iR wifor
faqm, dee I9 & Y-y AP IERIS & HGRIND
g ff TeF #Rd g1 wafRu figE, S AFa-usfa
Sfa:frarefl & ydye § Sfae® USH Hral g, WIior fag g

69|Page


mailto:nisha27091991@gmail.com

o Ria WRA @ 2047: T, TaER T4 Y ({0 0= 95 fwae uRiiez: ISBN: 978-93-49491-47-2

RS g, Fora# siufae Sfa faq @ da) uikfRufae! @3 &t
TRl deb & SrFHU WA 1 G fieeR wiaRur
TaitH, i 3R IR qYT Sifde a9 & ot Ue ag-fawas
Fal &1 AT #a |1 (Dong & Huang, 2023) SHIRA® T
aa@aaamwahvmweﬂﬂaﬁﬁﬂw%ﬁr@
R ¥ ey SR Ui sRdsdl & T dgad o1 &
for fasm-genfera =0 srid Aewyuf §1 et wafaror
AT TRe0T, U1 RGO IR TQ1eH UaeH &1 AR &l
2, ael ity fax e eremae S fafaean, i uifRufyet
3R U HFER & TR H gHR I H1 fadR dxa1 g | (Agboola,
Bekun, Agozie, & Gyamfi, 2022) g 3T 39 §1d IR SR ol
2 f% yRd & grTaRl SR Tad fasrres Hiew o TR &
fore g1 &t 7 SRR STavg® B

vfaeifie sadie

TRWRT ,
mﬁw@vwm%aﬂaweﬁmmwg |
Pifecd & SRS & THYA B Fdd ISUTNT 3R IIoi1d Jeie=
F fagidl &1 guiA fear T g1 siufafies &1a & gRM
UTepfeieh e e U T fashr gafl, forge uRumRa=y
1916ﬁﬁwﬁuﬂ—cﬂnmsﬁ?uﬁﬂamﬁrﬁw
(ZSl) S WS B WG g5 37 I 7 JHBEH
mﬁv%ﬁﬁwmﬁmﬁﬂawlmoy 2017)
AT P §1G, S BT AP SR TP HD HFT Bl 3R
Fﬁ%ﬂ%ﬁ&nﬁa&]ﬁwmﬁ%ﬂg &t 3R

&g ger, T

iremfieror 3 ygfarur fag= & I o aerar feanl 1972 &
FISia TR& AR 3R 1986 % TATARUI TRETT ST
GRT TR 3R YGTaRul T BT 3Nfieie o1 fear mam
St faweyor, Saarg Arsfm SR TRem Wit &
TS &, TIorfaR deeh SFHe™ Sabigd! Iat & 3 J¢l
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&, forem uRd &1 aflg SR afYye uivfRufae gg) @ fue o
3ol &1 3T §1 (Jhala et al, 2021) S&f% HRT ! aHMA
fUfd &1 sadlied HA W Ul Iad] g [ yRa § Guft 71
TSI BT RTHAT 7.6% T vl &, S 9 gfar & T
3f¥e g fafqeudr arel <= & ¥ TP §91a1 §1 S8l GaiaRul
IS TGHUT, MM &R0 3R STdrg URdd— & Jural W
ToR T TR ST FHfod B &, el UTon fagr1 39 Sia fafaerar
& SXATATHRT 3R TREUT & oy a=ae g1 (Yo, 2025)
Tioiae TeTR, I8 wid fafderdt iR SiR s W Sl wd
ey fRE oY SRGH & HRUT HRA 316 TafaR0l U=
H ol 21
gty faera § yffet

TR SATARID!, STefia Y R I Fur & mrenm |
P T YR HRa gU IR R, Taree TRemr 3R g
D i o 3 e AT 31 et
YRd | TS
od fAfaydr &1 TxAraeiiaxul 3R Yee &b, Wifor fagmit
TSATTCr o TREMUT SR URTTUT, UISeh Ul 3R Srarary fafaw=
ot TRt T arsit & fore HiforTd sTet &1 IiA Fxd
g1 THied ol SR JAfed remaHl & Ared § Sia-fafda
SR B 3T TGTdHR, 0T fa SR vafarur faq wahidpa
" " EVHI & B TGWUT SR A &R0 B QX B
& forT firce B Bd § 1 (Pawlowski) $T& ffaRad, Uard
ﬁmq,u%ﬁﬁﬁﬁeﬁ?ﬂw&n:%muhaﬁwa{m%mmﬁ
USTIfaal Bt Siaaryg 3[p e ] GYad T J Tha
TP, G & TREUT g fa SR TafaRul Yeied Iumifad
H INIGH PA § Sl YR B Sdarg uRadT R AP S
TISHT (NAPCC) & 31U § (Arora) |
ATl 3R SFHUT SferTer

YRd & 191 fasbra # wifor fas Sik qaferur fas &
Hegul TN &, St STefarg uikadd & Ufd deieod, Sig
fafaerd e 3R Fad HiY &) gerar 33 81 aiarur fagm
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SRS e, Sia fafdear WRemr SR Jd WA sGHaH &
ATeaH § UIRIRUfAS Tga ST AT &, STafds UTion faxm o]
WW@W@TWM%&W%WW%
mzlqu-iahmggg&nﬁﬁwm | oTfor fasat gy
goltedl &1 Rbis 3R i fafarstt &t EIRCR
DI R&M T TGE HRA & 1Y, YRA B [A=md fafaerar
mﬁﬁﬁﬁvwﬁf@%q&qaﬁméﬁ%uatam
o STSIT T YR TafeRor R 2, o TR, Giyeh
T AR SIeIaR] AT wfRd TR & Qaret B
ST T & | UTioTas, Sta- R iR Sifesws g &
3T FGIHR, 1Y B UgWUl 3R 3MaN fa Ry R gafaruiyg
a{mﬁhﬁmmwﬂfw%%ﬁ T A" EVDHIU B
G BT ® (Kazim, 2023) |
s &=t # uoft fagm ik wafarur fagm &1
THIDHT

HBTAH HRA H Jad (Ao & T3 hifdeR] Il §
T IR fag iR iR &7 WY 81 S1erT- e
&3 IR R 811 & Jraqe, I GHI & Uy H 98 U 3 99
gU ¥ 3R IV, Y, Wy, Foll 3R It IareHl o
YU &1 B YUIfad HR & fore fraas &1 o § | UIRd
SHeRT 3R TRfRUfa® a3 & I & Tafarol Ueed dab-i!
& 1Y Sredh URFRUfde dger, Sfie faem sik e
HA & T TH A9gd YR TR FR Ghdl g | TIaRol
o Sy 3R T QRem § g IRaT, I WRE 3R A
Pic FE01 3R RAT0r oiifRUfae®! & GUR o3l § | 56 a1
TH Y ITANT 51 o 8, df A iR & Sed i
Tiadl & Uiciied dHRd g off | Wunferdl § YR ol &
3R TiaRuflg UHIG & HH FHRT § (Pandian et al., 2024) |
I SR Wt #, Wﬁﬁﬁﬁaﬁ@ﬁﬁmﬁrﬁ
N AT 3—UY-gdd Sagihy Qe iR gerelidt
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ol &1 IUANT BHigfew, died yemeRl iR gRd
fafmior & wxar —vefe wwfRu fagm T Iae,
TAHRUTT St 3R SUTRIY A0 & ATeH J 5 W B
s XA ol WY e, 3 aF JafaRy & Ufd SIREs
AP SR IR dw-iiep! faIR P! agTar 3 §
(Bhandari & Nath Yogi, 2023)| "d9 §I" GId & ATEOH I S
WY &1 T HedqUl AT U gidT 8, STt {1, g 3R
TeRUNY W B IRER FHRAT B |-l 31 g1 WRd #,
el Bifds-19, Fure, Yo, AaRkar 3k 37 Sft SEifess 3R
JFeR-SId SHIRGT AR S 8% €, T8 WeaNT A B
WY a1 Al BT G ST g—il AP WA & B
frT sravaes §1 Selld SiR FHs! TafaRvl T 9ad Yeyd T
3R & ¢ Sl UToheRe 3R gaiaRul fag &1 Te B B
TataRUT faR gy, faReH SR Sfciaur R R @ §,
e T TTuiteRed I o fafaedr, e e SR T
il & aifRufae! & sreaa & i ISR U axdl
8| ITHT AN Sear]- 3G TATeH IUNT, aeg gawifu
R Ay Al erfogamn wfafefdt @ s e ?
(Ariyanachi et al., 2022; Couto & Brandespim, 2020)| 3idd:,
TiaRuT I SR UTofiRRa &1 IaieH YRd &1 JHdHdS
3R Idd faw™ & U Th oUF YR UM FRl g
g™, e ofR Y & 37T TR W P T Ao
faeTaTaTe Ufad Bt 3R SRR - § AeE R Fdhdl § ofg!
AMd Wi 3R o9 fafaedr TReor ue Iy Aeig 8|
Yfsy & SrgieT A=t ok TarR
gfe WRA B RRAT 3R fag & &= 7 fayaardt swoft
ST 8, < UToft fasm iR vafaRuT fas &) FamR, UbihRur
3R f&frea uftada & Aream I M Fg1 8| ATV S
oy, S iR g gemT fagH o faem, oy fawm,
A 3R THATE & IR T THRT 0 o1 IR B @l
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?, re T ATl < TRefUr $IR oig Helifies! o Suai
o1 fawR meﬂﬁHddfﬂﬂ%‘T%luwﬁlﬂ’r%ﬁﬁw 3T
gRadH! 3R YR e & wild dRas, Hd ﬁ;ﬁz
Wﬁm%mmﬁwﬁ%
SIeary, UataRuig ofR Tl a9 Sdeh Ser Y Siea ard
mﬁwwaﬁ?%@%’ (Reynolds et al,, 2025)|
2f} 7e B A fRHTE dh, YR & 3 Sig-HImfers &=
& genfaal SR uikfRufae! & Sdarg a-rd & ufd fod aR
gfafhar &d 8, I8 THIDR W& IR SIHAT & g
JaiAMTAS Aled fadmRid fart S Tavd 8 | 2et urfyfaen
e &1 gRd Wex fETme, oufRiy yeed, smdyffy wReon
3R ad AHa-geid 3id:fopar R Hfaa g =ifeu Faifs
Fedl BT o fafaedr & for @avr Uar &=l 31 39
Sffafad, gatavur fasm a8 g =1 g o & defifear
Siaass fazayur ok Tad gutstt & A1egH § -5
IR JATERl & SIHA &1 Ig, Tl U] oid UeiRIpl—ait
oz, faut SR Yerofial &1 IugnT ohecﬂ —Ta snueha
3R e T & gR Wiet & (Hunold, 2020) |
Hfaw &Y &P YRa & Ty oo # woft fagm ek
ugiarvr fagme=
YRd & 997 9™ & Uiasy & efaior § iftn fage ofik
TgfaR Ul faTT 1 SEcR fRI&M, Teblpd Hifadl, SaRigia Jga,
Wt I SR Tdd I & I W@ F /TeAH J W
AT Ifgel Wity fage, ivfRufe! oik St fagm &1 g
ﬁwwﬁmmsﬂaﬁfaﬁ?ww&r&n
o goigd frar S| g AR fage iR & e &
ed ¥ Fgerdl R gal wudbdie B qEd S
3JHY, ST UeE 3R fd ergaTe & FH-ay & forg gy
uﬁﬁmﬁvwﬁwmﬁaﬁmﬁ Hifad rat
@I e e & a1y aifufde fRRdT &) dgfad &=
T1ee | URY Serarg IHeid iR Sifass fafdydt R daeH &
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gﬁﬁ?ﬁﬁ%ﬁﬁﬂﬁ%ﬂ%ﬁﬁﬂﬁ,ﬁ@ﬁﬁ
TIYH & SMEH-USH Bl Wled HAT Al Jad
9™ 98T 3 (@A), 13 @dag HRAR), 14 (§d & A
Siia) iR 15 (YA &R Sftae) T+t &1 oifor fagme ik wafaRor
fogm grr Y M ST ST, S Idd Wi b 91 & &7
T UF Y B H, off YR & AP T68 & =T gl
((Savrikar & Ravishankar, 2011)

frepd ok Rl

YRA &1 qdd b PHI0 Wiftr fagm SiR_ wafaRor
fasm & Sfw iR ulfufie gl w snufid 31 3!
e foraeTial § Sraarg aeiiarE, o Wred JRam R o
fafdyar Reor i §1 3 &1 Wi fAe™ sy
TaRIene ok uifufae du=manstt & Wy EIg|
IR P e g we%;mﬁrﬁﬁﬁaﬁéaﬁaﬁﬁa%
3R R st § Sew 3ia-favg Tga &I tienfed &R
T e e At ot e e o

&[T 3R STAaTg ST

TGN FgT; 3R fag-snenfa =ifa-fafor & Ty gee wme=
AL XA W R a1 81 3 &8 URd & "RIa & fag
O & Arfexie Rigid & dgd te T Hfaw &1 iR o o
qhd g o YT =0 F gaTash, e U I Aeied iR
qaferUitg U 9§ dqferd 811 YRd GATaRUNY JARaldd &l
Sita fa3 & 1Y SIgdhr T U fadr™ Uida &l Agd 6
qHAT & Ot AT Bl ATHTIIE Y 3R TATaRT BT &M B |

L]

1. Agboola, P. O, Bekun, F. V, Agozie, D. Q, & Gyamfi, B. A.
(2022). Environmental sustainability and ecological balance
dilemma: accounting for the role of institutional quality.
Environmental Science and Pollution Research, 2949),
74554-74568.

75|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

2.

10.

11.

76|Page

Ariyanachi, K., Lakshmi, J. T, Shireen, N. S, Vidya, M. S.,
Supriya, G., Saranya, M., ... Chenna, K. (2022). Vector-Borne
Diseases amidst COVID-19 Pandemic in India—A Mini-
Review. Maedlica, 171), 201.

Arora, G. (2023) SIfgH ¥ WU~ ddb: URd H Sddryg
SRRET & HT R TH -oR...|

Bhandari, S., & Nath Yogi, L. (2023). A Review on Recent
Advances in Animal Biotechnology. Sci. Herit. J 7, 79-82.

Couto, R. d. M., & Brandespim, D. F. (2020). A review of the
One Health concept and its application as a tool for policy-
makers.

Dong, L, & Huang, Z. (2023). Some evidence and new
insights for feedback loops of human-nature interactions
from a holistic Earth perspective. Journal of Cleaner
Production, 432, 139667.

Hunold, C. (2020). Urban Greening and Human-Wildlife
Relations in Philadelphia: From Animal Control to
Multispecies Coexistence? Environmental Values, 291), 67-
87

Jat'av, R.S. (2025) ¥ad faem & ded ¥ waiarvig .
el SR U URA FHT JANIES  ITTA. LLRP-

International Journal of Leading Research Publication, 6(7).

Jhala, Y., Gopal, R., Mathur, V., Ghosh, P, Negi, H. S., Narain,
S., ... Qureshi, Q (2021). Recovery of tigers in India: Critical
introspection and potential lessons. People and Nature,
3(2), 281-293.

Kazim, A. (2023). One health: an interconnected approach
to human, animal, and environmental health. /nt J Res Anal
Rev, 10, 625-627.

Pandian, K., Mustaffa, M. R. A. F, Mahalingam, G,
Paramasivam, A., Prince, A. J., Gajendiren, M., . . . Varanasi,
S. T. (2024). Synergistic conservation approaches for
nurturing soil, food security and human health towards
sustainable development goals. Journal of Hazardous
Materials Advances, 16, 100479.



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

12.

13.

14.

15.

16.

Pawlowski, M. (2020) S7T1de Ga/as v &1 T (Vol.
2): Cambridge Stanford Books.

Reynolds, S. A, Beery, S, Burgess, N. Burgman, M,
Butchart, S. H., Cooke, S. J, ... Duran, A. P. (2025). The
potential for Al to revolutionize conservation: a horizon
scan. Trends in ecology & evolution, 402), 191-207.

Roy, A. (2017). A critical appraisal of forest acts and policies
in colonial and post-colonial India with emphasis on ‘Forest
Rights Act-2006". Asian Journal of Science and Technology,
809), 5501-5505.

Savrikar, S., & Ravishankar, B. (2011). Introduction to
‘rasashaastra’-the iatrochemistry of ayurveda. African
Journal of Tradlitional, Complementary and Alternative
Medicines, 85S).

Yad, S. 3. A. T F. 9. 3 (2025). FAIR GRGdH 3R
yafervitg IeHfa # HRA &t Hﬁl—cﬂ Idealistic Journal of

Advanced Research in Progressive Spectrums (IJARPS)
eISSN-2583-6986, 404), 266-274.

77|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

T 11
gmwgwm:ﬁm?rmaﬁﬁen#
Agea ol A
ST, H1a-T fRig
3R MHR-Te fagm

I 19 Afge ARIfaead, e, Solo
T HeTe Sl Hol Soaavs fayfaera, st
Email: Bhawanasingh146@gmail.com

R

w%ﬁ@wmwu@wm%m
I Y P B § 9T I Y B TG T YU 51 B
o AR o7 WU Ud TG g1 T oifl STa=as g1 URa A
arsfzouw%%agar%aqﬁmwm%l 39 femm &
31 T, Aot S, FRien &1 fawaR SiR wmnfores =
S 31 8T XM 81 fobg 377 Tt el ot e e Wy
3R IRMEd AR 1 fe ARG & URIND, AFRS 3R
HHTSTh 0 Y HHGIR gl dl ot Hi I o1 fapry 3ieR1 T8
STE | 33 WeH T HUIvoT Yo de BHGH B ¥
o G AT ] | SART YR S $Y T S € ISP STav[g
SR Tg1 $UINU & Sgd 3 ATHS 3@ &I e 81 wife
T HRAI 310 WA & §gd 3% Agd 7 od gU 31U &l
B 3R A T & T BRI HRA B ST BT g SaT
o= FUIY &1 RIER 81 36T 81 S & f[AHRa URd a9
&1 faRM H HRA WBR R 3% HIIHH oY fob AP Uiwor
o=, TeaTg LIS o1, T g wifdd Fufor e s
g 8 o fh YR P HUIT Jad JATS HI G A & S &7
FI IR T E
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YfireT

faaRIa HRd 2047 &1 HH - YRd IWHR P HAM &
3TET HRA BT AR T 3R yRd &) 9ot & i 21
YR WRPR BT ¥ g fob S I TaaadT Ydlsd! a8 2047
% &R & | aoft g 8 o s gaR w1y &l fararsfia
@(ﬁw?{&’ﬁﬁﬁmwlsﬂﬂ¢wﬁqﬂf¢w%§d¢—uw
I, e Tl fRrem &1 faar S 3He! aeal & i
BTG 51 FHt W18l DT QT R o fo1T AP b ANTRDI Bl
m&ﬁwww@mwmmwﬁm
RN, ARG Td HTG 20 ¥ WRY 3R T gl
IR § | Ffe ARG gt ARIRP T AFRID U I 3RIRY
BN Y 37 e B T BT GiRp &1 8T N S HRd
&1 R g1 W erdiHa 87T SHRIY SUNT I UyH
TN & =Y | TH ST 8 | HAN0T ST § U5l HUNI &
IR A ST 3O P B

FHUT I 1Y § ATIRIS YN dedl b1 IRR P oaie
e # 7 Ud g g e ar O 9ive ad o IR A
3HfepdT B ST T ftbR fohdt Uiwes ded &bt T &1 ST o
HRU IRR &1 6 S geR J el 81 udl 81 HURd #
R o, fhRniat T Tadt Afgan $uive &1 ReR
gidt &1 T BT STep oFF o J I &1 ST BT RIBR
el 3| ZHIAY SUTU YR F T 3gH Tl § R R &
Figd BT Sfd3naxas g

fay =R WIS (WHO) F 3RIR - HUINU & T
frdt cufaq o St Td Uved dd T80 § HH! if¥ewdr ar
e U g
PUIYY & UHR

o SATIYIYYT - T TER | MIWHdl ¥ HH UV ded

MY fpd 9 €, a9 s # Fgfafed o dem
& fireid 2|
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. aﬁ‘T(Wasting)-W&lﬂ?Kan\?ﬂ
o WIS (Stunting) - 3T 3T BICT HG
e 3Udu (Underweight) - 3 3T HH dold
o SAfAUIYUT - OF 3MER H MagHal ¥ HfYs Uvd
%awma%aaﬁ%a‘ruswnaﬁuﬁwm
|
s HaARt A9 & Ty sy Saaie Jerd &1
HRU §9d1 81 Ffor IRING FU § fAfepg g1 o gog 9
3% HaR aqr # ulkafdd giex IR | iyd &) ot 8 S
HRU AT & 1Y g Tl fIpR I 81 ord 2
aTferet - 1

NFHS-5 NFHS-4

Indicators (2020-21) (2015-16)
| Child Feeding F and Status of Urban Rural Total  Total
75. Children under age 3 years breasted within one hour of birth™ (%) 249 23.7 239 262
76. Children under age & months exciusively breastfed™® (%) 548 608 597 418
77. Children age 8-8 monihs receiving solid or semi-solid food and breastmilk™ (%) 359 299 3o 28
78. Breasifeeding children age 6-23 months receiving an adequate diet™ ™ (%) &7 57 59 53
78. Non-breastfesding children age 6-23 months receiving an adequate diet' 7 (%) 7.4 6.8 7.0 53
&0. Total children age 6-23 months receiving an adequate diet'™ '7 (%) 6.3 5.9 B.1 53
1. Children under 5 years who are stunted (heighi-for-age)'® (%) 330 41.3 3.7 46.3
82. Children under § years who are wasted (weight-for-height)' () 187 W0 173 178
3. Children under 5 years who are severely wasted (weight-for- h:lght] (%) B2 71 73 6.0
84. Children under 5 years who are underweight (weight-far-age)® (%) 82 351 324 395
85. Children under 5 years who are overweight (weight-for-heighti™ (%) 36 28 31 1.5

Source: National Family Health Survey (NFHS-5) 2019-21

dTfeieh] 1 % SFIHR UTHIOT &3 & 5 9T dh DI Y b ol
6§ & DA Ha J BIC UE M| 981 aaTs B IR
o T ft et &3 & d=dl 1 SHgUTd JTHI0l gl o Gehlad
3BT XGT ATY BT UTHIOT &7 & Sdl B 3(ed goi ol et &
& gl H i ao Uy |

gﬂw%gmﬂvnn '
APl & IUR URd H Tpall g, fHeniedr, madt
iRy ud grefiuer W # 2 A HHeR av J o €1 g
U HE THd ¢ [ TN F Ui SREbdT 7 819 & SR I
I Ry Bt 2 T U 7§ o1 | TS el o HRYR HieH
I P BRU ARG [JbrT S &7 I 72T 8 uan § o
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UE N & 30 Ugq oW b AFRIS fadm, i
fawrg ug anfifes fasra W +f usar 81 Shiaw & URfYS auf &
3MER H N IS XM 7 B P HRUT T 314 I I
# off TR A 3R Uives dodl ol HH I§ St 8 Siif ASTHRT
P BT Dl B H AT ST Bl g | TG ITH 7§ bl
goig 3 faenerll B9 UeRI” glhR g T8f B Uld §
ST UHTd 399 AR Sita- # 1 3@ &) fdar g1 a8
3TN & & TER 3T Ae e € U g1 e
3] IATGHdT | HHI 3T g1 Sifp fpat ot safdd & e
P TR BT 41 Pt 3R A ST & | SRARY TS 3<ard AT bl
T ¥ gfg B9 Q W Yarsii R g arel oog § 9fg g1 B
ORI gy I X # fiRTae ordt &1 s U ¥
fUzs g wmfior &sf & Fumur & R 3 1 F HRU
AT Iy 3R Tt 81 wirelt 8 | s anfifes T d wem
3R 31&MH TR & S 1 WS 3R off ggd o ET &, 3R 3R
3R Td T 3R TS #1 3R 9 @ €1 g8 uRfuf fadt
i 2 & forw TR 1 gudt Tifed g It B

FUT IR I e &1 Hay

forelt oft Iy & fapRid 99 &1 Tad Ugel Td § WRI
TR | TR AR R8T & &7 H IpY U= & & 3R
AR T4 SI9d fae™ # A 3d g1 9 fAd T sifawsr
R Y Pl gaAfedl W A O § U1 TFTeH <A 81 T8 5
Th1h! B THHT F U BRI BT ITd & | Sifeb 37
TF B WA o WET gl g

W [ P TAGIRAD AT (Demographic
Dividend) &7 3ifiipdd ITANT THT § | SIS aHi=r I
I 8 99 forelt 1§ B e aTal Al i SReAT (),
3 W A g aral @l Ud g 9 31 g1 T H foeht
i 33 &t onffer fRUFT geg &I ot B 1 fP garawa a8
3TRT gt g oid Bis Ht afad IRING g aFfe ©u 3 o
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FA & oL ORI § URYR BTl § T SIUTI BT 3R TG
Qo # ¥&W BIaT 81 g8 S bl SfleTdl o% Bl
fegaeyr § ARTEH <ol 81 3ra: HUINTT I Rtk W@rea
mﬁ?r%ﬂﬁ%a%?ﬂ@uﬁmaﬁ?&nﬂﬁﬁ?wmnﬁ
YR B

U A g RPN Ugd

TI9oT 3T (POSHAN Abhiyaan) - TIN0T 31T &1
YYRY AFHIG YYEAT GRT8 A, 2018 B ISR & g
el & fopam T o1 39 A &1 I5=7 fh=ifal, T
Tfganal, UM SR aTelt HTdTel 3R 6 a¥ I & g &
Il B1 Ui UMY TR OIR &1 51 I8 PRIHH, TRIfDT 3R
IaA® YrlleRt & Areny 9, dférd efPdIor & a1, s=i o
FIHT9, HUIYOT, THET 3R 0 O ao & WR &I HH HA
& YA BT &1 Ty g, fhia, miadt afgarst ok
TAYF B arelt Jraret W o e Hiad war 8, P
HUIUT & T BT G FHIYH BT ]

Tyor AT & 3eRT

6 I db P I | S-0T B JHAT BT HH HAT T
AHAT 6 I dF & i H HH Toid Dt I DI HH BT
T ABAT | 6-59 HoH db & g=di H Jaaredd] & JHET DI
B BT | 15-49 Jd db ! fHRRa ud Afgenst o
ATCTd] Bt THRT I HTH HAT | DTH do! RIS & &4
B G Bl BTH BT

HATE HISH GISHET - A HISH ol (MDM) HRA
WHR YT Y WHR & e ®U I Ia1ierd g arat
ST B1 39 IS BT YURWY HRA IRBR GRT 15 3R
1995 1 fosT T YT 3T WSAT & 3avid WRBRY, TRES
Td eIl U faeierdl o & 19 8 0 & Sl &l [aaed
# € Ui e R siar |
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HeATE HIS qIeHT & Se=d

gy fRyfd & GuR x| faemera § Iufufa ok wifiia
@I gara &A1l el aRom & guR HA11 qrrfors
AT B! Mfed BT RIS JHHT B dgrar A1

UYTTHAT AT G&T TS - GYHEA A1q da1 arer
(PMMVY) HRd TSR & Afgell Td d1d [dbrd dared gRI
AT T T Ao g | forads sidfa mifacdt nfgenatt ik
T oA aTelt Ararstt & sififes Tgradr v & ST 3|
Y oI BT I 3MAS T IrATSS =Y I dfed ot ol
Afgarsii & Arga Ay Ue &l ¢ | o 6 AT v g
F1 [dhT gk diid 9 &1 UTT|

YUTTHA A1q deAT a1 & 5

gt T UM B gt Afganstt & snfdfe weg
TG HRATI T ST Ugdl shifad R & 9 I g4 3R gyTd
g fasmy = & forg g9 arell Aol 81 & ded g
T3S T HRAT| ST I &R 3R HUIN Bl HH HA
2 3fd divur 3fR WU Heeh areal o Wemfed &
g maddt T WAuA HE arelt qranel 7 oifte Wy
HJeR & gl fid |

P W R4 T - 1Y e JRan sifdiH
BT YURH HRA IRBR gRT ITHIET HTHS T TG ol
IR0 TG & Sidid 5 s 2013 @I far T ATl 39
FAFTH 1 T 3= YR & UAH ARG ! YA A
T T 3R Ui HIvH Iudsy BT ¢ dlfd Hig +f aufad
Y@ 13|

P ETer R ffaT & Sga

o ORI DI I 75% SIS BT Tl &R IR WM IXIU

I BT

e UH AfGqdl &I UaHEg 5 fharm AN Iudasy
BT

83|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

o 3iCT 3T AT & 3icdiid uRaRl & 35 fharm
3T UfcrATE SUAS HRIAT
o THadl 3R UM HRA drct Afganstt H Tdbe
FETT TUT Jord HIST D1 JIeT T BT
o fourcdi # 69 14 9 9o & s B AT WIS
AT & Siavd Gud G HIeH SUdsy BRIl
TS T ARGIRAIS URIGRT - dad TSR A3
DI UGG Y HUINUI DI GHT DI 8 ol (bl off bl | 34 GH
aaﬁwwﬁ%mw%mﬁmﬂm@mﬁw
|
o URAR & Tt gei o wiwor e <t St =nfeul
gﬁ%ﬁsmﬂaﬁuﬁwmﬁwmw
|
o Higansii & Afde vd s TU F TEd I
d1fes 9 URER & TIY0 UR €41 ¢ Job |
o Higansii &l s T T grad §9MT difds 3 URaAR
& TIYUT TR &1 € 965 |
o WM TR W fieiey (o s/, ard, a3 aferar siR
QY DI 3MTBR &1 3w I
faefd YRa @1 fezm A divur &1 e - Ofd®
o & A9 T W ANRS BT (A0 gidr § 3R W
ARG WY AT BT 70 sar g1 o fo 9t Srae!
Td garsii &I e vd ASHR & THF SfaTR U §1d & | S
TS Td 3T SRIAFAISH B HH B | AGE HRdl §
3R AR iR T=rad 1y 1 FAwior giar 31
e

HRA & fABRd AP I BT U dH FIbR 1T o7d 83
ARG W 3R YGd gHT| 39F o UV I e Dl
TUTHEH T ST HTTRID § | TRBR] A3, JrATioids Hiftar,
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ooy fRrem SR wigemelt @ gxad Yer I g Ay &
FHUINU] God THS & G H 311 §¢ v 6 | TR AR @
G XY DI UGdH & | UIV0T GR&T 3R S Rehdl 9 51 fasRid
YR BT O AIHR g1 Tl 5 |

ey

1.

Afgar wd W@ foew  fowm,  owor eiftmm
https://wcdhry.gov.in/schemes-for-
children/poshan-abhiyan/

PM Poshan  Scheme, HHE  HioH  IioH,
https://www.upmdm.in/

Afgdr Ud 919 b Hare™, YuEER A e e
https://web.umang.gov.in/landing/scheme/det
ail/pradhan-mantri-matru-vandana-
yojana_pmmvy.html|

R eI RSRtall e
https://nfsa.gov.in/portal/nfsa-act

o, € 3R GLRATd T (2024) ST HUNUT 3R Yo TR
WA U@ dad guome @ ffe,
https://www.niti.gov.in/sites/default/files/2025-
01/Hinid%20Version%200f%20NIT1%20Workin
0%20Paper%20%28Child%20Malnutrition%29.

pdf
FUYD Pt UgdH B SMEUISITY 3USeE WY A’ W

UfRA&T. Poshan Abhyiyaan PM'’s Overreaching Scheme for
Holistic  Nourishment. Tgl YO - 3 AN A,

https://www.hclfoundation.org/sites/default/fil
es/2024-01/Samuday/module/icds-chart.pdf

National Family Health Survey (NFHS-5) 2013-21.
Compendium of Fact Sheets. Ministry of Health & Family
Welfare, Government of India,

https://mohfw.gov.in/sites/default/files/NFHS-
5 Phase-ll 0.pdf
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https://www.hclfoundation.org/sites/default/files/2024-01/Samuday/module/icds-chart.pdf
https://mohfw.gov.in/sites/default/files/NFHS-5_Phase-II_0.pdf
https://mohfw.gov.in/sites/default/files/NFHS-5_Phase-II_0.pdf
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T QY07 AYSTeT: Thell G19oT 3T ARG
FATELY F&3) FY 3udfer ¥ Rad IRT @2047
& IRTeg &1 fAAr

= wd Wi, T Sifkrar
"Rgd Whier, 3PIHIHe feurdde
g I WY Higel ATy, sl
2R, I MG fSuréhe
g I WY Higel HgTidarerd, sl

Email: conanamika@gmail.com

MY-AR

Far fordt off srfarawyt ot sHeRen & fo gieR®
21 PUYY §= H SRARYAT BT - HRUN § MR Gl
faeea & sifafta Jufufa, wen o g uriieRt iR faemet
H B 3T I & BT BRU ¢ FUINY B AT =0 F aft
G foram ST bl § STd 34 JHd U3l ! ear § T
Y| aq faTe dedl § gUvT A& @ P A" B g
fareprerefict sreforawiail #, STl wefl sl &1 Uab gg1 o+ TRt
@1 ¥ A & gRari 4 Jafd g, 378 delias Y@ SR
FHUINU 6T TR §gd 3 ¢ | I b NP HIoH UaH B &l
T 33T dRIh! faenerd § Uivur § Fiifes 3% U g
AT | T A & oy SFRifad ok gfaret
RG] JTYTRT GITUT SXA&Y Uh 1Y Gl 3= Dl
T IR THhd §- Y& BT HH BT 3R Wpal § Iurfa §
JUR BT Tt <=M A Wl & QIUgR & YISH UaH & &
fore o fawfiyd fvan g1 WRd 9, 2018 T UINOT M- w5

86|Page


mailto:econanamika@gmail.com

TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

Uil & o g &1 TioFT IR= | 3BT 35 2022
b YRd ! HUINT YRA' T HUINI Gord ST AT T8 =NY
T UYTTHT GIY0T TS T fIRayur 5 3R T8 31 H
& TN BT § (o g AIoHT o [9br AT "GR! B
AT B’ b d&d & 1Y {5 g¢ do Wi@d g1 My v &
YT - U0 SRIEH & Iy, Hraf-au-, Uee 3R Foicig
e 3nfe &1 faxavur frar g |

qd eq: HUNUT, Idq (AP, Thd TR AT X8,
TYTTHAT TI0T rofT

=g

Har foelt off srforaw &t SFERe & o GRS
8| S 4@ & HRUN 37ed Uiy, faerfi a1 afol § wt
=it TR TR I B € | = o Sitad & wYH 1,000 feAT A
PO ¥ fap™ § wdbac off of wddt g, S foel g%
IS (Sfegd) &, faenaa Sik &1 UaxH T St
Y GiRd § (@R, 2023)1 ST I8 Ukl § o gRI
Tk fodt ot foran &1 SR T a1 vl dd 99y faamry,
b 3R YRUMS BT MUY H SedT 8 | GHTHD [9hT JAK
R uforarsit o1 faem 8- SrHa HRA, T1e 7T, YR
DI T, THTS B T B 3R dlfehdh [ALTT0T &Y &FT-
S faerg SR uRussrdr o1 ufshar ¥ Heayu! g1 fawrarats
TG A IS f&mw%aﬂmﬁﬁwaﬁ-m-
J—I\ICQ -TaTe, 31 ufEred 8k SISERAN ¥ forRiRmaR

i | HIATEHD faem, Sl 3R
Wﬁ@iﬁ:ﬁ U I yIfad gl 81 YIS faem al
HR®! § gHIfad ST 3- UIvor 3R faemera o Rreml 4@ iR
SN g H SRIRAT 6T T HRUT § 3R SRIRIT faererd
o sifafia Iufufa e & g UriieR iR faemad & e
D T R BT HRU 2| G JHT H, 3TFT SIS fIbr 3R
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Il 3R URUMHRGRY 3119 TR TgT UHTT Usdl g1 fay
W W64, 2024 F Ufdde G qal gadl g b afyd &R
TR 2022 T UM 8 foh 5 a¢f ¥ o7 oy & 149 fAifera =1
1 (31 & U H 9gd HH daTs), 45 AT T FHOIR
(@aTs & 3UTd H §gd Uda), a1 37 e = 3ifties aod
gTel g1 AT ¥ IR U (f9y Wy T 16+, 2024) | HRd H 2019-
2020 H UM 98 & HH 3G & 32.1 U= S HH do & U
Y, 19.3 UfIRIA geierar arat ¥, 3R 35.5 Ufa=rd a9 & RIS
ORAR WA Fd&Ul 5, 2020) |

DU B! T &0 Y G HeR e o e § o
3qh T Ul - a=a, miadh Afgarsit iR TEuH B
WW@ﬁW@WﬁW@W%%HHqQWﬁ
$H goi ! & H WT ST | U0 R RT3 e
1 1@ I e ofR Ul sy & guivor & i &l &1 A,
ORIy U 9 uia a¥f ¥ HH g & T § HeqUIvul, gaadT,
U, HH o 3R IS ToiF, SR 3= Y&H TN deal bl
w%mmﬁﬁﬁﬁm(mm 2014) & Tl
& A St UfaeadT e i | Hgad AP HETHT A 1 30
2016 & ICN2, 2014 B U &I AN B 3R 2025 T af¥h
uﬁwa&ffaﬁwaﬂﬁ%mzme-zozs%maﬁ@w

ﬂ%ﬂﬁﬁ@@'%ﬂﬁmmlm
wgzmsﬁ TR 17 adq (9o aedf § guRl 987 - 4@ &
I HAT - YW B JAT BT, T GRET 3R TgR U0y
T T 3R A PN D1 G111 & (Hgad Y, Jod [abr™
q&d, 2015)|

faoprereiel srfcgawrisli #, Sgl hell o=l Pl Th a1 afl
RIS 6T ¥ el o URaR| ¥ Jafid g, Whal aadi 8§ Srdblad

Y 3R PN BT WR 9gd 3 5| 3%y AT69 7 U Ht
Wﬁﬁﬁ%ﬁmmﬁw@ﬁ%lsﬂaﬁ
Ry 22 # Aol Rem W Sriargr & forg Ao
mﬁmﬁﬁ,"ﬁwmﬁw%:sg&nm
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aﬁvnmaﬁnwmmﬁ?&nwaﬁmﬁw&maﬁ (fay
WY W64, T 3R PY T167,2014)| T S1aral,
ﬁtﬁr&ﬁzaﬁﬂﬁé‘cﬁ% AR STEET & SRR H YR
%W@mﬁﬂmlqwmﬁwwﬁdsde Ugd 3R FTHIIH
WET & 3 Tl Algd ADhg R WIE TR BT JUIN
HY (Y TRy TiTeH, W 3R HI TS, 2014) | MY T T
Tadt ¢ & afe e & siede s § Faw fear o 9
I fagnaa Iuffa, o=l § dgaR e 3R Sederfas Sftae
T T ST bl § (SH, BT SR SIfPRT, 2004) | TR @G,
ﬁawﬁr@rﬁwﬁﬁw%ﬁ? 3MYTRd W gwaay
wmﬁmﬁmwm%@wwm

PAR, JaARCTTAIGR, 2021)1 3 SGIR O+t ¥ 39
mwwﬁm%%aﬁﬁmﬁmmw
BT I 3T aRIpT [qgTad H Uiyul § Fifes 31d U <Ia
AR WR T 31 & forg seifad ofiR gfaret
HEIKARIES TR Y01 §EA&Y Ueb 1Y &l Sl bl
U R ghd §- YT B! HH BT 3R Wpal 3 Iuffa o
gwmmﬁ%@ﬁwﬁﬁ%ﬁﬁmwmﬁ%
ferg o faofRra fobar 71 sfoRedT Rrrec] & Ugell IR SofEe
AT GRT RI[1g, STH-T § Wal § GIugR &I Yo UaH foaa
T YRA A 1995 B 3 3UT ST He1u =il o T 3T b
&0 T ORI SR TG HISH Ao & Hi |

YR , 2018 T Flc| [dpTI o GERT A& & 3=, UIor
SHUAH- THY TIV0T & o GUTH & AT0® AT Y& Bl
BT 3= 2022 TP YR B! AT YR’ T+ HUIN0T Gard
AT U7 SRIHH T THigd d1d [qoR ol & A1ed o
S & ugd 1000 fa=f o fRrgaft & qivor veH &R 3R
T |1 da1 o], AP T fAIRT & J1ead J Tt
afgarsit 3R WU BRI aTett ATdrsil &I UIvor HeH w1 &
o T rfa faefia #11 ad 2021 # d WHR A
TaTSl Ul Iarg, feifal & forg diemn, ok g
TR BT Fe TS SR UWoT 2.0 H Tdhidhd fhaT|
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!Iﬁ‘ar%:{%"m:

g WY Yaq [de¥ dedl § O d969 & Sflelid H
YYIHAT IV GioiT H S(U1T 7T Ihd SUTRA Uiyl g¥dayd
JUT BT 3T TR AR g1 MY YT Y1 ST BT
fIZwur ®A 3R g 3T B BT YA IRl § & T8
IS Taq (9T aedl § GuRT A&7 “YaeR] dl T HRA”
& T & Y fhg g db WA §1 deuR, MY 0
frafaied Ie=al W e S fasar ma &

o TS fIHT 3R T 3R N90r Yaht gxd ey Bt

3IIHT & dId BT Fal Bl ISR HIAT|

o WHR I YN T&eh gAY TSR] &1 Th

YfaeTRie uRtied TRgd FHxT|

o UYHHA- UV HRIGH & I, BRI, Tse,

3R FoIdTy 3MTde ARy =1

o TYUFEH UINUT Ao & JuAil 3R ATl o

Xgifdrd BT 3R ga Tl
UMY g Bt UGl

TR QY 3T DT Tgfal faaRonets Ud fazawones §
o HEa: fediae w@idl W nuiid 31 s9% fw i,
TASITH T 3R TYTHE UINT aieHT ¥ gafad fafde
farel, sy w9 SaRal BT iegaH fHar B IS 3 Uh
Teiter ef¥eIur U 8, ORI 2025 9 USRI Suas MY
A €, 3R T SMUA-URY, TgHHl-GHiferd sHa ol adb
& Tfird B 1 Y U BT UFT | SN 6T R T 8, YT I
e o i o THiem |, HRT 11 Ao & IeRa) 3P I,
PG & HeH, Folcig 3fde AR IJudfar 1 I@ifehd
HAT &1 HET IV UYHAT GIYI/A0T TieiHT & Sra-aad |
Y 3R F&d &l g |
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Aifeca GHtam:

3f3s € W, IR 3/, 2024, FT TF T b ol 1y 1
W 3R Yohdl TRE dTE B Ue Holgd Sfara=i gial g 3R
e g § gfee srfcraw & faerd R &Y 9¢1 Tbd! 8
sl § O &R gUR ¥ W SFEe [Aeiid g @
foryenT 31ef § Srfogaet ot IaTee e, Ufd safd oy iR
HeuTol H gfg | Saieet 3R S(URISIAT g, 2003, HETg o
IS BT HTAITHD e B! § AR SHD H-aa- §
gfaredt g, faalka e &t WRE e BT WR R
O TR 9 30 3 | OIR od § o dis off Toa
TIYUT AT $hd &1 U SR IS Sq=ar 3§ gUR
B H qgaqul Y AHT o 21 S8, &, T Agdl, T
FUAP, 3R St & AR, 2021, 7 Wod MR N0 HRiAT
& TUIAT 3R MR 3R BIHuRS Rebdl HAGH & WY
3HT = HT 3rea fhar| ARG iR, T HAR 3R
HRedT AR, 2021, = U0 f98R & Sfidbe! & 30T &
eow I TR, Y iR YR R Wpa el Wrey
WA & UHTT HT 31eqg fhan oIk fsewy Faren fr wod
ST U0 HRAHH Thd AN, AT THTE! JIoHE § 3R
Teled! [N a8 U &=+ & ol ST THTE! & o
SUINT BT o Foball 81 YR T TH S 3R ¢ Tl 2023, 3
JYHET U0l ek & ®qMl R gole digg RO #
T TI0T GioT & foIe Foidiy effded SR 4= & SuanT
3R W d H BEI &) HISH I R & e fore 78 yraerf
& Tl &1 faEd fazav ver fbar 2|

TUTEA ivor T fRmtor (e aor g
i. YT T9oT 9ieET 2018

YRA WHR 7 1995 H, g gmfois-snife TR &
AR} & o= | UV 3R I W SIS Bl R B g™
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1 UgEId gU U IEoHTH AriT- rafives fRiem o ferg dor
HET TP PTIHH (TTH-TTHUIR) JRE B 1997-98 TP,
Y I HR & WBR, WHR TSRl U 3R R
& IHal & Bl U I Ui § a1 a1 17| TRPR - W1
1 g 3Mgfd & forg dh<ita Fgradm 100 9 Ufd s=an ufd

%d feaq iR siffead 50 ¥0 ufd fdead d& @mM,
Uﬁﬂ%ﬁ%%ﬁﬂ%&@"rmm  fean SR @ U,
WWaﬁﬁwmaﬂﬁ%mwﬁﬁﬁ?ﬂn
e Ht UeH B 3% a1g & I | fIxiig geradr AaFds!
H Fs =M BT MW 2 fagaR, 2007 DI 7 Ao BT A
el R HETE HISH AT R f&ar a1 st fRar Hifd 2020
o gl T § o o= Seuuifd g R dgaR i § Iraq |
3 BId € 1 Tpal § Uiy ATRd & 9Ic ga8 & 99d 9| &
forT Tham 1 3resT T § | 3T HeATg IS AT & -l
= far ST afRu iR 39w Whd! § AT & YTy &) 2nfd
foan o1 =nfeu| ISty e Hifd 3 3-6 9y B 3y i & =l
o forg o ford Tndfires faermeral o araare T a1 uRivS Hamsf
& To1T UG & TR 1 Fa1g df (HRA WD, TRI& HaArery,
RIS & Hifd 2020) |

TG Ui Ao 8 31 Tl I MM - o [T e
WDHR = 2018 T SDG 2 & =Y YUMHA B! T AT
ST A1 G0 ST IR Dl | TP GRDHUHT U AUD
AT P FUH B TS S TS T, fHRIR ded 3R Al
BT THY U1 YA Bl iR Tadq faer dedl § g &g
& TR G H YW 3R FUINU & TR B! -Iel At | T
TIv0T Ao o1 3539, fay W W16+, WTE 3R HiY e
DI 589t IR ThHaD Hh TRM', "HRIAagd & U 0
T T (2016-2025) H fay Tareg wuT gRT FeiRd afys
U9 A6 SR Aad Hid & TR R ST, 3faRe g
3R TR AR INT A& DI U AT, U1 HRIHH Hr-aa-
@Heardl @ wavel dfed) TN0 Hifd TaiaRe (SRITTd
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RT3, &St 3R Uivor 7 ey Ffed) @i gty FrRE
S NTAe T (Hg e 1Y, e SR i e, fay @
164, 2014 THaDH HR TaRM) TR TR & |

ST 1 : TUTHA Q0T DT & ST 3R 784

AL &g

a?&)ﬁ&ﬂwﬁﬁwsﬁ?mm(o- 2 vfo=ra ufa a9
6

i § HUNUT (GH doF) B ABb HH | 2 Ufawd ufd I
HRAT (0-6 TH)

Ble I (6-59 ATE) H T ot fRufa &1 | 3 ufdra ufg oo
HH BT

15-49 a9 & S v § Tfgensff &R | 3 ufawd wfa oy
franfeal # wiiftrn ot uedr & H
AT

I3t & 9 & THI HH do 1 (U | 2 Uf=rd ufd I
DI HY HRAT

Al TYTTHAT Ty e fAfor
https://pib.gov.in/Pressreleaseshare.aspx?PRID=1812421
TIYOT ST = 30 TR A &5 A3 &) T 1Y AT
= H Y 3R $UNT § e & R e oMY Srors-
Uhiphd a1 [AHMN Il (JMEHISIN), Hare], & ey
Friey, fexnial & faw e, iR S TS| AT
T U 1Y 3R (SHeleh) & HA1edH ¥ WHT UhH & anTd
DI WGA & @A T WY GFaRd PR 3R Fb-HH-geid D
Y TFGT & YA & HIH & HIeqH ¥ MG G&dl IR O
fea a1 39 Ao & Yo | fafaedr iR HieH & ged dive
Il ! O § gfes 3T | Sl & e 3R GRIgTel | UR &
o T &t e IR faRiy e e 1 aier1 & TRt
3R Geaich & oy U ol Sidhefur o= &1 i uxard faar
T | A 7 SE=T a1 3R R R vomedt Rifid &=
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¢ forgd 3w R A &) v fRUfY &1 praar & ToR [t o
ﬂao—cﬁ%ﬁmaao‘rqhmmiﬁwﬁ/q@ﬁmﬁmwﬁm
B, TR B 39F UHIG BT THaT B 3R TS
St faft faum 3iR ToiRial aur ggase aomsll & ST
H grag B @1 e 9 718 2
I 2 : YUTHAT Ty & gHTd wrafaad & fore a1
T hGH
died RPRY | Ud® I9/&8Y 9 &3 H e SR
TP Tl ol faPTRaUs TR R A fYHRY a1 ot
S ot & damad ©, agl foren damdl &
T HRIGR! HUBR! B Aled ER &
U § geAIHd far S|
fore Atea Tordt | forer Aisd Toidl Ude Whd ol Arare &
Ry 3frded 3R faftr fo<ha Wiefaal &
IR H SFBRY e Bt 21
gRag Teidt YR QT 179 & ASdID! e ¥ Whd
I T B garn & fau S Aed
Tt gRT UgaH &t TS|
T gU WIS | 3MHaR R RIHY Afgarst / Wd g
MYt 7 o o | THg! a1 fordlt Wiwse e [sy & =4
UHars ¥ gad foar o g1 wed & ° e

HeIPpd TSR Wpal b TP JUg HI UdT
T T 4o Ha el 3
YRAE @ | YRdA @R Y wod @R @
e Iuawd  gRyd wRar § iR Fafa
3MYfef T AT B

Wia:  UYEEAl ovor migd e df -
https://pmposhan.education.gov.in/

TIY1 ST & Athel HaTer Bl Had Ao qUl ¥R ¥Bd 8
SEl HISH §9d1 § 3R YT fAR0 g1 § 3R Wpd &
TR He@yul YT AuTd 81 98 oo WR )R 34t Raie
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TG g-"THIfdd ST B AT, Y= BT Tde, WH T 3R
Tora, IS B $fe & W1y g1 Sri-aa & FTRET 3R
Tegidhd H%d g |

YT TIS0T TS 2018 | 2020 T 30 $& A&l B
Tl = H Gl g1 AP GRAR TG F&UT-5 2019-21
&1 FOIE & SITHR, 2015-16 B AT H 5 T4 I HH Y & Tl
& UINUr Yohdh! H GUR Ml RO & ER,

. TR R R S0 38.4 UfA=d F geHhR 35.5

HRIE]
o &l 21.0 TR ¥ gTHR 19.3 UfRId 81 TS|

o HH Tul BT YR 35.8 UTa=Id T gedh 32.1 Ufdwrd
Bl TR I(HRA IRBR, THHAT G0 i1 2018)

&0 VNG T UE T wEas
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# T a9 650 WEH TS99
,-.,,3‘ = 7= § T

s T3 (2005—06) ~ TAUT T4 (2016—16] w TAIH=a—s (2018—21)

FAId: URAR HeuTu Ud WA HATE: P URAR WA 94
3,4,5

ii. TUTHAT GIYOT TISET 2021: FaH SEATET 3R
YT 2.0

HIfdS TR A FHY, Wy, g iR 3nfdfe e o
Y B3 &3 RIS =0 J qHIfad fowarn| @rer myfef siRaar
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T B TS, SRISHTRY ¢ 75 3R WY &7 Hifds AgTHRI &
S SNYT 8 T 37 HRD| BT AHSTaRAT T G0 TR
R THRIAD YU UST| AHSI3 a1 & SR Wpdl & 6
8 & UNUTHGEY ATg HISH aioHT o JiY-91Y 9 &
fore St Tare ot 9 B TR | RIS Tl diol, HisH
fore faavur, frs-3-1fia & yge g onfe o faftr
PHRIGHH! & A1y AN T FHIT B & ol TWHR gR1 fpu M
T & STaslg UIYul SR o ded] &1 Iudied bl Hedhl
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3R IRBRY TeTraT U Wl § Sl & forg Ues 1 ueet gt
YIS UG &R &1 Uiddeedl odrs (YRA IRSR, FeE=T
TIYUT IISHT 2021, Foic Ty, fIM Wem i-ars! 3R T
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§eral &1, I Pt URURS YUl BT AH IS 3R ToRT &
JUTNT Y e IO ST © | T3 UI90T & TIY0T 3{cRTd &) Ure s
¥ o Taq TR 3R HedTur Aoy fIeRid Hrd qeer &1
FHIYH BT 8|
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150 UTH W BT SATYf I AIC 3T & forg

1 ¥qY gfd fedm, g & o 2 w0 ufa
fpaiumg ik T19d & e 3 =03 ufd fram
@HET USM | 1 310, 2020 I Ufd 5= ufafes @1 uem ot
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THS-HER | 11U &1 Ao &3] 3R A1od b1 &=l bl Sl B
WS HSR ;EFIT{HOO@TIB!T%ﬂiHmﬂ'@Hdgcﬂ%%QZO
P AR ez srfaRad 100 & fow sifafkad 4 af
Hiex | JISR-U5-HSRg, fomeT |t 10 au
g4 fosan 71 T, & faW 10,000/-F Wi gfe
s & | Wod O AHihd OF I G 4 Il gl 5
IUHIT

wd: UYHE ONur Rifdd FEor g g

https://pmposhan.education.gov.in/

P WHR 1 qYaR Foicld IR AR 96 38T &

YR TRBR BT 3fTde o au 2023-24, H1ed & o ol
3THM (@F) 11600.00 TS T B

AIfPT 1. GUTTH T G & d6d qHaR uReqd
@IS F H)

fodta 9 | gere sgque | &ifea SRt @ g
U fafer
YUY YTYOT Iiei-T
2018-19 % 10500.00 29947.74 | %9518.08
2019-20 Z 11000.00 2991221 | 2962935
2020-21 % 11000.00 212900.00 | ¥ 12882.11
TqIyT 2.0
2021-22 211500.00 210233.75 | ¥ 10233.75
2022-23 210233.75 $12800.00 | ¥12681.03
2023-24 g 11600.00 | 10000.00 | ¥ 8457.74
2024-25 312,467.39 2 10000.00 | %9,902.99
2025-26 212,500.00 | —---- 33758.18

d: golc J&U- Y= Dvor Rifed FAHir URT TRAR

https://pmposhan.education.gov.in/Union%20Budgetary.ht

ml
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eI o foIE 866 RIS & SIRY fab 17U
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i. AT & FHA-agT A JHJTY
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R0 &1 TG T a2l Tl 2|

o T & foIU IOt Sfige sifogawyr # Thifasit
fufa & Iy areda st g o

o T ol fAUTT ¥ v TWHR gRT Wihd (AT b
IR %A | fadid avd g

o dgel/fopEErs ¥ UMW TdEd d WA dd
frefaaat & fds g 81 wRa # @ A gw
QT @t 3myfd Sfafia 3

o TP AR AR & PRUIY, RIS RIM R @M
T ST § 3R I UTHT & HIRUT HISTH 1 ora
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o Tpal H XTRA Pt FYfad T 8F1 dioFT & a%d
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ii. AT & HrAaad & AT

U g8 T &I dioFT & Hrafaa | gedl bad ayt
IHT § I &R TR W FARFL 3R Gegie 0 81 399
e TR fRawIial &1 ufg 3R THag Ag@quf
21 WEIE & 9 & T Sordiy 3fded I9g IR SR 819 W 8
AP 3¢ DI THd W THT g1 HRT @ 7 9 3=
T[UTa a7l TS & R UaTg & fore U gt fad Rid ot
S RN WY 3R U gU HISTH & it o e WR R 91,
WR 3R TS ITH B MY Bt S AN | I Uamd,
W4 TRl GHE! 3R Wiasd Yia-! o1 afehd UrfieR) e
& fe- ufafe & weem & gAd HR Iodt §1 HioH &
WA 3R e 3 Hafid geaadl & 9y S ey oY
& FAARE Tag SR ABIHRU U HRAT (el
gIYar, 2023, 8. 3fhi& ©iH,2023) |

e

TR HIoH i1 W d JUrRd IgH, TSR B &1
R FH B 3R IS FHAF H GUR B H 6 @),
galifs 39 B3 AT BT WHAT HIAT UST| SHUTE f1de,
Sl § uard gHarg! g, faaRd HieH &t ¥R1E Jurad
BT HMH 3R i AR U SR § R 39 A
@I Ul O &M 9% UgdH ¥ BTl 98 2018 H UINOT
IR, SR 2021 H TINUT 2.0 7 39 A& P! R T gfeuTiiya
fora ok sifFrems e & fore ve oo AR et
ot Yueifa fawfid @ 39 iy U3 & puiver & fRufq &
AT Fd U URA WNBR DI JUFHAT YIN0T A1 BT
fa=eiwor fora e § SiR IS Hraf-aa- o 1T JaTe™ Joe
g1 OoFT & I%d 991 & fou faxig side, arma-amy
fo=eteT, foi-ardee yrfieR, Wpdl | gt gl § guR
R T IR, Y Heeayul § | GeTwaA aivor 2,0 =il &
TIY0T WR B dgM H Ag@qul YT Ay &1 8, vy =0 3
gt TR # SR Y Y@ & aq (e a8 DI i &
fore ufdee 21
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o TFd IRR B UFAREN UUITel! 7 &1 iR HHoIR 8
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o TG T WY Y 3R K Hggd Rl g,
IRING T AFRIS ol Bt HH BT 3EITT g JHY

BT g

o T 3R A 99 IR, $W, FS, S g1 o1 5|

o UM fopur § Geftd TN SO 8 Wl & 9 Y@
FHH A Bl

o Tl UGB HRA H GHG Y b JHY AT B

o FD AN P gy TIfa H YuTa uSdr §, oo ag it
B SIIdt 8, I9daTY HH g1 Jobdl § 3R IRR & dIHN
# oft B 3 gt 21

o OIZ Bl HHI IV IadrcUdl B Fbhdl g, o b,
eI S Terur feaTs ¢ ghd /1

o TRR®R 3! U IaT &) Tt 8, oo IR A
ol 31T St B

o TRETH S B H HH 3Tl B, TR e Hfgd
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. TG P FHE T FeaE @R Id 8, TR,
fRrsfasias, aame 3R ITe | w4l 81 Ul ¢
o TR PUIVY THGRT & ERME BT § O HHOR,
3Ry R 71 o7 1 THUTd §) Feha B

PUIYUT Jod T 1 fG= & NP 7

3R YR & AN 8 TR TARRT 81 $UNUI
foxn & Tad 9t a1 §1 59 HRU HUNT Had JAN B
RITTAT 3] Fafifad S IRHR & GRT fH SR &:

wguthwﬁlm ST GIoT AR, for Tivor St

o} ST STl &1 I8 YR IRBR HI T HeIobien

Ao § ST Iexg =, fenial, mifad) afgaret sk
T B areh IS & SO Bl BH S 81 2 08
T 2018 BT T o AT T 3R SUHT deT “HUN Had
YRA" 1 5| T8 i SRt SR gAfld I8t givor urifa
R B BT ¢1 39 A & dgd SHUH, Idredd], HUIgor
3R S & JHY FHH qoi 3ffe Trwrs H gr¥ A W faviy
Wmm%l@qvﬂ‘lbd?dl dGHIaW&ﬁTWW
g o ot 39 iree &1 v iR 81 59 I R g arer @
&1 50 U= fay § a1 39 agueld fasmr da gRT fear
BT 8 T A 50 Ua=Id He=ia qorerd Jae= & A1 9
fomaT S BT R(7)|

YYHA A de1 - T1gd 9ganT ISl ol
TUTTH AT I AT & 919 § ST Sl 81 39 Ao &
3T RBHR GRT THI 3R T SR arelt Ararsif o
Ugd Sifdd 9= & 579 WR 5000 ¥UT &1 31w Tgr™dT uaH
! ST § 3R gXR Shifdd s (@S ! 8 WR) & SF+H TR 6000
U BT AHE TieTe AR € S1elt 8(8) | Arurf & oy e
1998 ¥ 55 Y o d1d g1 AMeY | <=1 & JT a1 & 54 Ao
1 A 34T 1 367 81 39 o1 1 Ul 4 gl Tt efik
WY R aTell HIATE § ot g a1 5T WBR] D1 Hafdd
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T3t F T § 3R 37 Uge 9= & o fawita Teraan amgdt
€| TeTadT AT BT I BT H3 dTell Afganat &t Holgd! &
THIM B URUTS B P fo1T Jamaol 7 3R 3% I
R YT UV BT AT 1, WY & el Med &
H1egd F 37efiF 99T o THIT BT HH HRATI 01 SHa< 2017 I
1] Ig AT Aigel TaH a1d fadb HATerd GRT SaTierd fopd
ST B 1 39 TS 1 aTH M Udes T 3iaRuT & HIeaH I
e b I1 ST ER GRT ATHIT & |1d W 03 foreal # gearaia
P St 3(9) |

YYEEAT MO gieEn- a8 ufie Ren @
BRI & A& P UT B b oY f3y o1 gag TeT &1
faeme™ Wi PRI H T(10) 3T TIoHT B 3T 1995 H
"TETE o AroT & %9 H g8 At 9 2021 T 9T A
& B “YYFHA Gy Qi Fafor deEr &R faan mn g
39 HTIHH & ded faerera H AHifesd 01 T 08 d6 P Hamait
T I B aTc S| DI YT AT TH HISH UG fohat Sirar
g FO 3! Y@ 3R $UNUl § 3961 9919 8T &1 399
faemera & AmieH SR Iurufa & gfG g SiR Th A1y Yo
WH T I Ogre H gedrg(11)|

YT @Rl YRE SHTUFH:- 05 a1 2013 F YHTdl I8
YR TRBR BT T UIRd B ¢ | STBT S8 oW
B 3 IS aneTct & Yot W T SUas BT T8
SifAfgm Ayt o) T R W I19d, Vg THS 3R [eT 3ES
ST PRI ¢ | AP Wl [Raf HAFTH & g 75 ufa=ia
T ST SR 50 U= RMedt ST siufd $a e
THIT &) fATS ST Y g 3ififs aférd wear 81 grdeifae
fareRor gumreht & GRT g g aférd @il @l o Bt 8(12)1

PUNYUT Gad TS Dt fe=m § gma
e O NSl Bl §61dT G- g U fRI&T &1 Whdl &
Ur3ushy H Qi fobar S|
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frepd

Mefet $1 SR Alesd T 3R e
TAIfdfeed ¥ TIvor SrdepH &) fFRE 9 Rufa &1
qedich fordr S|

grdeife g Aol &3 #t yriieRt: soqu ke
3R ANIRG A BT JganT g Al 87 o HrfterR)
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WA FaT3fl BT GEelHro: Y& id § afia
Y1 Sirg 3R R 3ifard far s

W WR W @I YR&T: UV §1s1, JrHais
IATE 3R Sfae Vet B F@Tar 1 difes @re gt
P HH A B

UAS Tiid H GRS s &1 RITIHT fohdT S|
IS 3TN & IATE 3R TGN HRA TR SR fear S|
Tt TfddHRur ol Ferar 1 9 AR SR
AT HA Pt fg=n & yary fobar sy

WX SfigRie 3o R SR faar S|

HRE B8 I §H ardd JHIH & Ui ANl Bl oo
foar S|

YR & IpRd IF 5 B = & U T a5t gl
21 ST iy e, g Arg de, s W WRen
AT 3R werEER divor sifad fafor ger okl WeR
Ugd 39 fovn # mayguf 8, g T WR W e
TeHIRTar, gRaR MR SF SIFR&dl & ST I8 &g S1eRT
eI fasfid yRa &1 Fofor ot Sud g o9 W @
TR gl ¥U ¥ WS G FUNU o g1l O gR Afd B
G MR fram, et “puivor gad URa” &1 Fafor Guya
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faar 3R F6 1 aHeE: Aiasy & Ady
Heat # grer aATfAwry 3 fAaar omd & Rt
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TeTP AP -AoTHifd A 3R fesepen
3THT I SR Hlaol Ffeerdr Sval (3.H)
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TRATaAT: Afae iR ATt fawel &t @

MY 9T IR-IR U HIST BT AT Bl § 98] 98
Hifgw wrifa siiale wifd YRR w3 & fawa & o 71
HRA A SfIdt Tet T & Th SR T, STd eI [z 3R
A TANBRUT TH-gIR § I gU I 39 AR H &f T™R
faaRe®! &1 32T g - fafar HId 3R areT emffie - At
g it & Srarht g9 & dTavg WA efdiu & At
I famR 3 o ot Wiraff ¥ W Y 3R 3w +ff sapigd!
ﬂﬂ%%gﬂﬁﬂh%ﬁﬁrmaﬁ@%lﬁﬁ%ﬂw
59 # TG U A B IR el B 34fg, I
Wmﬁ%aﬂﬁsﬁ?wﬁweﬂmﬁmﬁ
QRO &R &1 Uary ot fosar 1|

I ERI @ NI dT 3% 9 uen Ry # Aka §
& grmfoie ufkad= snenfare mexrs @ Refya g =nfeul
aﬁﬁw?fﬁaﬁwﬁﬁwgﬁwﬂéﬁwﬁ
a1, Sfcw gl & TR Pl 9 98 TH groft & =0 |
37| STET faaT UTd = 3TeaTfde Tl Y Y fiaier
Gﬁiwdwqﬂ;rmqolqﬁtc\uldled%m a‘sﬁaﬁn‘aﬂfmﬁ
A TrTSTaTe, Auffer TSI samT R Rfde gur &

113|Page




fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

e Y I HIGHT B e 1511 g 3 I MR 3 &
Fad VAT T8l dfcep sfagr™ & 791 TU 39 & J&H Sitdd
ot AT ufawyl, wafarufig Tee 3R Afde ¥ I I
THBTEH 3y H, I =0 Tl DI Ucheq B g A oISl &b
TRE U B &1 S8 TS T I A § HSUI, FHHT
3R WoAdl W TR HA® D1 Jugar &7 AFt
U BlaT § 2|
Siiaq1-gwia: Jar | fAfgd sfta=

T YHAYDTR, TThT S 1899 THET TR HgafT T,
Tieflard SFRU @ Aade gy & o9 - el SH@
JRAddd AT, YR dd YHTAUBRY, Jebg AR qddd &
A9 BT Udid U1l daaYy 3R e & S 8P I,
JHTIH! YUS SRTHGID URAR Sita- off Jhad | SHb FollY,
B?\Tef 3Tt W:E-T YR $Wdadl IUH 3R dlq
HATATSIce g & "add JTeGR By JHAUTT HR of |
gTeT & <feur 3R U el Ao ATARD 3R

f AT T[0T Y& a1l JYHISIR Joi-ierd

HURgs &t dHie 3MTeliaqT 3R 1= U &1 Udhdl IR
TR SR AT S 1d Y|

faTIaT HIa, FSTepT &= 1895 H HERTY & TINITS Tiid & g3l
T, fde Wfed & Wid IHT & Uciiep U1 U= YRINS I8t I ol
STATTHD AT & Ui ISP Ted] T AT | YITagid of 3R
MHiYd iR Hgrem et ¥ UG Blpr, /i 3MUAT Sta=
TS BTl & forg gafta e fear| 1§H 3R UTHEH
S{IGITI & Fh qdcd I gD hifd &b Uciich b =4 H
RUd &R fear I Ioifae Aarst & fquiia, foqrer 9
31T, IETERUN 3R e & & Try w1 fhan| 3% Afdad
o Ta-T forfaa SR Y&A AT TSTa BT JHTAD o 3|

T A1 safad miehardt ufRaw 3 smu Q, fr +f 397
AT SFeTTT- 3T & | YHISRY SHicre & Teb He@yul 1 &+
R, el guRaTe gae! & dhatd s 3R Afde Sarece!
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&1 3T fhan| faiar M9 uiads ot 2ifa & udie 3, 39T
O 4T fob afad &1 fiaikes FUidRur g1 T ArArfore ifd
@1 Foll 31 3H UPR ITH! a1l T g1 A Aal B al
YRTSAT Pt TRE Th-gI B b g

R TUR: T, AT 3R wrdig wifem

uﬂﬁﬁwﬁ aﬁT UTd, Tl & TG, Q-&I'-I e a7

Siigq 4Tl I9hT TaHHNT Id (@) 3R

&M(&mﬁ%wmm%ﬁﬁéwwmmﬁ
I TRATSHT b WY SHTT-3HET A |

iRt W ®I Afd® g1 & 9y foaR, aoh ok &4
& TG & 0 # gHd A1 3814 Iara- af [ 3 dhad
Yeal B fIpd Te1 PRAT—Tg VYUl AT TR Bl YUY FR
AT R 1 1L ) Yl TR IDT 3TTE Aol SR e, G A
TTaTe ughudt & favs Te Afdw giRaR uré|

fa=iaT yTa, T o SR sifgen & v wu ¥ fAfga 9,
3IgiA 3 o Bl e sars fogm H fawaiia fean
3 o, T Had Al Yl g1, dfch Y T ThT o
3ufa o1 e Faa 1 ¥ Wew el ot 7y It vfort
P 3R Udlied B1F aTd YHRIASD UH T 5|

JIHT AT U7 fh AFE Hed &1 HH H aret e
TSI TR WTHIfdh T4 I fege gidl & 1 3% g=iH
29 fayra ®R wend 2 for Afdewdr ¥ faga wifd te ueR @
ST & ol 2

IrTRoTe URad- & A1 & =0 7 4 iR Smeare

YATBRY = ¢ Y Teb =it Afde wfdd & =0 & 2,
9 fo5 HHBISI YT & =Y H| IBiH IRl & TAD Gl
3R RfRH uy@ Bt a1 BT IT T TY FAIS B DedHl
P SIET AT APD AT Adel~ep i 3R & &7 Arfe=H
P | I ARG 7 Yiftfep gaUfHdr 3R Afds RIS s &
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Safdrdl & IUPR fhar ok URATE ¥ 3 Ry &
THITd G B G: Wio &1 3TUE b

fadier w9 3t smemfdear wid &t AfeT I &
wifdeRt W1 3 Tt 4mf @ T gt urdar &t fafte
Siferal A 91 396 TR "gdyH guaau fRigia 3 gafavor
¥ IOg Sl gg-31fdd R W faan far &) ¢fe
JqT B HINT H SRHAT HRP, I8 J§IIE Dl JTHID Sl
T §qd faar 6|

Gl B o PR WR, I8 & H 311l § b iRy 3
dh & aRR U WA 48 d YUR A &1 G o, Sfaifes
faeT 1 e TdHe U9 & ATeH Q49 A W ST T
faTiaT faRaivoners SiR guRarc! ¥, Safd fa-iar taied SR
TEQard! ¥ fi o, Q1 A Wi & Yer i faaR $I arem
Wrfd & diddite AR 4 gfawiftg fear—ues U
S[GYRUN St AR Jgaaret Hias & fore srdd URifies B

TS, U 3R A9 FHHT R faOR

YHIIBRT BT ITHTIG S WA g I I g
Je1d ¥ fawmRad g o ISt gfad o fadT Ismifde giad
P! FRd® AFa A1 SIfd Bt ITBT ST e off: 3 39
3T 3R fAfgd w@nf T Sush te Adwe SR aFa
Y| I HRA A HRIR W 3YTRd T T IH & fAafor
BT 3TIE fobaT, S8t B &1 Hed o7 F 4§ g, Sfeeh YT A 81 6|

faIaT HTa BT TR HawT o1 IR Fafey - gt &
I - Bt UG F ORI 411 I JAS & Jod AiSd &
PR fHaT 3R Th TgpRI PPN T UXaTd T ForgH
TS i WST T IR & U Afdes ITReIRid WeR B |
3% YaM iAo I & god U & q1ed ¥ offe
3R DI UTed &1 5y fhar 7|

39 gl & SRR & Hiaw & forw ues wevn Yew fAfgd
8 IS TeaTd &1 BT el S S b, 39 fawmiRid
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fpar ST A1fa T | I61A o THHA1 &t Heu1 &1 o, 98 FifAd
AT a1, Sfch M-HIETDHR b FHH IR | TS o
AN 3R 3R UgdH & v § S @1 8, 33!
g@@éﬁﬁmﬁﬁw%%mwmm
|

e fRid: cwiRm 3 Wiese Wdt 0w

! foaRe! & 79§ e Afawar &1 defla - ol
YIIBHRT = Teh & TR & Rigid & WHR fova, e
¢t ol gRT Afde TARY & FU H 39 gIUANT & Ufd
3TTE | § TR TRast ofR fadbdiaxu & orem 4
W & AbaAIbR0 | fayr Hd A1 39 o 39 &d
IR SR g mar for IadTe ety sawadmdrel &1 gfd &,
fo @Y Bt golT| I dob e for wate i qefdn e-
SR 3R TreTh ¥ I gt 5|

fa=ar HTd &1 Sfdfes a=F ®H & ATegH A SHRT| Yad
T3 3T <O B STATHS HH H Faa- BT 36T YA UT|
SffeRt & Wt ¥ Ut g R F o I B, IBA
SRR B Yol & =4 H J&d fea1| qg-wad R
YR TR 3% MU A Jad (b R yFd famsf &
qafqq™ @l 3= Wfese MRS &I U & w9 F 78T,
Sfewr aTad ¥ gfad & ¥u § Agd faan 8

ID! T 8, YATAYDBRY dddds b dep] el TRl
%, 3R IS WehdP HUTTTY T &b I | AT A3NATD
AT & AIDHN 3R ITHN & Uad T I TRIS aHT|
IH] U FaD AT H TRRewiad dgad SR AFd™
YT DI WIS BT 3R Tob I FRAl g
Afee wfemal & = A Rien ok TS o1t

it & forg, fRrem Afde AT o1 g 2t I
AT AT foh S1yfAes Rigm o1 et &1 Ui sid gu §fs &1
qod HAT el I8 TS ST & IOl IR
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qhadl Uel B P U fufafie iR IR-Nufafis
Sl yonferal Bt ST Bl 3% Rfde g 7 fFHeR
feqal & A & a8l & =0 § ARG 4H, arg iR
STH-TRIEf0T TR R faar|

faer 41d ot 33t R & foaR Wad 9, AfeT I/ I
Siidd 3aTevul & AIH 9 ad fhar| I 3eH fRiem |
AfGH T B HY 31, W1 3R I Sitad & a1y
SITST T UT| d WIERdT BT SR SR & §Ig 07 A d
alsﬂ%ﬁwﬁ,xﬁaﬁwmﬁwﬁ@maﬁmm
HIAT AT

fefice g §, Sa SMeR! sgdl o @ & A 77 &H
RGISIEGE mﬁwmﬁﬂéwﬁws‘rwélasﬁ
I1e; feard & f T=i fen ad IoiR & fort GaR T8t SRt
g AHadr § Afde Hrfie’t & fag +ft daR a8
Jfgar ik ATUg Siad frgia

Gl gl faaR®! & forg Sifgan w13 IuHifae Hifd et dfi—
uawﬁﬁawﬁaﬁqwunﬁﬁﬁ%waﬁwaﬁwaﬁw-
Y BT gROmH A ?)I | HATI T I BECAUKISRIGED
fRy ¥ oM dgpr e Iadl db ol gem Ul I8
"ART TAWE" Bt IHTed B1, ot of § ome ik &
3T BT UFeRIY B BT 918y |

! faeRe it & 39 QY ¥ gwd 3 f 9 eiR
qre AU g1 b +f yrifet &t afthadn sifties TR
IR ghygef R wEfE fofer &1 B Raasha &R
JHTYDR UT| T S firetep: ieharet favrad & ) g -1
g-a&@?m-éﬁwﬁﬁ%m$mw

|
Ja-TTH® Jeaie: SfuaRur 3R faaes

s I H Uehdl & dIavg, Eﬁrwln‘q’sﬁ?mﬁ
i 3| ywifIeR) Miehard) foaruRT & Wi Sifge wifder
o1 ufafftica &xa 3: faier smenfdre wfeard) A el In

118|Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

B! BifdpR] ST YATYGRT 7 Afde ddb & HIeaH T JHT
o1 fazamr far faier 3 Afde Iareon & w39
YRT| YATIGRT BT SMTAT SR TR BT SRR Bl
 Sefep faen ot IufRUfY 3= i et i

52 1, ST 1 I2xT U &1 Afde i &1 g R
7| IpT SRR i Wi R feepT &

o TIE I Sfafied TS | fayw

. gsﬁ%mﬁﬁiﬁmgmwﬂiﬁwﬁw@r%ﬁw

|

o T oy fs sifgan Sfiaw &1 g g

3T faaaq qead: et & fAfed & emifters 3 Afaw
gre-faarg 3R ARG 8T & HIegH ¥ URad &! T Bt
f=IaT 3 91 3T SR snefdrd SMeyul & A1 9| I8
TR TiEdTd TNIRT B TG Pl § 3R IS & JURSD!
& fore ues Aqfera Simex vRgd @t g /|
ﬁ%ﬁmﬁﬁ:mﬁmaﬁﬁ%

&

SFHIal et T gfaursii &1 ueAn e @ @ @
I 7 < goitarg iR 7 g JHISIaTG Sfdhd HR Tahdl 8—
gifRufae erul, Afde S, fefsed srarma oiR snffe
AJTAHAT T g & ¢uifier iR Wid & efmart
YiawRpEe ArfeRH & 4 & dedl 81

e SR SA-FAT W IFdT IR SMyYFd fRRar
SfIGIAHl & SIY g1 Xafasd TganT # 39T Ay qgurt
ara 3R THET- ST IR W1 TR el § | IS
B A UReS & favg yHifIERY Bt Iara-) THHTe YPER
IR dApgHETare B AT R W cuidl g1 faer @
AT Thedl BT SMFH AFATE 3R UTfHE SrRfTar Bt
T &1 Ufdp R |
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et & fageyof SmaR-faer iR fafiar @t
3Tt faTedr ¥ Ofkd fR1en, Afde FaeR & 9em idt &
fafor &R gl 31 uifufae =P 1, 7! =P shaa & ufa
HGT, ATH IUHNT 3R fabefiepd Sha-Acht &1 g=ich 3—T@
Ryia St afiye fRRar &l & srfeug |
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35+ R fovan s viifaes wifad =&Y, afess Afaw R
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Higs & fo, S9! Ui SUR g1 et | 9
gD TR JadT Bt Afddmd Tdd B4 &, femra § iy
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YrIRGRY &8 d A Sl IR UY 61 $T 9y 3d &
faiem g8 0\ § gor o1 AR S R ¥ 91y ez, 3
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o depiep fad® &1 ureH Bt 8, fed e &) dar
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TYRIT DT TS T Dls AHPGHH TN
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Introduction

India's chemical heritage dates back to the prehistoric
era, when everyday life, medicine, metallurgy, and artistic
crafts all relied heavily on chemical knowledge and
techniques. By the fifth century BCE, Indians had mastered
the production of metals such as gold, silver, iron, and
mercury, incorporating these metals into their religious and
cultural rituals. Ancient Indian chemists demonstrated
exceptional technical skill in steelmaking and advanced
technologies such as glass, cosmetics, perfumes, pigments,
and pyrotechnics, developing a scientific understanding of
alkalis, acids, salts, and other chemical substances. This
evidence shows that India not only advanced chemical
knowledge but also strengthened the scientific and
materials science foundations worldwide. This rich legacy
illustrates how ancient India's scientific perspective [1].
Savrikar et. al. define the relation between Rasashaastra and
Ayurveda “The word Rasashaastra literally means the
‘Science of Mercury'. It is a specialized branch of Ayurveda
dealing mainly with materials which are known as ‘Rasa
dravyaas [2].
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Ayurveda, meaning "the science of life," is a
comprehensive Indian healthcare system that promotes
social, mental, spiritual, and physical well-being. It
exemplifies the ancient medicinal expertise for which India
has long been renowned. Its origins can be traced back to
the Vedas, around 5000 years ago [3]. This science uses
medicines derived from naturally occurring plants, animals,
minerals, and metals to treat illnesses. Founded on texts
such as the Charaka Samhita and Sushruta Sambhita,
Ayurveda developed as a holistic system of health
promotion and disease prevention [4]. Yoga and meditation
are notable examples of contemporary alternative medicine
inspired by this tradition. Ayurveda define by Caraka in this
way: “The measuring (assessing) that healthy long life
(longevity) on the basis of that which is beneficial and
unbeneficial to healthy life, favorable (happy) and
unfavorable (sorrowful) to healthy life, the wholesome and
the unwholesome to healthy life, is called Ayurveda.[5]"
Ancient India made significant advances in medical science,
including the diagnosis and treatment of diseases. Thinkers
such as Susruta emphasised the importance of
understanding related disciplines for holistic therapy.
Ayurveda's global recognition has grown considerably,
particularly following the COVID-19 pandemic. This ancient
Indian medical system uses chemical compounds from
natural sources to heal ilinesses and is based on the principle
that the body, mind, and spirit should be in balance. The
medicinal properties of the herbs, minerals, and animal
products used in Ayurveda have been confirmed by
contemporary science, further enhancing its relevance and
scientific significance [6].
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Ayurveda, founded on texts such as the Charaka
Samhita and Sushruta Samhita, developed as a
comprehensive system for health promotion and disease
prevention. Yoga and meditation are prominent examples of
contemporary alternative medicine that draw inspiration
from this tradition. Ancient India made significant advances
in medical science, including the diagnosis and treatment of
diseases [7].

Chemistry has made a significant and lasting
contribution to the advancement of human civilisation.
Ancient chemical knowledge formed the basis for Ayurveda,
as well as modern pharmacy and medicine. The techniques
used by ancient societies to produce Ayurvedic medicines
from plants, metals, minerals, and other natural sources
gradually evolved into a systematic science. The concepts
and basic structure of the scientific procedures used today
in the production, testing, and quality control of Ayurvedic
medicines originate from ancient chemistry, even though
they have developed in modern laboratories. For this reason,
Ayurveda, modern pharmaceutical research, and medicine
are said to have their roots in ancient chemistry.

Evolution of ancient Indian Ayurvedic in chemistry

Ayurveda, considered an Upaveda of the Atharva Veda,
represents the science of life and beyond. Its fundamental
principles are based on the Samkhya and Vaisheshika
philosophies. The concept of "Prakriti-Purusha" is
mentioned in the Sushruta Samhita, where Sushruta
described eight Prakriti (natures) and sixteen Vikaras
(changes The Tridosha theory of Ayurveda is influenced by
the existential philosophy of Vaisheshika, which includes
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concepts such as the Panchamahabhuta and atomic theory
[8]. Originally, the term 'rasa’ referred to mercury (the metal),
and 'rasashastra’ denotes the science of making mercury
and minerals absorbable by the body for medicinal
purposes. The word 'rasa’ has several meanings—taste,
bodily fluid, the first element formed after digestion, a
substance capable of burning metals, and one of the nine
rasas of emotions. According to Charaka, the primary aim of
Ayurveda is to protect the health of healthy individuals and
to treat the diseases of the sick, ultimately to achieve
'Moksha' [9].

Rasashastra and Dravyaguna together constitute the
entire Ayurvedic medical system, although Rasashastra is
not an independent branch. Rasayana Chikitsa is notable
among the eight limbs of treatment because it provides
rapid cures for illnesses and has demonstrated effectiveness
comparable to modern allopathy. As stated by Charaka,
"Rasayana is that which increases strength and immunity in
a healthy person and restores it in a sick person."” Rasayana
Chikitsa, developed during the Samhita period, served as
the foundation for Rasashastra, which uses herbal and
metallic medicines to treat both mental and physical
illnesses [10].

In light of the remarkable advances in contemporary
science and technology, this essay highlights the significant
contributions made by ancient Indians in disciplines such as
mathematics, astronomy, medicine, and architecture, which
laid the foundation for the development of modern science.
Sushruta's detailed descriptions of medicinal compounds
demonstrate a sophisticated understanding of chemical
processes, while the Charaka Samhita made an important
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early contribution to pharmacology by elucidating the
therapeutic uses of minerals and chemicals.

Fundamental Principles of Ayurveda and Chemistry

The Panchamahabhuta hypothesis, which posits that
the five subtle elements—space, air, fire, water, and earth—
form the basis of all creation, is the central principle
underlying  Ayurveda's interpretation. The term
"Panchamahabhuta" itself denotes "existence" (bhuta),
"vastness" (maha), and "five" (pancha). This concept applies
to all substances at the microscopic level, similar to the
atomic theory of modern chemistry [11].

The nucleus, containing protons and neutrons, lies at
the centre of every atom. Electrons revolve around the
nucleus in defined orbits. The interaction between protons
and electrons represents the binding force of the water
element, while the charge and energy of protons and
electrons can be regarded as attributes of the fire element.
An atom's mass is determined by the solidity of the earth
element, the mobility of the air element by the motion of
electrons, and the space-pervasiveness of the atom by the
characteristics of the sky element. Therefore, atoms make up
all matter, and atoms are composed of the five elements
[12].

The "Lok-Purush Samvad" hypothesis of Ayurveda
states that the human body and the universe are
comparable; just as water covers 75% of the Earth's surface,
water also makes up 60-70% of the human body (ICF and
ECF). The most prevalent element in the cosmos is nitrogen,
which is also present in the human body in the form of
proteins, or amino acids. Iron and calcium are also found in
nearly equal amounts in both [13].
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Medicinal Plants in Conventional and Alternative
Medicines

Alternative medicine is still practiced by about 60% of
people worldwide, including in wealthy countries where
modern medicine is widely accepted and in extremely rural
areas. A variety of medical treatments, including Ayurveda,
Siddha, Unani, homeopathy, and folk medicine, are found
throughout the Indian subcontinent. Many practitioners still
prepare their own traditional formulas, and about 70% of
India's rural population continues to use these medical
therapies. Traditional medicine is experiencing a resurgence
in popularity due to the increasing quality, high cost, and
relative accessibility of modern medicine [14, 15]. Ayurveda
is one of the oldest medical systems in the world.
Medications were obtained from three primary sources:

1. Botanical: leaves, seeds, fruits, and herbs.

2.  Minerals: lime, salt, and alkali.

3. Metals: iron, mercury, silver, and gold.
The role of chemistry in Ayurvedic medicine

In Ayurvedic formulations, Dhataki flower (Woodfordia
fruticosa) is added as a catalyst to syrup-based fermented
preparations such as Asava and Arishta. The yeast colony in
the formulation accelerates fermentation by converting
sugars (jaggery, honey, sugar, and sugar candy) into alcohol.
The resulting alcohol acts as a preservative, enhancing the
medication's shelf life and efficacy. This conversion is based
on principles of organic chemistry [16].

The active elements of the medication are extracted by
boiling them in water in formulations like Kashaya
(decoction), which can be applied externally or internally.
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The two main techniques used in this drug extraction
process—auto-generated  alcohol and  water-based
extraction—are based on contemporary diffusion theory.
The drug's ability to reach its target organs is aided by the
extraction of active substances using a variety of solvents,
including alcohol, water, fat, etc. Similar to this, modern
chemistry's distillation and condensation procedures are
used to create medications such as parsley extract and cow
urine extract, which are concentrated aqueous extracts
containing volatile active compounds [17].

Ayurveda and Nano Technology

In the Ayurvedic field of Rasashastra, techniques for
curing illnesses by purifying, processing, and combining
different metals—including mercury—with therapeutic
plants are described. Herbs are used to purify metals and
transform them into bhasma, or microscopic organic
particles, which are then employed as potent medicines. The
concept of contemporary nanotherapy, which treats patients
by delivering microscopic metal particles that penetrate
cells, aligns with the principles of ancient Rasashastra. Today,
purification procedures are also used to transform new
metals, such as platinum, into bhasma, which is then used to
treat illnesses like leukemia and cancer. In pharmaceutical
production, acidic herbs from the Amla family are used to
neutralize calcium-containing alkaline materials (such as
coral and conch shells) and make them safe and effective in
bhasma form. These bhasma are particularly significant [18].

Role of Chemistry in Ayurveda Medicine in point view
of Future perspective

In Ayurveda, chemistry has led to new discoveries. It
helps in understanding the structure and action of the active
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ingredients in medications. The chemical components of
medications are analyzed and validated using modern
methods such as NMR, GC-MS, and HPLC. By avoiding
harmful compounds and contaminants, chemistry also
ensures the safety, quality, and purity of medications. The
integration of Ayurvedic and chemistry is now advancing
rapidly. Scientists are isolating active ingredients and
studying their potential uses. Studies have shown the
antibacterial and antiviral properties of eugenol in basil, the
anti-inflammatory and anti-cancer properties of curcumin in
turmeric, and the mental health benefits of withanolides in
ashwagandha. This demonstrates how chemistry and
Ayurveda are coming together to create new opportunities
in modern medicine [19].

Chemistry will become increasingly important for the
advancement of Ayurveda in the future. While personalized
medicine will guide the development of genome- and
biomarker-based treatments, identifying active compounds
will support the creation of new medications. Advanced
technologies will ensure the quality and global standards of
these medications. Data-driven research, digital Ayurveda,
and the synthesis and customization of molecules will open
new medical opportunities. Therefore, chemistry serves as a
crucial pillar in the development of Ayurveda, providing
scientific validation for Ayurvedic medications and
enhancing their efficacy, safety, and compliance with
international standards [20].

"Alchemy" in Ayurveda

As alchemy evolved, the process of turning base metals
into gold produced various byproducts. Using different
chemical methods, alchemists of that era attempted to
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transform mercury (Hg, atomic number 80) into gold (Au,
atomic number 79). This knowledge was kept secret because
gold has always been a valuable and scarce metal. Initially,
inorganic chemicals were found in nature, but their
availability decreased due to overuse of resources. The
artificial synthesis of substances such as tankan (borax),
kanakshi (alum potash), and tutha (copper sulfate) was a
significant contribution of Ayurvedic chemistry to address
this scarcity [21].

Conclusion

India's ancient medical system, Ayurveda, remains
highly relevant today due to its balanced and holistic
approach. It promotes holistic health by integrating body,
mind, and spirit, rather than focusing solely on treating
illnesses. Chemistry has played a crucial role in Ayurveda's
development through scientific knowledge of medicine
formulation, metal and mineral processing, and
understanding material properties, making Ayurvedic
treatments safer and more effective. Modern scientific
research and chemical analysis are validating the safety and
efficacy of Ayurvedic medicines, providing a strong
foundation for this traditional wisdom.

The future of healthcare could change significantly if
Ayurveda is integrated with modern medicine and its
principles are supported by evidence. Ayurveda not only
helps manage chronic illnesses and prevent disease but also
enhances mental and emotional balance. With the support
of chemistry, Ayurveda can be reinterpreted within a
contemporary scientific framework, establishing it as a
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genuine, comprehensive, and sustainable medical system on
a global scale.
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Abstract

The Sanskrit words "Ayur" (life) and "Veda" (knowledge)
make up the word "Ayurveda,” which means "knowledge of
life." It emphasises maintaining equilibrium among the
body, mind, and environment. The Tridosha hypothesis says
that Vata, Pitta, and Kapha are three things that are very
important for keeping well and not getting sick. Ayurveda
heals by using things from nature, such as herbs, minerals,
and animal products. Modern chemistry, on the other hand,
looks at how things are made up of atoms and molecules
and how they interact with each other. Recent research has
shown that combining Ayurvedic principles with modern
scientific methods can enhance contemporary treatment.
Ayurveda cures by employing natural, entire, and preventive
methods.

Key words: Ayurveda, Tridosha, Holistic Health, Modern
Chemistry, Natural Medicine, Traditional Knowledge.

1. INTRODUCTION

It is derived from the Sanskrit terms Ayur (life) and Veda
(knowledge). It's foundation is based on the idea of
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preserving balance between the environment, the body, and
the mind [1]. Modern chemistry is founded on investigating
the nature of matter by looking at its atomic and molecular
structure, in contrast to previous methods. Modern
chemistry analyses molecular interactions and biochemical
pathways to explain biological activities, but Ayurveda
emphasizes the harmony of the Tridosha —Vata, Pitta, and
Kapha. A key component of Ayurvedic medications is the
use of natural ingredients such herbs, minerals, and animal
products. The potential of Ayurvedic medicines to
supplement contemporary chemistry has drawn more

attention
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The main objective of Avurveda:
“Ayurveda deals with happy and unhappy life. It explains what is appropriate
(the promoters of the health) and what is inappropriate (the non promoters
of the health) in relation to the life, as well as it measures the life expectancy
and the nature (guality) of the L§ife™

Fig. 1. Basic goal of Ayurveda

Ayurveda is India's traditional medicine system. It is
unique because it focuses on prevention as well as curing
illnesses. It holds a wealth of information on ancient
practices, local traditions, and important therapeutic
medicines. The Ayurvedic method to treatment is founded
on two fundamental ideas: first, to eliminate the source of
the sickness, and second, to teach the patient exactly what
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caused their health problem [2]. The basic goal of Ayurveda
is explained in Fig. 1.

2. HISTORICAL BACKGROUND

AYURVEDA The word "Ayurveda" means "science of
life." It is one among the ways that people in India have
traditionally healed themselves. India improved its ideas and
methods between 2500 and 500 BC. Testing and learning
from the daily lives of Indian people led to the creation of
this natural resource system for health advancement. It is a
comprehensive health care system predicated on the
concept that the human body comprises seven tissues
('Rasa’, 'Rakta’, 'Mansa’, 'Meda', 'Asthi’, 'Majja’, 'Shukra’) and
excretory products such as faeces, urine, and sweat,
originating from the five elements of earth, air, fire, water,
and space, alongside three fundamental energies: "Vata,
Pitta, and Kapha" (Tridosha). When these basic rules of the
body are broken, illness happens. Food, which is broken
down into humours, tissues, and rubbish, is what makes this
bodily matrix and its parts come together and fall apart.
Eating, digesting, absorbing, assimilating, and metabolising
food all affect health and disease. Psychological factors and
bio-fire "agni" have a big impact on all of these processes.
Natural resources, comprising five elements and three
functional principles, are utilised for therapeutic purposes in
Ayurveda [3,4].

The Rig Veda talks about the core ideas of Ayurveda,
which is the study of three main principles of medicine or
Tri-Sutras: aetiology (the study of the causes of sickness),
symptom analysis and interpretation, and therapy. The
Sama Veda and Yajur Veda were written between 4000 and
3000 BC, and the Atharva Veda was written between 3000
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and 2000 BC. The Atharva Veda includes Ayurveda.
Ayurveda was practiced in India for a long time until it
became its own science circa 3000-2000 BC [5].

People like Boyle and Lavoisier helped make modern
chemistry, the meticulous discipline we know today, official
in the 17th and 18th centuries. In the 20th century, however,
scholars looked at old Ayurvedic chemical ideas again. More
and more academics are interested in using modern
analytical technologies to look into whether traditional
Indian chemistry was a predecessor to modern chemical
philosophy.

AYUSH: Under March 1995, the Indian government
created a separate Indian Systems of Medicine and
Homoeopathy Department (ISM&H) under the Ministry of
Family Welfare and Health. In November 2003, this
department changed it's name to "The Department of Yoga,
Naturopathy, Ayurveda, and Unani." The goal of Siddha and
Homoeopathy (AYUSH) is to promote research and
education in these traditional systems. The goal was to make
sure that these old approaches, along with allopathic
treatment, were more generally understood and
implemented in the healthcare system. In 2002, a national
policy was created to help traditional systems get better and
accomplish better. The plan's goal was to make sure that
these traditional treatments, as well as allopathic treatment,
were known and used more widely in the healthcare system.
The AYUSH movement wants to get the word out about
these good health practices and make them easy to adopt
by working together and coming up with new ideas.

Traditional treatments that have existed for thousands
of years, as previously stated, should coexist with modern
treatment methods. Health systems all across the world are
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having a hard time keeping up with the times. This includes
topics like changing age groups, pollution, pandemics, and
the rise of new disease risks. Between 2006 and 2011, the
country's different capacity-building efforts made it possible
for more and more conventional programs in traditional
medicine. They helped, for instance, encourage the safe,
logical, and quality-assured use of AYUSH medications and
helped build up institutions and records.

3. AYURVEDIC THERAPEUTICS

Ayurveda is founded on old ideas that have been shown
to work. Ayurveda cares a lot about how good things are
and how much they cost. Ayurvedic products often include
more than one thing in them. They could have metals,
minerals, and things that come from plants and animals, for
example. The Ayurvedic Pharmacopoeia and Ayurvedic
Formulary, together with old writings like the "Rig Veda" and
"Atharva Veda," reveal that plant-based products are the
most frequent (Ayurvedic Pharmacopoeia of India, 2001;
Ayurvedic Formulary of India, 2000). Many people think that
the Charak Sambhita, which was written down in 900 B.C,, is
the first book of Ayurveda. A lot of it has to do with
cleanliness. This book has 341 plants and plant-based
compounds that people can find benefits. The Sushruta
Sambhita, written around 600 B.C., was the second most
important text in Ayurveda. People call him "the father of
surgery." In 700 A.D., Vagbhatta was an important person in
Ayurveda. The best book about medicine is Ashtanga
Hridaya. The Madhava Nidana, which happened between
800 and 900 A.D., was the next big thing. This is the most
well-known Ayurvedic literature that teaches you how to tell
if someone is sick. Bhava Mishra from Magadha was the last
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famous person to write on traditional Indian medicine.
Bhava Prakasha, which he wrote about 1550, is still very
helpful for Ayurvedic practitioners today because it talks
about more than 470 herbs that could help with health
problems. They also published books called "Nighantu
Granthas" that were on different types of medicine. Most of
these were made between the 7th and 16th centuries.

In addition to Ayurveda, various other complementary
and alternative medical systems, such as Homoeopathy,
Siddha, and Unani, have evolved in India, utilizing plants and
plant-based formulations for healthcare and disease
treatment.

Homeopathy: The word "homoeopathy" comes from
Greek. Pathos means "pain" and homoios means "the same
or similar.” Similia similibus currentur is a Latin phrase that
means "like cures like." It is based on the premise that "like
cures like." Samuel Christian Friedrich Hahnemann, a
German doctor, made it. He wrote an important study called
"Essay on a New Technique to Assess the Potential for
Healing of Drugs While Observing Individuals Previously
Employed." [6,7].

Siddha: One of the earliest medical systems in the
world, the Siddha system developed during the Dravidian
pre-Vedic society [8].

Unani: The Unani medical system began in Greece and
was enhanced by Arabs into an advanced discipline of
medicine founded on Hippocrates, a Greek physician who
lived from 460 to 377 BCE. Galen and Hippocrates (Jalinoos)
were both from Bugrat. Galen (131-212 CE), Raazes (850-
925 CE), and Avicenna (980-1037 CE) were Greek and Arab
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philosophers who made a big difference in Greco-Arab
medicine. Unani medicine is founded on Hippocratic
philosophy's four humours (blood, yellow bile, dull bile, and
bodily fluid) and the four states of life (hot, soaked, chilly,
and dry). Unani medicine became a part of Indian culture
during the Mughal Empire, and many people in India still
utilise it now [9].

4. ANALYTICAL TECHNIQUES FOR INTEGRATION

Ayurveda is an ancient Indian school of medicine that is
noted for its broad view of health and wellness. People use
different terminology to describe about the herbs, minerals,
and other items that are used in Ayurvedic therapies so they
can learn more about what makes them special and how
they operate. These tools let you identify, evaluate, and rate
Ayurvedic medicines to make sure they are safe and do what
they say they will do.

Traditional Techniques

For millenia, people have utilized traditional Ayurvedic
methods to look at the quality, authenticity, and other traits
of medicinal plants, minerals, and other things. These
methods emphasize observation, sensory experience, and
testing grounded in Ayurveda. Here are some common
ways to describe people that are used in Ayurveda.

Organoleptic Analysis: This means looking at the taste
(rasa), smell (gandha), color (verna), texture (sparsha), and
appearance (rupa) of a substance. Ayurvedic practitioners
use their senses to find and evaluate the qualities of herbs
and other things.

Microscopic Examination: One important part of
characterization is looking at the physical qualities of
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therapeutic plants and chemicals. This means looking at the
material's shape, size, surface features, and overall look.

Sensory Evaluation: Ayurvedic doctors may do certain
tests to check how a medicine affects the senses. For
instance, the stickiness of herbal powders when touched
(ashtavargalakshana) and the way herbal paste sticks to
teeth (danta dharana) might show how good they are and
how well they work.

Herbal Authentication: Ayurvedic testing help make
sure that many medicinal herbs have the right properties.
These can be things like taste, smell, color, texture, or other
physical traits that tell real herbs apart from fake ones or
equivalents.

Ayurvedic Pharmacopoeia: The Ayurvedic
Pharmacopoeia of India (APl) and other Ayurvedic
publications have a lot of information about drugs and how
to utilize them. You can get something out of these books.
These historical tests looked at the taste, smell, and feel of
things, as well as their physical characteristics and certain
quality checks. Ayurvedic practitioners have passed down
the ideas and information that these methods are founded
on from one generation to the next. Even while new
scientific tools are becoming more popular, old ones are still
quite important in ayurvedic treatment. They let
practitioners check the medicinal parts for purity,
authenticity, and therapeutic usefulness [10,11].

Modern Techniques

These archaic ways of describing things come from
Ayurvedic ideas and knowledge that have been passed
down through the years. Even if contemporary scientific
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approaches are becoming more common, ancient tools are
still quite vital in Ayurvedic treatment. They allow doctors
assess the purity, validity, and therapeutic potential of
medicinal parts.

Chromatography: Ayurvedic researchers often use
HPLC and gas chromatography to separate, identify, and
measure the bioactive compounds in therapeutic plants and
products. These methods let you look at complex mixes and
learn helpful things about what makes up ayurvedic drugs
[12,13].

Spectroscopy: Ayurvedic characterization uses a
number of different spectroscopic methods. For instance,
infrared spectroscopy (FTIR) can show functional groups in
minerals and herbal extracts, whereas UV-visible
spectroscopy can show if particular compounds are there
and how much of them there are. To learn more about the
structure of complicated molecules, scientists employ NMR
spectroscopy.

Mass spectroscopy: Mass spectrometry methods, such
LCMS (Liquid chromatography mass spectrometry) and gas
chromatography-mass spectrometry, are used to find and
measure the active ingredients in ayurvedic medicines [14].

Microscopy and Imaging: We can see plants, minerals,
and other substances more clearly with advanced
microscopy procedures like SEM and TEM. These methods
assist to find certain morphological and structural
characteristics. These new ways of describing things help us
learn more about and make the medicinal herbs employed
in Ayurveda more consistent. These approaches provide
dependable and quantitative data regarding the chemical

145|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

composition, bioactive constituents, and quality attributes
of Ayurvedic medicines.

5. CONCLUSION

Ayurveda has changed throughout time since it was
originally practiced more than 5,000 years ago. Many
antique manuscripts have them. It has grown into a very
complicated and sophisticated medical system that includes
surgery, psychiatry, paediatrics, toxicology, geriatrics,
eugenics, and aphrodisiacs. This is like how current
allopathic medicine works. In Ayurveda, the idea of
constitution (prakriti) is crucial since treatment is based on
each person's constitution, which is figured out by looking
at their tridosha (vata, pitta, and kapha). Ayurveda
treatment is the only one that provides this, but the idea that
you need to be balanced physically, intellectually, and
spiritually to stay well is becoming more common in holistic
care. It shows that Ayurveda is a complete way to heal that
fits with modern science and needs additional research by
Western scientists.
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Abstract

Driven by rapid urbanization, industrial growth,
population increase, and unsustainable consumption, global
waste generation is rising sharply and may reach about 3.4
billion tonnes by 2050; within this challenge, biomass wastes
from agriculture, industry, plants, and animals represent a
renewable, underused resource for sustainable energy and
materials. Predominantly composed of lignocellulosic
polymers, cellulose, hemicellulose, and lignin, biomass can
be converted into high-value products via physical,
biochemical, and thermochemical routes: simple physical
treatments such as drying and pelletization improve
handling and energy density; biochemical routes like
fermentation and anaerobic digestion yield biofuels and
platform chemicals; and thermochemical processes
including pyrolysis, gasification, and combustion produce
biochar, bio-oil, and syngas. When deployed thoughtfully,
these conversion pathways cut greenhouse gas emissions,
recover resources from waste streams, and enable circular
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bioeconomy models that link environmental stewardship
with local economic opportunities. This review chapter
integrates current advances in biomass conversion
technologies and their environmental, economic, and
technical implications, arguing that sustainable valorization
of plant-derived waste is a practical, scalable strategy for
meeting climate targets and accelerating the transition to a
low-carbon future.

Keywords: Biomass waste, renewable energy, biochemical
conversion, thermochemical conversion, physical
conversion, circular bioeconomy, sustainable waste
management.

Introduction

Rapid urbanization, population growth,
industrialization, changing lifestyles, and unsustainable
consumption have driven a marked increase in municipal,
industrial, and agricultural waste, comprising both
biodegradable and persistent non-biodegradable fractions.
These mixed waste streams concentrate chemical
contaminants, heavy metals, microplastics, and pathogenic
organisms, creating complex environmental burdens that
degrade air, soil, and water quality and disrupt ecosystem
services. Human communities face direct health risks from
exposure to toxins and disease vectors, while livelihoods and
biodiversity suffer from habitat degradation and resource
depletion. Addressing this challenge requires integrated
waste management strategies that prioritize source
reduction, material recovery, safe treatment, and socially
equitable policies to protect public health and restore
ecological integrity [1]. World Bank assessments show that
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ongoing socioeconomic development, urbanization, and
changing consumption patterns are driving a rapid rise in
solid waste generation, with global quantities projected to
reach approximately 3.4 billion tonnes by 2050, creating
mounting challenges for waste management, public health,
and environmental sustainability [2]. Biomass comprises
organic materials that are or were part of living organisms,
including plant matter, agricultural residues, forestry
byproducts, animal wastes, and biological residues from
food and industrial processes; as renewable feedstocks,
these materials store chemical energy captured through
photosynthesis and can be sustainably harvested or
recovered for use in energy production, chemicals, materials,
and soil amendments, offering a natural, circular alternative
to fossil resources while supporting waste valorization and
climate mitigation [3]. Biomass derives from diverse origins
that can be grouped into six principal categories: dedicated
energy crops, agricultural residues and products, woody and
forestry materials, municipal solid waste, aquatic biomass
(algae and seaweed), and industrial by products or wastes;
these categories collectively encompass the feedstocks
commonly targeted for conversion to bioenergy, bio-based
chemicals, and biomaterials, and are illustrated
schematically in Fig. 1 [4].
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Fig. 1. Summary of various types of biomass sources [4].

International frameworks such as the United Nations
Framework Convention on Climate Change, the Kyoto
Protocol of 1997, and the Paris Agreement of 2015, together
with the annual Conference of the Parties process, have
highlighted the urgency of sustainability and the need for
coordinated action on environmental challenges; within this
policy context, biomass resources offer a low-carbon,
renewable energy option that can contribute to
decarbonization, strengthen energy security, and deliver
co-benefits  for rural economies and ecosystem
management when deployed using sustainable feedstock
sourcing and lifecycle aware conversion strategies [5].
Biomass can be transformed into electricity, heat, cooling,
and a wide range of bio-based products by applying
complementary physicochemical, biological, and
thermochemical technologies; physicochemical methods
such as mechanical preprocessing, drying, torrefaction, and
catalytic upgrading improve feedstock handling and quality,
biological routes including fermentation and anaerobic
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digestion convert organic matter into biofuels and platform
chemicals under mild conditions, and thermochemical
processes like pyrolysis, gasification, and combustion rapidly
break down biomass into biochar, bio-oil, syngas, and heat,
together these pathways enable flexible, scalable
valorization of renewable organic feedstocks across energy,
materials, and circular economy applications [5, 6]. Plant
biomass is dominated by lignocellulosic polymers, cellulose,
hemicellulose, and lignin, that form a robust, hierarchical
matrix which can be valorized into fuels, chemicals, and
materials through tailored conversion routes;
thermochemical methods such as pyrolysis, gasification, and
liquefaction break down these polymers into biochar,
syngas, and liquid bio-oils, while biochemical processes
including enzymatic and microbial fermentation and
anaerobic  digestion  depolymerize and  ferment
carbohydrate fractions to produce bioethanol, biogas, and
platform chemicals, making lignocellulosic feedstocks a
versatile foundation for sustainable bio-based value chains
[7]. Biomass waste poses economic, environmental, and
public-health challenges by burdening waste systems,
emitting greenhouse gases and air pollutants during
uncontrolled decay or open burning, contaminating soils
and water, and increasing disease vectors, yet it also
represents a recoverable resource: advances in collection,
segregation, and conversion technologies enable efficient,
cost effective transformation of organic residues into
energy, biofuels, biochar, fertilizers, and value added
bioproducts, reducing disposal costs, conserving finite
natural resources, closing nutrient loops, and delivering
co-benefits for rural livelihoods and local economies when
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integrated into circular, lifecycle aware waste management
strategies [8]. Converting waste biomass into value added
products delivers clear environmental and economic
benefits by diverting organic residues from landfills, cutting
methane and other greenhouse gas emissions, and reducing
reliance on fossil fuels. Environmentally, these valorization
pathways improve waste management, diminish air and
water pollution, and restore nutrient cycles through
products such as biochar, composts, and biofertilizers.
Economically, they lower disposal costs, create new revenue
streams from bioenergy and biochemicals, and strengthen
local resource security and rural livelihoods. Plant biomass is
transformed into useful compounds via complementary
breakdown processes, biochemical, physicochemical, and
thermochemical, that depolymerize complex organic matter
into simpler fuels, chemicals, and materials, as illustrated in
Fig. 2 [9].
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Fig. 2. Advanced conversion technologies for resource
recovery from waste biomass [9].
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Waste management is a critical element of process
design, planning, and long-term sustainability because
process by products frequently require specialized handling,
treatment, and disposal; integrating waste considerations
early reduces environmental risk, operating costs, and
regulatory burden. One of the 12 principles of Green
Chemistry explicitly promotes waste prevention over
remediation, encouraging designers to minimize waste
generation at the source. When waste streams are redirected
back into the process through reuse, recycling, or
valorization, the overall material efficiency and sustainability
of the system improve, lifecycle impacts fall, and resource
circularity and economic resilience increase [10].

This review chapter consolidates current knowledge on
plant biomass waste management and conversion, focusing
on physicochemical, biochemical, and thermochemical
pathways that produce biodegradable, renewable materials
and fuels. It evaluates recent advances, environmental and
economic impacts, and deployment barriers, and identifies
technological and policy priorities for scaling sustainable
biomass valorization within a circular bioeconomy.

Advanced Biomass Conversion Technologies

Biomass comprises a complex mix of components,
some readily accessible and low-cost to extract, others
structurally recalcitrant and more expensive to deconstruct
and this compositional variability strongly influences
conversion efficiency, processing costs, and the
physicochemical properties of resulting fuels, chemicals, and
materials; consequently, feedstock characterization and
pretreatment strategy are pivotal, and selection of the most
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appropriate conversion technology must account for
biomass type, composition, moisture content, scale, and
desired product slate to optimize yields, energy balance, and
economic feasibility [11]. Biomass can be converted into
energy and into liquid, solid, or gaseous fuels via three
principal pathways, thermochemical (chemical) conversion,
physical preprocessing and densification, and biochemical
(biological) conversion, each offering distinct reaction
conditions, product spectra, and engineering requirements,
as summarized in Fig. 3 [12, 13].
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Fig. 3. Various conversion process of Biomass [13].
Physical Conversion

Physical conversion encompasses pelletization, a
densification process that compacts loose biomass into
uniform pellets with controlled size and bulk density to
reduce transport and storage costs, improve feed handling,
stabilize material properties, and enhance combustion
characteristics and thermal efficiency in boilers and stoves
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[12]. To unlock biomass energy and maximize its utility,
feedstocks require physical preprocessing steps such as
dewatering, drying, size reduction, densification, and
fractionation, which improve moisture control, uniformity,
bulk density, and separability; these treatments are essential
for converting raw biomass into reliable solid, liquid, or
gaseous fuels and intermediates suitable for heat and power
generation, biofuel production, and material manufacture.
Efficient physical conversion reduces transportation and
handling costs, enhances conversion efficiency in
downstream biochemical and thermochemical processes,
and stabilizes product quality across applications.
Optimizing these unit operations increases overall system
energy yield, lowers lifecycle environmental impacts, and
strengthens the economic case for integrating biomass into
sustainable energy and bioproduct supply chains [14].

Biochemical Conversion

Biochemical conversion employs enzymes and
microorganisms to depolymerize biomass into fermentable
sugars and convert those intermediates into fuels and
chemicals, examples include ethanol from alcoholic
fermentation, methane rich biogas from anaerobic
digestion, and electricity or value-added compounds from
microalgae or microbial fuel cells; effective pretreatment,
saccharification, and robust biocatalysts are essential to
overcome lignocellulosic recalcitrance and achieve high
yields [15]. Garver et al. described four representative
treatment pathways for converting lignocellulosic biomass
into fuels and bioproducts; these routes illustrate widely
used biorefinery strategies rather than an exhaustive
catalogue of options, and one of the pathways shown in Fig.
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4 is among the most commonly implemented designs for
biochemical conversion of lignocellulose into biofuels and
value added chemicals [16].
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Fig. 4. Common biochemical strategies are: (1) stepwise
deconstruction of biomass; (2) two-stage saccharification
then fermentation; (3) simultaneous saccharification and
fermentation in one reactor; and (4) gasification followed by
biological fermentation of syngas [16].

Thermochemical Conversion

Thermochemical conversion uses heat to break down
biomass and convert its organic constituents into usable
energy and chemical products, producing solid (biochar),
liquid (bio-oil, tar), or gaseous (syngas) fuels via processes
such as combustion, pyrolysis, gasification, and
hydrothermal liquefaction, with operating temperature,
residence time, and oxygen availability controlling product
distribution and downstream conversion requirements [17].
Biomass can be converted by thermochemical routes into a
range of valuable outputs, biochar, heat, bio-oil, syngas, and
usable thermal or electrical energy, using processes such as
pyrolysis, gasification, combustion, and hydrothermal
liquefaction, with operating conditions (temperature,
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residence time, and oxygen level) determining product
distribution, quality, and downstream applications [18].
Thermochemical conversion encompasses processes such
as pyrolysis, torrefaction, gasification, hydrothermal
liquefaction, and combustion, each applying controlled heat
and varying oxygen and moisture conditions to convert
biomass into biochar, bio-oil, syngas, or heat and power [19].
Pyrolysis is the foundational step in many thermochemical
routes, thermally decomposing biomass in the absence of
oxygen to yield a mixture of solids, liquids, and gases that
serve as intermediate energy carriers; technologies that
target gaseous or liquid intermediates are particularly
valuable because these streams can be upgraded to
higher-value fuels and power (for example, transportation
fuels or electricity). The selection of operating conditions,
temperature, heating rate, and residence time, controls the
split between biochar, bio-oil, and syngas, and downstream
upgrading or catalytic processing transforms these
intermediates into final products, as illustrated in Fig. 5 [20].

i

Gasific

Luguefsction 111

Iiternal Pl ki Sy hguids
combustion L‘ medhan]
engines gasoline

Fig. 5. Primary processes, intermediate energy forms, and
end products resulting from the thermochemical conversion
of biomass [20].
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Conclusion

Rising population, urbanization, and industrialization
have increased waste generation and created pressing
environmental and socio-economic challenges, yet biomass
within that waste stream represents a renewable resource
that can be valorized to produce energy and bio-based
materials; primarily composed of lignocellulosic polymers,
biomass can be pretreated and processed via three
complementary pathways, physical (drying, densification,
pelletization),  biochemical (fermentation, anaerobic
digestion), and thermochemical (pyrolysis, gasification,
hydrothermal liquefaction), each yielding distinct
intermediates and end-products such as pellets, biogas,
bioethanol, biochar, bio-oil, and syngas. Proper integration
of these conversion routes into waste management systems
improves handling and storage, increases conversion
efficiency, and enables nutrient and energy recovery,
thereby reducing landfill loads, cutting greenhouse gas
emissions, and strengthening local economies. By
optimizing  pathway selection, pretreatment, and
downstream upgrading, biomass valorization can advance a
circular bioeconomy that enhances energy security, lowers
fossil-fuel dependence, and helps meet climate and
pollution reduction goals.
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Abstract

Phytochemicals known as secondary metabolites are
bioactive plant compounds with significant pharmaceutical
potential. These are categorised as alkaloids, phenolics,
flavonoids, terpenoids, and saponins exhibit different
therapeutic effects, including anticancer, antimicrobial, anti-
inflammatory, and cardioprotective for betterment of
human health.

Key Words: Phytochemicals, Antimicrobial Activity,
Medicinal Plants.

Introduction:

Ayurveda is an ancient system of medicine that
originated in India over 5000 years ago. Charak Samhita and
the Sushruta Samhita serve as the foundation sources for
this traditional medical system. Ayurveda adopts a holistic
approach to health and well-being, considering the mental,
physical, and spiritual aspects of an individual. According to
Ayurveda, imbalances in these three elements can lead to
disease. Phytochemicals play a important role in promoting
human health by protecting against chronic diseases such
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as heart disease, cancer, and neurodegenerative conditions.
Example - the discovery of morphine from the opium poppy
(Papaver somniferum) revolutionized pain management in
medicine. It was also used to induce sleep.

Phytochemicals

Phytochemicals are bioactive compounds found in
plants that provide health benefits, including antioxidant,
anti-inflammatory, and disease-preventing properties,
contributing to the colour and flavour of plant-based foods.
These are secondary metabolites found in fruits, vegetables,
grains, herbs, and nuts. Phytochemicals serve as a crucial
resource for modern chemistry, acting as direct therapeutic
agents, starting materials for drug synthesis, and molecular
templates for developing new pharmaceutical drugs.
Advances in analytical techniques,nanotechnology and
computational biology are helping to overcome the
traditional challenges of complexity associated with plant-
based compounds. These are categorised as alkaloids,
phenolics, terpenes(isoprenoids), flavonoids, and tannins.

Alkaloid

Alkaloids are chemically a class of N-heterocycles, which
are structured from three aromatic amino acids, namely,
glutamate, aspartate, and glycine. They are found in many
plants and are important in medicine because of their wide
range of effects. They are responsible for some of the most
famous drugs, such as morphine (Opium Poppy plant) for
analgesics, codeine i.e. isoquinoline alkaloids for coughs,
quinine (Bark of Cinchona tree) for malaria, and reserpine
(root of Rauwolfia serpentina) for high blood pressure.
Some, like vincristine and vinblastine from Catharanthus
roseus, are used in cancer treatment, while caffeine( Coffee
beans) and nicotine(Tobacco leaves) act on the nervous
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system. India has contributed greatly to alkaloid research
through plants like Rauwolfia and Berberis. Although
challenges like toxicity and low availability exist, modern
chemistry continues to improve its usefulness.

Phenolics

Phenolic compounds are plant-derived molecules
containing one or more hydroxyl groups attached to an
aromatic ring. They are widely recognized for their
antioxidant properties, which help protect cells from
damage caused by free radicals. Examples include curcumin
from Curcuma longa, tannins from tea and grapes, and
flavonoids like quercetin. Phenolics are used in medicine for
their anti-inflammatory, anticancer, antimicrobial, and
cardioprotective effects. India’s rich biodiversity provides
many medicinal plants rich in phenolics, such as turmeric
and amla. Despite challenges like low bioavailability, modern
chemistry and formulation strategies are improving their
therapeutic effectiveness.

Flavonoids

Flavonoids are plant-derived polyphenolic compounds
with a common C6-C3-C6 structure, found widely in fruits,
vegetables, and medicinal plants. They have miscellaneous
favourable antioxidant and biochemical effects associated
with various diseases such as Cancer, Alzheimer’s disease,
atherosclerosis, etc. These are associated with a broad
spectrum of health-promoting effects and are an
indispensable component in a variety of nutraceutical,
medicinal, and cosmetic applications. Common flavonoids
include quercetin, kaempferol, catechins, apigenin, and
anthocyanins. India’s medicinal plants, such as tea (Camellia
sinensis), holy tulsi (Ocimum sanctum), and amla
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(Phyllanthus embilica), are rich flavonoid sources. Despite
challenges like low bioavailability and rapid metabolism,
modern approaches—nanoformulations, chemical
modifications, and metabolomic profiling—enhance their
therapeutic potential, making flavonoids important natural
molecules for drug development.

Terpenoids (Isoprenoids)

Terpenoids, also called isoprenoids, are a large class of
naturally occurring plant compounds built from five-carbon
isoprene units. They have significant pharmaceutical
importance due to their diverse bioactivities, including
anticancer, antimicrobial, anti-inflammatory, antiviral, and
antimalarial effects. Key examples include artemisinin from
Artemisia annua (Sweetwormwood), a frontline antimalarial,
and paclitaxel (Taxol) from 7axus brevifolia, widely used in
chemotherapy. Terpenoids also serve as scaffolds for semi-
synthetic drug development, enabling structural
modification to improve efficacy and bioavailability. India’s
rich plant biodiversity, such as Ocimum sanctum (Tulsi),
Azadirachta indica (Neem), and Curcuma longa (Hald)),
provides abundant terpenoid sources, making them
invaluable in modern pharmaceutical research and industry.

Saponins

Saponins are naturally occurring amphiphilic plant
compounds consisting of a sugar moiety linked to a
triterpene or steroid backbone, known for their surface-
active (foaming) properties. They exhibit a wide range of
pharmacological activities, including anticancer,
immunomodulatory, anti-inflammatory, and cholesterol-
lowering effects, making them valuable in drug
development. Many saponins, such as diosgenin from
Dioscorea and ginsenosides from Panax species, serve as
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starting materials for the semi-synthesis of steroidal drugs
and hormones. Indian medicinal plants like fenugreek,
ginseng, and ashwagandha provide rich saponin sources,
highlighting their importance as bioactive natural molecules
for both medicine and dietary supplements.

Modern chemical techniques in phytochemical drug
development:

Advanced extraction and isolation: Techniques
like supercritical fluid extraction, ultrasound-
assisted extraction, and high-performance liquid
chromatography (HPLC) are used to isolate and
purify bioactive compounds with high efficiency
and precision.

Spectroscopy and structural analysis: Modern
methods such as nuclear magnetic resonance
(NMR) spectroscopy and mass spectrometry (MS)
allow chemists to rapidly and accurately elucidate
the complex structures of phytochemicals.

Computational modeling: Bioinformatics and
computational chemistry are revolutionizing the
field by predicting how phytochemicals interact
with biological targets.

Molecular docking: Predicts the binding mode
and affinity of a phytochemical to a target protein.

Nanotechnology for drug delivery: Nanocarriers,
such as nanoparticles and phytosomes, are used to
improve the solubility, stability, and bioavailability
of phytochemicals, addressing a common
limitation of natural compounds.

Conclusion

In conclusion, phytochemicals represent a vital bridge

between

traditional herbal remedies and modern
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pharmaceuticals. Their structural diversity, multi-target
actions, and historical use provide a strong foundation for
pharmaceutical innovation. While challenges remain in
bioavailability, standardization, and regulatory approval,
advances in chemical and biological sciences are steadily
overcoming these hurdles. Since Microorganisms like
bacteria, viruses, and fungi etc are developing tolerance
against current drug formulations so there is always a
continuous need to isolate a new drug from different plant
sources. Thus, phytochemicals hold immense potential in
shaping the future of pharmaceuticals, particularly in the
Indian context where tradition and modern science
converge.
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Abstract

Waste-to-Energy (WtE) technologies have emerged as
a sustainable solution for managing increasing volumes of
municipal and industrial waste while generating energy. As
the global demand for energy continues to rise alongside
concerns over environmental degradation, WtE presents a
dual advantage—waste reduction and energy production.
This chapter explores the various WtE technologies,
evaluates their efficiency and environmental impact, and
critically examines the economic, technical, and policy
challenges hindering their widespread adoption. By
synthesizing global case studies and technological
advancements, this paper offers insights into the future
prospects of WtE in fostering a circular economy.

Introduction

Waste generation has increased at an unprecedented
rate due to urbanization and the world's population growth.
The World Bank projects that by 2050, the amount of
municipal solid waste (MSW) generated worldwide will
amount to 3.4 billion tonnes per year (Kaza et al, 2018).
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Waste has historically been handled by open burning or
landfilling, both of which are unsustainable and harmful to
the environment. Waste-to-Energy (WtE) technologies, on
the other hand, offer a novel approach that not only handles
waste but also transforms it into useful energy sources like
fuel, heat, and electricity.

WHE technologies support the goals of sustainable
development by contributing to clean energy generation,
reducing dependency on fossil fuels, and minimizing the
environmental footprint of waste disposal. However, despite
their promise, these technologies face several challenges,
including high capital costs, technological limitations, public
resistance, and regulatory hurdles. This chapter aims to
delve into the prospects and limitations of WtE
technologies, offering a balanced analysis that can inform
future research and policymaking.

Classification of Waste-to-Energy Technologies
WHE technologies can be broadly categorized into
thermal, biological, and chemical conversion processes.
Each method has unique operational mechanisms, benefits,
and limitations.
Thermal Conversion Technologies

Thermal technologies use heat to convert waste into
energy and include incineration, pyrolysis, and gasification.

Incineration

Incineration is the process of combusting waste at high
temperatures with sufficient oxygen. Produced heat is
collected and converted into steam, which powers a turbine
to generate energy. Ash is also produced and can be
repurposed as a building material. Incineration has benefits
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of destroying chemicals, reduces waste volume, and extracts
precious materials such as metals from the ash.

Pyrolysis

Pyrolysis is a process where organic materials are
broken down into simpler substances by heat, without the
presence of oxygen, at lower temperatures (300-700°C)
compared to incineration and is considered more
environmentally friendly due to lower emissions (Muench &
Guenther, 2013). This process yields three main outputs:

Syngas: A mixture of gases that can be combusted in a
gas turbine or engine to generate electricity.

Bio-oil/Tar: A liquid product that can be refined into
fuels, used as a fuel additive, or serve as a petrochemical
replacement.

Char: A solid carbon-rich material, similar to charcoal,
that can be used for other purposes.

Since Pyrolysis is operating in an oxygen-free
environment it helps to reduce the formation of harmful
pollutants and greenhouse gases compared to
incineration. It also processes a wide range of waste types,
including mixed and contaminated plastics, biomass, and
other complex materials.

Gasification

Gasification is a waste-to-energy method that converts
municipal waste into syngas, a cleaner fuel. Unlike
incineration, it's considered a better alternative because the
syngas is purified before use, making it suitable for power
generation, transportation fuel, and even fertilizer
production. Gasification waste-to-energy plants produce
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much less pollution than traditional incinerator (Khoo,
2009). Gasification plants require municipal waste to be
carefully sorted and pre-processed, as only specific materials
can be effectively converted into syngas.

Plasma Arc / Advanced Thermal

Using plasma torches or enriched-oxygen combustion
to reach very high temperatures, enabling treatment of low
calorific value or heterogeneous waste. For example, a
recent feasibility study proposes pure-oxygen incineration
for near-zero fly ash.

Biological Conversion Technologies

Biological methods use microorganisms to break down
biodegradable waste under controlled conditions.

Anaerobic Digestion

Anaerobic  digestion  (AD) involves  microbial
degradation of organic matter in the absence of oxygen,
resulting in the production of biogas (mainly methane and
carbon dioxide) and digestate. This four-stage biochemical
process (hydrolysis, acidogenesis, acetogenesis, and metha
nogenesis) occurs in sealed tanks called digesters,
transforming substrates like food scraps, manure, and crop
residues into renewable energy (biogas) and fertilizer. AD is
suitable for food waste, agricultural residues, and sewage
sludge and is widely used in both urban and rural settings
(Holm-Nielsen et al., 2009).

Composting

The composting process breaks down organic waste
(like food scraps and yard waste) into a stable, humus-rich
material. That can then be used as a solid fuel for
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combustion or, more directly, generating biogas through
anaerobic digestion (a type of composting) which produces
methane for electricity and heat generation. The process
also offers environmental benefits, like reducing landfill
waste, and contributes to a circular economy by
transforming waste into valuable resources.

Chemical Conversion Technologies

Chemical processes such as transesterification and
hydrothermal liquefaction convert waste into fuels or other
useful chemicals.

Transesterification

By transesterification, the waste cooking oils are
converted to the fatty acid methyl ester (FAME, Ci9H360>)
which is commonly called biodiesel. This process offering a
viable solution for managing liquid food waste.

Hydrothermal Liquefaction

Hydrothermal liquefaction involves the conversion of
wet biomass into bio-crude oil using high pressure and
moderate temperature. It is considered promising for
converting algae and food waste into renewable energy
(Toor et al., 2011).

Global Perspectives and Case Studies

Several countries have adopted WtE technologies at
varying scales, with differing levels of success.

Europe: A Leader in WtE

Europe's shift toward sustainability and reduced
reliance on fossil fuels is driving significant growth in the
waste-to-energy sector. As countries pursue renewable
energy goals and advanced waste management solutions,
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Europe is poised to lead the global market's expansion.
Projections indicate the global waste-to-energy market will
grow by USD 23.13 billion between 2023 and 2027, with a
CAGR of 6.55%, and Europe is expected to account for 43%
of this growth. Sweden, for instance, incinerates over 50% of
its municipal waste and imports waste from neighbouring
countries to fuel its WtE plants (Avfall Sverige, 2021).

Asia: Rapid Growth and Challenges

Countries like Japan and South Korea have developed
advanced WtE systems with high energy efficiency and
minimal emissions. In contrast, developing nations such as
India and Indonesia face challenges related to waste
segregation, funding, and public acceptance.

India-Specific Context and Recent Developments

India’s first WtE plant was established in Timarpur, Delhi
in 1987 but failed due to poor waste quality. However, newer
plants using Refuse-Derived Fuel (RDF) and plasma
gasification are under development (MoEFCC, 2020).

As of May 2023, India had a total installed WtE power
generation capacity of just ~554 MW, only ~0.1% of the
country’s total energy generation. However, report
(IMARC/WHtE Solutions) states the Indian WtE Solutions
market reached USD 2.34 billion in 2024 with a forecast to
USD 6.74 billion by 2033 (CAGR ~11.56%).

Notes on scale and extent:

e According to a December 2024 report, India had 14
operational WtE plants producing ~202 MW by
processing ~17,600 MT/day of waste.

e A April 2025 report by Central Pollution Control
Board (CPCB) shows 21 MSW incineration-based
WHIE plants operational in 10 states/UTs.
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e Installed capacity grew from ~138.3 MW in FY2018
to ~585.8 MW in FY2024 (including grid & off-grid)
according to a 2024 industry report.

United States: Fragmented Progress

The U.S. has around 75 WtE plants, with Florida and
Connecticut leading in capacity. However, regulatory
uncertainties and public opposition have hindered
expansion, especially in densely populated areas.

Environmental and Social Impacts

While WtE technologies offer numerous benefits, they
also pose significant environmental and social concerns.

Air Emissions and Pollution

Incinerators emit carbon dioxide, nitrogen oxides, sulfur
compounds, and trace amounts of heavy metals and dioxins.
Although modern facilities employ stringent emission
control systems, residual pollution remains a concern (IPCC,
2014).

While WtE can reduce carbon dioxide emissions
compared to fossil fuels, the combustion process still
releases greenhouse gases (GHGs), and emissions from WtE
facilities themselves can contribute to global warming.

Residual Waste Management

WHE processes produce by-products such as ash,
digestate, and char, which require proper disposal or
utilization. Fly ash from incineration is hazardous and must
be treated before landfilling.

Public Perception and NIMBYism

Public resistance, often based on health and
environmental concerns, poses a major barrier to WtE facility
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development. The "Not In My Backyard” (NIMBY) syndrome
leads to delays and cancellations of projects even when they
meet regulatory standards.

Public Health:

Local communities can experience health issues such as
respiratory problems, headaches, allergies, skin conditions,
and neurological problems due to exposure to plant
emissions and noise.

Economic and Technical Challenges
High Capital Investment

WtE facilities require significant upfront capital for
construction, technology deployment, and pollution control
systems. The cost per megawatt is typically higher than
conventional fossil fuel plants or renewable sources like
solar and wind (IEA, 2022).

Feedstock Quality and Segregation

The efficiency of WtE technologies depends heavily on
the composition of waste. Mixed or unsegregated waste
reduces energy output and increases maintenance costs.

Technological Maturity and Reliability

While incineration is mature, technologies like
gasification and hydrothermal liquefaction are still evolving.
Issues like tar formation, corrosion, and reactor instability
need to be addressed to improve reliability.

Policy and Regulatory Framework
International Conventions
Global agreements such as the Basel Convention and

the Paris Agreement indirectly impact WtE by promoting
cleaner technologies and sustainable waste management.
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National Policies and Incentives

e European Union: The EU Waste Framework
Directive mandates energy recovery over landfilling
and promotes recycling targets.

e India: The Swachh Bharat Mission and National
Bio-Energy Mission support decentralized WtE
projects and provide subsidies.

e USA: The EPAs Clean Air Act regulates emissions
from WtE plants, but lacks a unified national
strategy for WtE expansion.

Prospects and Opportunities
Integration with Circular Economy

WHIE can play a pivotal role in closing material loops by
recovering energy from residual waste that cannot be
recycled. It complements recycling and composting rather
than competing with them (Ellen MacArthur Foundation,
2019).

Technological Innovations
Advances in Al, loT, and process automation can
enhance the efficiency and monitoring of WtE systems.
Smart sorting, robotic waste segregation, and Al-based
emission prediction models are already in pilot stages.
Decentralized WtE Systems
Decentralized, small-scale WtE units in rural or peri-
urban areas can provide localized energy solutions and
reduce transportation costs.
Co-processing in Cement Kilns

Using non-recyclable waste as alternative fuel in cement
kilns is gaining popularity, especially in developing
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countries, due to lower emissions and high thermal
efficiency.

Future Directions and Research Needs
Technology Advancement and Efficiency
Hybrid Systems

Research can focus on integrating anaerobic digestion
with thermochemical conversion technologies to enhance
energy recovery from waste and improve the feasibility of
WTE processes.

Next-Generation Systems

The development of advanced WTE technologies
capable of producing higher-quality outputs, such as syngas
and bio-oil, with increased efficiency is essential.

Energy Extensiveness:

Future research should prioritize reducing the energy
requirements of thermochemical processes like gasification
and pyrolysis.

Advanced Emissions Control:

Continued research into sophisticated emissions
control systems is needed to significantly reduce the release
of pollutants like dioxins and furans.

Environmental and Economic Considerations
Circular Economy Integration:

WTE research needs to align with the principles of
a circular economy, treating waste as a valuable resource to
be recovered and reintroduced into the production cycle.

Greenhouse Gas Reduction:

Efforts are needed to achieve net-zero carbon dioxide
emissions by eliminating fossil carbon sources and
maximizing WTE's role as a greenhouse gas sink.
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Economic Viability:

Focus on making WTE facilities more economically
feasible through improved conversion rates and cost-
effective solutions for waste disposal.

Data, Policy, and Al Applications

Data-Driven Policymaking:

There is a critical need for more reliable data and better
environmental policies, especially in developing nations, to
guide the effective development of WTE technologies.

Al and Machine Learning:

Al and machine learning can revolutionize waste
management by analyzing complex data to optimize urban
planning, predict waste generation patterns, and improve
the efficiency of WTE systems.

Waste-Specific Challenges

Plastic Waste:

Developing sustainable technologies to efficiently and
safely manage plastic waste, including microplastics, is a
priority due to their significant environmental risks.

Country-Specific Strategies:

Future research should consider the unique social,
cultural, political, and economic contexts of different
countries, particularly developing nations, to create suitable
WTE strategies.

Conclusion

Waste-to-Energy technologies offer a promising path
toward sustainable waste management and energy
production. By reducing landfill dependency and converting
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waste into useful energy, WtE aligns with global efforts to
combat climate change and promote circular economies.
However, challenges related to economics, technology, and
public acceptance must be addressed through policy
innovation, research, and stakeholder engagement. With
strategic investment and governance, WtE can become a
cornerstone of future urban sustainability.
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Abstract

Traditional botanical knowledge (TBK) forms the
foundation of Indian ethnobotany, representing centuries of
interaction between people, plants, and ecosystems. Rooted
in indigenous cultures, this knowledge encompasses
medicinal practices, sacred rituals, agricultural traditions,
and sustainable resource management. India, with its rich
biodiversity and cultural diversity, has preserved vast
repositories of plant-based wisdom through oral traditions,
folklore, and community practices. Ethnobotanical studies
not only highlight the cultural significance of plants but also
contribute to modern pharmacology, conservation biology,
and sustainable development. However, globalization,
habitat loss, and declining transmission of oral traditions
pose significant challenges to the survival of this knowledge
system. By documenting, preserving, and integrating
traditional botanical wisdom with contemporary science,
Indian ethnobotany can serve as a bridge between cultural
heritage and future innovations in health, ecology, and
biodiversity conservation. This paper explores the depth of
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traditional botanical knowledge in India, its role in
ethnobotany, and its relevance in addressing modern
societal and environmental challenges.

Keywords: Ethnobotany; Indigenous Knowledge Systems;
Medicinal ~ Plants;  Cultural  Heritage;  Biodiversity
Conservation; Sustainable Practices; Folk Medicine.

1. Introduction

The relationship between humans and plants is as old
as civilization itself. From the moment early humans
discovered that certain leaves could heal wounds, roots
could cure fevers, and seeds could provide sustenance,
plants became central to the survival and cultural evolution
of societies. The systematic study of these plant-human
interactions is known as ethnobotany, a field that blends
botany, anthropology, and cultural studies. Within the Indian
context, ethnobotany is not just a scientific pursuit but a
cultural narrative deeply embedded in rituals, traditions, and
the everyday lives of communities. Traditional Botanical
Knowledge (TBK) refers to the collective wisdom, practices,
and beliefs related to the use of plants, transmitted orally
across  generations. It embodies  centuries  of
experimentation, adaptation, and ecological understanding.
In India, TBK is both vast and varied due to the country’s rich
biodiversity, linguistic diversity, and socio-cultural mosaic.
With over 45,000 plant species and hundreds of ethnic
communities, India represents a living repository of
traditional botanical wisdom (Fredriksson, 2023).

The present chapter seeks to explore the depth of
Indian ethnobotany through the lens of traditional botanical
knowledge. It highlights its historical roots, cultural
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significance, medicinal heritage, agricultural applications,
and role in conservation. It also discusses the threats faced
by TBK in a rapidly modernizing world and outlines
strategies for its preservation and integration into
contemporary science.

2. Historical Roots of Indian Ethnobotany

India’s association with plants can be traced back to its
earliest texts and archaeological remains. The Rigveda, one
of the oldest scriptures in the world, refers to medicinal
plants as divine gifts to humankind. Hymns mention herbs
such as soma and saryivani, highlighting their sacred and
healing properties. The Atharvaveda contains detailed
descriptions of herbal remedies for fevers, wounds, and even
spiritual purification. These references illustrate the
recognition of plants as both material and spiritual entities.

The classical texts of Ayurveda—Charaka Samhita and
Sushruta Samhita—systematized plant-based medicine into
a structured body of knowledge. Ayurveda catalogued
hundreds of plants, their parts, methods of preparation, and
therapeutic uses. The Charaka Samhita emphasized
preventive healthcare through diet and lifestyle, while
Sushruta Samhita focused on surgical techniques supported
by herbal medicines. Similarly, the Siddha and Unani systems
of medicine, flourishing in southern and western India, relied
heavily on indigenous plants. Beyond written traditions, oral
folklore and tribal practices preserved an even richer
repository of ethnobotanical knowledge. For example, the
Bhils of Rajasthan have elaborate classifications of desert
plants used in food, fodder, and medicine (Jain,1991). The
Gonds of central India use a variety of roots and leaves for
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common ailments, while the Lepchas of Sikkim integrate
plants into religious rituals and shamanic healing. The
historical trajectory of Indian ethnobotany thus emerges as
both textual and oral, scholarly and folk-based, sacred and
pragmatic.

3. Indigenous Knowledge Systems and Cultural
Practices

Tribal and rural communities in India are often regarded
as the true custodians of botanical wisdom. Unlike formal
scientific traditions, their knowledge is experiential,
localized, and intricately tied to cultural practices. Plants are
not merely biological organisms but living entities with
spiritual and social significance.

Sacred groves exemplify this worldview. Scattered
across India, from the Khasi Hills of Meghalaya to the
Kodagu forests of Karnataka, sacred groves are patches of
forest protected by religious beliefs. Local communities
consider them abodes of deities and spirits, forbidding the
cutting of trees or hunting of animals within them. This
cultural practice has incidentally conserved rare plant
species and acted as seed banks for surrounding
ecosystems.

Rituals and festivals also reveal the cultural embedding
of TBK. During Pongal in Tamil Nadu, offerings of sugarcane
and turmeric symbolize fertility and prosperity. In northern
India, Tulsi (Ocimum sanctum) is worshipped daily, reflecting
its medicinal and spiritual significance. The use of neem
leaves during festivals like Ugadi or Gudi Padwa symbolizes
protection and purification. Such practices sustain the
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transmission of botanical knowledge while reinforcing
community identity.

4. Medicinal Plant Heritage

India’s traditional medicine is a cornerstone of its
ethnobotanical heritage. Medicinal plants form the basis of
Ayurveda, Siddha, Unani, and Tibetan systems of healing.
Even today, the World Health Organization estimates that
nearly 70% of rural Indians rely primarily on plant-based
medicine for healthcare.

Several iconic plants illustrate the depth of this
heritage:

Neem (Azadirachta indica): Revered as the "village
pharmacy,” neem is used for skin infections, fever, and as a
natural pesticide.

Tulsi (Ocimum sanctum): Known as "holy basil,” it is
used for respiratory ailments, digestive issues, and spiritual
rituals.

Ashwagandha (Withania somnifera): A powerful
adaptogen, it enhances vitality and reduces stress.

Turmeric (Curcuma Ilonga): With strong anti-
inflammatory properties, turmeric has been used for wound
healing, digestion, and ritual purification.

Amla (Phyllanthus emblica): A rich source of Vitamin
C, amla is vital in Ayurveda for rejuvenation and immunity.
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Table 1: Selected Medicinal Plants in Indian
Ethnobotany and Their Traditional Uses

Plant Name/Common o Cultural / Ritual
s Traditional Uses |_. ...
(Scientific) Name Significance
Skin infections, Considered .
. . sacred, used in
Azadirachta fever, insect|, . .
L Neem festivals like
indica repellent, natural .
. Ugadi for|
pesticide e
purification
Respiratory Worshipped daily
Ocimum Tulsi  (Holylailments, in Hindu
sanctum Basil) digestive health,|households,
immunity boosterjsymbol of purity
Stress relief|Associated  with
Withania Ashwagandh|vitality, strength and
somnifera a adaptogen, rejuvenation  in
arthritis Ayurveda
Wound healing,[Used in weddings,
Curcuma . anti- religious rituals,
Turmeric . I
longa inflammatory, and purification
digestive aid ceremonies
Rich in Vitamin C,|Integral in
Phyllanthus  |Amla (Indian|rejuvenation, Ayurveda; linked
emblica Gooseberry) |anti-aging, with longevity|
immunity and vitality
Construction, Bamboo groves
crafts, food|considered
Bambusa .
Bamboo (shoots), auspicious, used
bambos . . ) .
medicine (urinary|in  rituals and
disorders) festivals
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Plant Name|/Common .. Cultural / Ritual
. iege Traditional Uses | . ...
(Scientific) Name Significance
. Sacred in Indian
Gynecological
disorders mythology;
Saraca asoca |Ashoka Tree ' associated  with
menstrual
) Goddess of]
regulation .
fertility
Mentioned in
Terminalia . Heart disease, Vedic . texts,
ariuna Arjuna hvoertension worshipped  for|
4 yp strength and
longevity
. . . Widely used in
. Digestive issues, .
Zingiber Ginger cold. couah anti_home remedies
officinale 9 ' gn and festive
nausea ..
cuisines
. Regarded as
. . Immunity Y o
Tinospora Giloy Amrita” (nectar of]
. . booster, fever,). . .
cordifolia (Guduchi) e . immortality) in
detoxification
Ayurveda

The preparation methods decoctions, pastes, powders,

and oils are often as significant as the plants themselves. The
knowledge of dosage, seasonality, and synergistic
combinations reflects centuries of empirical observation.
Importantly, TBK in medicine is dynamic, evolving with
ecological changes and cultural adaptations (Chakrabarty,
2024).

5. Ethnobotany in Agriculture and Food Systems

Beyond medicine, traditional botanical knowledge plays
a pivotal role in agriculture. Indian farmers have historically
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cultivated diverse landraces of crops such as rice, millet, and
pulses, adapted to local soil and climatic conditions. These
landraces are reservoirs of genetic diversity, providing
resilience against pests, drought, and climate change.

Traditional practices also include the use of plants for
pest control and soil fertility. For instance, neem leaves are
mixed with stored grains to prevent insect infestations.
Green manures like Sesbania and Gliricidia are used to
enrich soil. Crop rotation and intercropping, often guided by
ecological knowledge, sustain soil fertility and minimize
pests without chemical inputs.

Wild edible plants complement cultivated crops. Tribal
communities consume tubers, berries, leafy greens, and
mushrooms from forests, contributing to nutritional security.
In regions like the Western Ghats, wild yam species and
bamboo shoots form seasonal delicacies. These practices
highlight the holistic role of TBK in food security and
sustainable agriculture.

6. Conservation and Biodiversity

Traditional botanical knowledge is inherently linked to
conservation ethics. Sacred groves, taboos, and community
norms have historically acted as mechanisms for preserving
biodiversity. Unlike modern conservation, which often
excludes people from forests, traditional systems integrate
humans as part of the ecosystem.

Case studies illustrate this synergy. In the Khasi Hills of
Meghalaya, sacred groves harbor endemic orchids and
medicinal plants otherwise absent in degraded landscapes.
The Bishnoi community of Rajasthan, guided by the
teachings of Guru Jambheshwar, protects khejri trees and
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wildlife with religious fervor. In the Western Ghats, tribal
communities manage forest patches through customary
laws that regulate grazing, collection, and regeneration
(Pandey & Savita 2010).

These practices conserve not only species but also
ecological processes such as pollination and seed dispersal.
They demonstrate that cultural traditions can serve as
powerful tools for biodiversity conservation,
complementing scientific approaches.

7. Modern Relevance and Applications

Traditional botanical knowledge is not merely a relic of
the past; it continues to influence contemporary science and
industry. Ethnopharmacology, the study of medicinal plants
based on indigenous knowledge, has led to significant drug
discoveries (Ved & Goraya 2008). For instance, the anti-
cancer drug vincristine was derived from the Madagascar
periwinkle, originally used in folk medicine. In India, research
on turmeric validated its curcumin compound, now widely
studied for anti-inflammatory and anti-cancer properties.

The nutraceutical and herbal industries heavily rely on
TBK. Products like chyawanprash, ashwagandha capsules,
and neem toothpaste are rooted in traditional formulations.
Similarly, sustainable agricultural practices inspired by
indigenous knowledge are gaining importance in organic
farming and climate-resilient agriculture.

TBK also offers insights into ecosystem management.
With climate change threatening global food and health
systems, indigenous practices of resource management
water harvesting, crop diversification, and forest
stewardship provide valuable lessons for sustainability.

191|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

8. Threats to Traditional Botanical Knowledge

Despite its richness, TBK faces multiple challenges in the
modern era. Globalization and urbanization have distanced
younger generations from traditional practices. Oral
transmission, once the lifeline of TBK, is declining as
communities adopt formal education systems that often
undervalue indigenous knowledge.

Deforestation and habitat loss further threaten the
availability of medicinal and wild edible plants. For example,
many Himalayan herbs are now endangered due to
overharvesting and shrinking alpine habitats. Additionally,
climate change alters plant distributions, making traditional
knowledge less applicable in certain contexts.

Biopiracy poses another critical threat. Instances such as
the patenting of turmeric and neem by multinational
corporations highlight how indigenous knowledge can be
exploited without recognition or benefit-sharing. This raises
ethical concerns about intellectual property rights and the
need for protective legal frameworks.

9. Documentation and Preservation Efforts

Recognizing these threats, efforts have been made to
document and safeguard traditional botanical knowledge.
Ethnobotanists and anthropologists conduct field surveys,
recording plant names, uses, and cultural practices.
Universities and botanical institutions maintain herbaria and
digital databases.

A landmark initiative is the Traditional Knowledge
Digital Library (TKDL), established by the Government of
India. It compiles information from ancient texts and folk
practices, making it accessible to patent offices worldwide
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to prevent biopiracy. Similarly, community-led initiatives,
such as People's Biodiversity Registers, empower local
communities to document their knowledge and claim
ownership.

NGOs and grassroots movements also play vital roles.
For instance, the Foundation for Revitalization of Local
Health Traditions (FRLHT) works on documenting medicinal
plant knowledge and promoting their sustainable use. These
efforts represent an important bridge between
communities, policymakers, and scientists.

10. Bridging Traditional Knowledge and Modern
Science

Integration of TBK with modern science offers immense
potential but requires careful navigation. Scientific
validation of traditional practices enhances their credibility
and allows their inclusion in healthcare and agriculture. At
the same time, ethical considerations of ownership and
benefit-sharing must be respected.

Neem-based biopesticides and turmeric-based
pharmaceuticals illustrate successful integrations. Similarly,
ethnoveterinary knowledge using plants to treat livestock
diseases is being incorporated into modern veterinary
science (Pushpangadan & Kumar 2005). However,
integration must avoid reducing TBK to mere “raw data” for
commercial exploitation. Instead, it should honour the
cultural and ecological context in which the knowledge
evolved.

Participatory research, where scientists collaborate with
indigenous communities, represents a promising approach.
By co-creating knowledge, both systems of understanding
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can contribute to sustainable development while ensuring
justice and recognition for traditional custodians.

11. Future Directions

The future of TBK in Indian ethnobotany lies in
revitalization and responsible utilization. Educational
initiatives must incorporate ethnobotanical knowledge into
curricula, ensuring that younger generations remain
connected to their heritage. School herbal gardens, folk
medicine clubs, and storytelling traditions can play vital
roles in this transmission.

Policy frameworks must strengthen intellectual
property rights for indigenous communities while
promoting sustainable trade in medicinal and herbal
products. International collaborations, guided by
conventions such as the Convention on Biological Diversity
(CBD), can ensure equitable benefit-sharing.

Technology also offers new possibilities. Mobile apps
documenting local flora, community-led GIS mapping of
sacred groves, and digital storytelling platforms can make
TBK accessible and relevant to younger, tech-savvy
audiences.

Ultimately, the future depends on recognizing TBK not
as outdated folklore but as a living system of knowledge,
adaptable and valuable in addressing contemporary global
challenges.

12. Conclusion

Traditional Botanical Knowledge (TBK) in India is far
more than a catalogue of plant uses; it represents a living
cultural heritage woven with ecology, spirituality, and
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community resilience. From sacred groves that safeguard
biodiversity to herbal traditions that continue to support
public health, TBK reflects an enduring wisdom that
connects generations and strengthens the bond between
people and nature. Ethnobotany offers a vital lens through
which this heritage can be understood and preserved,
especially as the world confronts biodiversity loss, climate
change, and the rapid erosion of indigenous knowledge
systems.

As the "guardians of green wisdom,” communities
across India continue to sustain practices that modern
science is only beginning to validate and appreciate.
Protecting, respecting, and revitalizing this knowledge is not
merely an academic pursuit but a collective responsibility
toward cultural continuity and ecological harmony.
Importantly, these efforts align strongly with global
sustainability priorities: supporting SDG 3 (Good Health and
Well-being), SDG 15 (Life on Land), SDG 4 (Quality
Education), and SDG 16-17 through inclusive governance
and knowledge partnerships. Strengthening Traditional
Botanical Knowledge is therefore integral not only to India’s
heritage but also to the broader pursuit of a sustainable and
equitable future.
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Introduction

The pursuit of Viksit Bharat@2047 mandates a
profound paradigm shift in resource management, requiring
a definitive break from the linear, extractive model in favor
of a regenerative circular economy. This strategic pivot is
vital for sustaining rapid economic growth while
safeguarding the environmental resource base. Plant-
derived innovations are central to this transition, offering
transformative approaches to both material substitution and
the valorisation of waste streams. This chapter explores how
plant-based materials and bio-based treatment processes
directly contribute to India's sustainability goals by
fundamentally redefining waste management within the
framework of a circular bio-economy. The 21st century is
defined by twin environmental challenges: escalating waste
generation and the accelerated degradation of ecosystems.
Conventional waste management—land filling and
incineration—result in significant environmental
externalities, including greenhouse gas emissions,
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ecosystem contamination, and resource depletion.
Simultaneously, advances in plant-based materials science,
microbial biotechnology, and systems thinking have
illuminated promising avenues for replacing fossil-derived
materials and leveraging nature itself as an agent of
remediation and resource recovery. This chapter examines
the contemporary waste management scenario with an
integrated focus on plant-derived alternatives. It blends
current practices, technological innovations, policy drivers,
and applied examples to demonstrate how bio-based
materials and nature-based solutions can reduce waste
generation, improve end-of-life outcomes, and deliver co-
benefits such as carbon sequestration and soil regeneration.

Keywords: Waste Management, Circular Bio-economy,
Plant-derived innovations, Biotechnology, Environmental
Restoration.

Key Definitions and the Circular Bioeconomy

To ensure conceptual clarity, this chapter employs
consistent terminology and relies on precise definitions of
central concepts:

Circular Bioeconomy: An economic system that uses
biomass and bio-based resources efficiently, sustainably,
and cyclically to create materials, energy, and products,
thereby maximizing value and minimizing waste across
sectors.

Nature-Based Solutions (NbS): Actions that utilize the
inherent power of nature and natural processes (such as
phyto-remediation or composting) to address societal
challenges, simultaneously providing human well-being and
biodiversity benefits.
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Biodegradable: A material capable of being chemically
broken down by natural microbial action into basic
components (water, carbon dioxide, biomass) over a period
of time which varies significantly depending on the
environment (e.g., soll, water, industrial facility).

Compostable: A material that can biodegrade in a
specific managed composting environment (typically an
industrial facility) within a set time frame, leaving no toxic
residue and disintegrating completely. All compostable
materials are biodegradable, but not all biodegradable
materials are compostable.

The Transition to a Circular Economy and SDG 12

The move from a linear "take-make-dispose" economy
to a circular model is foundational for global sustainability.
This transition is directly aligned with Sustainable
Development Goal 12 (SDG 12): Responsible Consumption
and Production. This goal focuses on doing more and better
with less, specifically by promoting efficient resource use
and reducing waste generation globally. By shifting to
closed-loop systems, the circular bio-economy promotes
resource efficiency, reduces pollution, and decouples
economic growth from resource depletion. Plant-derived
materials, in particular, support SDG 12 by offering
alternatives to finite fossil resources and providing viable
end-of-life pathways for waste biomass, thereby minimizing
environmental impact across product lifecycles.

The Contemporary Waste Landscape

Rising Generation and Complexity

Municipal solid waste (MSW), industrial streams, and
hazardous wastes continue to increase globally. Organic
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waste, which comprises a large portion of MSW in many
regions, poses significant environmental risks in landfills due
to methane generation. The enduring persistence of
conventional plastics further exacerbates pollution,
demanding urgent material alternatives.

Environmental and Social Costs

Traditional waste disposal methods impose substantial
externalities on the environment and public health. Landfills
and incinerators are major sources of greenhouse gas
emissions; notably, methane (CHa4, a powerful short-lived
climate pollutant, is over 25 times more potent than carbon
dioxide (CO;) over a 100-year period. This makes the
diversion of organic waste, the primary source of landfill
methane, an immediate climate mitigation priority.
Furthermore, the leakage of toxic substances including
heavy metals and persistent chemicals like Polyfluoroalkyl
Substances (PFAS) into ecosystems, alongside widespread
microplastic contamination in marine, terrestrial, and even
atmospheric environments, represents a global ecological
threat. Microplastics, which originate primarily from the
breakdown of conventional plastics, enter the food chain
and are linked to potential adverse effects on human and
animal health, underscoring the critical necessity for
materials with viable biological end-of-life pathways and
minimizing environmental persistence. Waste management
is also a critical social equity issue, as marginalized
communities disproportionately bear the health burdens
associated with proximity to disposal and treatment
facilities.

Policy and Industrial Shifts

Global and national strategies are increasingly
prioritizing the circular economy through legislative tools
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designed to internalise environmental costs and shift
responsibility upstream. Key mechanisms include Extended
Producer Responsibility (EPR) schemes, which hold
manufacturers financially and physically responsible for their
products’ entire lifecycle, including post-consumer
collection and processing. By externalizing the cost of waste
management back to producers, EPR effectively raises the
cost of traditional, difficult-to-recycle materials, thereby
creating a powerful economic incentive to switch to easily
recoverable or plant-derived alternatives. Furthermore,
targeted policy interventions, such as mandatory landfill
bans for organic waste and decisive restrictions on single-
use plastics, directly drive market demand for bio-based
solutions like Anaerobic Digestion and compostable
packaging. These investments focus on automation, digital
optimisation, and novel  materials  reprocessing,
fundamentally reshaping the sector toward mandatory
resource recovery and away from simple disposal.

Plant-Derived Solutions: Categories and Functions

Plant-derived solutions fulfill two essential functions
within the waste system: providing materials that substitute
for conventional, fossil-based products (reducing future
waste) and employing nature-based processes where plants
actively treat and transform existing wastes.

Bio-Based Materials and Bio-Polymers

Bio-based materials, often termed bio-polymers, are
derived partly or wholly from plant-based feedstocks such
as starch, cellulose, lignin, and vegetable oils. These
materials are categorised into two subcategories: those that
are bio-based (originating from biological feedstocks) and
those that are biodegradable (capable of microbial
breakdown). Polymers such as polylactic acid (PLA) and
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polyhydroxyalkanoates (PHAs) are both bio-based and
biodegradable, offering superior lifecycle advantages when
coupled with appropriate end-of-life infrastructure.

Compostable Packaging and Paper Alternatives

Compostable packaging, typically derived from starch
blends or cellulose derivatives, serves as a replacement for
single-use items. These plant-based materials rely on robust
organic waste collection and industrial composting facilities
to deliver their environmental benefit. Sustainably sourced
paper and molded fiber, often from agricultural residues,
also constitute widely accepted, recoverable plant-derived
packaging.

Biochar and Plant-Based Soil Amendments

Biochar, a stable carbon material produced by
pyrolyzing plant biomass (agricultural residues, green
waste), functions as a significant carbon sink and soil
amendment. Its production closes resource loops by
converting low-value organic residues into a stable product
that enhances soil fertility and can immobilise certain
pollutants.

Phytoremediation and Plant-Assisted Bioremediation

Phytoremediation is a nature-based solution that uses
plants and their associated microbiomes to remove,
sequester, or transform pollutants in soil and water.
Techniques like phytoextraction (uptake of metals) and
phyto-degradation (metabolizing organic contaminants)
offer a cost-effective and low-impact component for large-
scale remediation strategies.

Bioenergy and Anaerobic Digestion (AD)

Anaerobic Digestion (AD) is a mature bio-based process
that converts plant-derived organic waste (food waste, crop
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residues) into biogas (a renewable energy source) and
digestate (a nutrient-rich soil amendment). AD delivers dual
benefits: renewable energy generation and greenhouse gas
mitigation through the capture of methane that would
otherwise be released in landfills.

Comparative Analysis of Key Plant-Based Strategies

The table below provides a concise, analytical
comparison of principal plant-based technologies based on
key performance indicators.

Strategy Primary Green Technol Scalability
Feedstock House Gas ogical (Global/Re
Example (GHG) Maturit gional)
Reduction y
Potential
(vs.
Incumbent)
PLA (Poly- Corn Moderate High Global
Lactic Starch, (Substitutio (Productio
Acid) Sugarcane n of fossil n),
fuel Regional
feedstock) (End-of-
Life
Infrastructu
re)
PHA Microbial, High Moderat Regional
(Polyhydro Waste Oil (Substitutio e-High (Productio
xyalkanoat n & n), High
es) Enhanced (Potential)
Biodegrada
bility)
Anaerobic Food High High Global
Digestion Waste, (Methane (Proven
(AD) Manure Capture/Bio
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energy Technology
Production) )
Compostin Green Moderate High Global
g Waste, (Landfill (Decentrali
Organics Diversion zed &
and Soil Centralized
Health) )
Biochar Agricultura High (Long- Moderat Regional/L
| Residues term Carbon e-High ocal
Sequestratio (Dependen
n) t on
Feedstock
Availability)

Applied Examples: Case Studies in the Bio-economy

Integrating plant-derived solutions requires
deployment at scale, supported by verifiable data on
location, throughput, and outcomes. These case studies
illustrate the practical application of the discussed
technologies.

Case Study 1: Large-Scale Anaerobic Digestion in
Pune, India

The Pune Municipal Corporation operates several
decentralised and centralised Anaerobic Digestion facilities
to manage a portion of the city's organic waste. A flagship
facility processes approximately 10 tonnes per day (tpd) of
segregated food waste collected from markets and
commercial establishments. The system's primary outcome
is the production of biogas (upgraded to Compressed
Biogas), which supplies clean cooking fuel to approximately
500 local households, displacing liquefied petroleum gas
(LPG). Furthermore, the process yields around 2 tpd of
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nutrient-rich digestate, which is treated and utilized as a soll
conditioner in urban gardens and surrounding agricultural
lands, successfully closing the local nutrient loop and
significantly mitigating methane emissions from landfills.

Case Study 2: Bioplastic Deployment in European QSR

A leading European Quick Service Restaurant (QSR)
chain implemented a pilot program to replace conventional
Polyethylene Terephthalate (PET) cold beverage cups with
custom-formulated plant-based PLA (Polylactic Acid) cups in
regions with established industrial composting facilities. The
scale of the replacement reached 5 million units annually. A
comprehensive Life Cycle Assessment (LCA) verified that the
switch to the bio-based material, coupled with mandated
industrial composting, resulted in a 20% reduction in
product-related carbon footprint when compared to the
original fossil-based cup, primarily due to the substitution of
petrochemical feedstocks.

Case Study 3: Agricultural Residue Biochar Project

In the Midwestern United States, a commercial venture
established a pyrolysis facility to convert post-harvest
agricultural residues, specifically corn stover and soybean
stalks. The project processes approximately 5,000 tonnes per
year of waste biomass. The outcome is two-fold: the
generation of renewable thermal energy used to power the
pyrolysis process, and the stable production of over 1,500
tonnes of biochar annually. This biochar is then applied to
marginal farmlands, where independent monitoring
confirms the sequestration of over 1,500 tonnes of CO2
equivalent (CO2e) in stable form, alongside documented
improvements in soil water retention and nutrient cycling.
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Challenges and Limitations

Despite the significant promise of plant-derived and
bio-based alternatives, several key technical, economic, and
policy barriers must be addressed to achieve widespread
implementation.

Technical and Infrastructural Barriers: The major
technical limitation for compostable materials is the lack of
ubiquitous industrial composting and Anaerobic Digestion
infrastructure globally. If not captured correctly, these
materials may contaminate conventional plastic recycling
streams or fail to degrade in landfills. Furthermore, many
plant-based materials still struggle to match the
performance requirements (e.g., barrier properties, heat
resistance) of their fossil-based incumbents for demanding
applications.

Economic and Market Realities: Bio-based materials
often command a price premium compared to established
fossil-based polymers due to immature supply chains, high
capital expenditure (CAPEX) for biorefinery development,
and scale limitations. Achieving price parity requires
significant investment in technological optimisation and
supportive public procurement policies to stimulate initial
market demand.

Policy and Regulatory Gaps: The lack of harmonised
international and national standards for biodegradable,
compostable, and bio-based claims creates market
confusion and facilitates greenwashing. Weak enforcement
of EPR schemes and inadequate mandates for organic waste
diversion slow the development of necessary end-of-life
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infrastructure required for plant-derived products to
function as intended.

Priority Research Directions

Focused research and development are essential to
overcoming technical hurdles and accelerating the transition
to a fully functional circular bioeconomy. The following are
critical research priorities:

Cost Reduction for Ligno-cellulosic Feedstocks:
Developing cost-effective and energy-efficient processes for
extracting sugars and monomers from abundant
lignocellulosic  waste biomass (non-food-competing
sources).

Drop-in, Recyclable Bio-Polymers: Research into
next-generation plant-derived materials that are not only
bio-based but also fully compatible with existing
mechanical recycling infrastructure (e.g., bio-PE or bio-PP
alternatives).

Enhanced Material Recovery Systems: Designing and
implementing advanced digital sorting technologies (Al,
sensors) capable of accurately identifying and separating
bio-based and compostable materials from conventional
plastic waste streams.

Standardized Real-World Biodegradability Testing:
Establishing robust, standardised testing protocols and
regulatory mandates for verifying the degradation of
materials under diverse real-world environmental conditions
(soil, marine, fresh water).

Optimizing Biochar Application: Research focused on
optimising the stability, carbon sequestration potential, and
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safe application rates of biochar for specific soil types and
agricultural goals across different climatic zones.

Improved Industrial Composting  Kinetics:
Investigating and accelerating the microbial breakdown
kinetics of complex plant-based polymers and composite
coatings within high-volume industrial composting and
anaerobic digestion facilities.

Conclusion

Plant-derived alternatives represent a critical and
diverse toolkit for fundamentally improving waste
management outcomes, encompassing material
substitution, resource recovery, and environmental
remediation. These bio-based options achieve their
maximum potential when deployed within comprehensive,
systemic changes—specifically, universal organic waste
capture, closed-loop design principles, harmonised
standards, and supportive public policies. The strength of
this approach lies in its ability to address pollution at its
source while simultaneously leveraging natural processes to
heal existing environmental damage. To successfully unlock
the systemic potential of bio-based materials, there must be
a forceful alignment of regulatory mechanisms. Policies like
Extended Producer Responsibility (EPR) and mandatory
organic waste diversion are not merely taxes or prohibitions;
they are crucial market signals that internalize the true cost
of linear waste systems, thereby creating a powerful
economic pull for investment in plant-derived and
compostable innovations. Without this regulatory push, the
technical merits of PLA or PHA will struggle to overcome the
price advantage of established fossil plastics. Beyond
environmental remediation and material cycling, the
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transition to a circular bio-economy delivers profound
socioeconomic co-benefits. This shift fosters decentralized,
localized supply chains based on agricultural residues,
boosting rural employment and creating new economic
value from previously discarded waste streams.
Furthermore, the deployment of Anaerobic Digestion
facilities provides decentralized, reliable, and clean energy
(Compressed Biogas) and organic fertilizers (digestate),
contributing directly to national energy security and
improved soil health. The path forward demands integrated
action from policymakers, industry, researchers, and
communities to align incentives, scale sustainable
feedstocks, invest in the requisite end-of-life infrastructure,
and transparently track environmental performance. Under
these optimal system conditions, plant-based materials and
nature-based solutions can significantly reduce waste,
restore ecosystems, and support resilient local economies,
directly contributing to the comprehensive and sustainable
development vision of Viksit Bharat@2047.
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Abstract

Traditional botanical knowledge (TBK) — the
cumulative, place-based knowledge of plants and their uses
held by Indigenous peoples and local communities — is a
foundational pillar of human health, culture, and biodiversity
management. Indian ethnobotany, the scholarly study and
documentation of these traditions within the Indian
subcontinent, sits at the intersection of botany,
anthropology, history, pharmacology, and conservation. This
essay reviews the historical evolution of ethnobotanical
inquiry, methods for recording and analysing TBK, the
current landscape of Indian ethnobotany, case studies
illustrating knowledge systems and biocultural practices, the
contributions of TBK to healthcare and drug discovery, and
the major challenges facing knowledge holders and
researchers today. Finally, it offers recommendations for
ethically grounded documentation, conservation, and
sustainable use that respect community rights and enhance
biodiversity stewardship.

1. Introduction

Traditional botanical knowledge (TBK) comprises the
practical, spiritual, and classificatory understanding of plants
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developed by communities over generations. It includes
taxonomy (folk names, classification), ecology (where and
when plants grow), uses (food, medicine, fiber, construction,
ritual), and management practices (harvesting techniques,
cultivation, sacred groves). Ethnobotany is the scientific
discipline that records, analyses, and interprets TBK, seeking
to understand relationships between people and plants in
cultural and ecological contexts. India, with its enormous
biocultural diversity and long traditions of plant use
(ayurveda, folk medicine, sacred groves, agroforestry), has
been a particularly rich ground for ethnobotanical research
and practice. This essay situates Indian ethnobotany within
global ethnobotanical scholarship, details methodological
approaches, surveys major findings and contributions,
identifies threats and policy issues, and proposes best-
practice directions for research and conservation. Although
Ayurveda, Siddha, and Unani are the traditional medical
systems in India, the government of India established
AYUSH (Department of Ayurveda, Yoga and Naturopathy,
Unani, Siddha, and Homoeopathy) in March 1995 as the
Department of Indian Systems of Medicines and
Homoeopathy in the Ministry of Health and Family Welfare.
Plants were the primary therapeutic agents utilised by
humans until the mid-nineteenth century, and their function
in pharmaceuticals is still relevant today. Public institutions
such as the World Health Organisation and private
pharmaceutical companies have begun to demand
participation in ethno-botanical expeditions. The use of
historical documents is essential for providing information
that indicates the relationship between people and also the
environment in the past. The discovery or retrieval of
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knowledge from manuscripts, books, or other sources
supports a series of plant utilisation development, as an
example within the problem of disease concept and cultural
forms.

2. Historical background and intellectual lineage

The formal discipline of ethnobotany emerged in the
early 20th century but has deeper roots in colonial botanical
surveys, missionary records, and the documentation efforts
of local scholars. Globally influential figures such as Richard
E. Schultes highlighted the importance of Indigenous plant
knowledge for understanding psychoactive, medicinal, and
economically important species and for conservation of
cultural practices associated with plants. Schultes’
ethnobotanical fieldwork in the Americas emphasized
immersive, respectful engagement with community
specialists and the scientific potential of TBK for
bioprospecting and conservation.

In India, focused ethnobotanical attention developed
more strongly during the mid to late 20th century. Scholars
like S. K. Jain synthesized field observations and classical
literature to document an immense body of folk- and tribal-
level botanical knowledge across regions. Jain's work and
subsequent reviews and compilations provided a baseline
inventory showing thousands of plant species in traditional
use and highlighted India’s status as a global hotspot for
ethnobotanical diversity. Today, ethnobotany demands a
wide variety of abilities:

1. Botanical training for plant specimen’s
identification and preservation.
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2. Anthropological training is required to learn the
cultural principles behind plant perception.

3. Linguistic training to transcribe local terminology
and learn native morphology, syntax, and
semantics.

3. Methods and approaches in ethnobotanical
research

Ethnobotany is  fundamentally interdisciplinary.
Methodological rigor combines botanical identification and
voucher specimen collection with social-science techniques
for eliciting knowledge from knowledge-holders (free
listing, semi-structured interviews, participant observation,
household surveys), as well as quantitative indices (use-
value, fidelity level, informant consensus factor) to prioritize
species for further study. Standardized methods for ethical
fieldwork and data documentation were consolidated in
practical manuals and protocols that emphasize community
consent, benefit-sharing, and culturally appropriate
presentation of results (e.g., methods manuals widely used
in the field). These manuals guide plant collection,
herbarium preparation, data recording, and the translation
of local nomenclature into scientific taxonomy.

Modern ethnobotany also integrates ecological
measurement  (population assessments, phenology),
phytochemistry (bioassays, metabolite profiling), and GIS-
based spatial mapping of resource distribution. Participatory
methods — including community mapping, seasonal
calendars, and joint management plans — are crucial for
ethically-grounded  research  that  supports local
conservation and livelihoods.
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4. Indian ethnobotany: scope, patterns and major
findings India’s long history of plant use is evident across
multiple domains:

Medicinal systems: Ayurveda, Siddha, Unani, and
countless local/traditional systems rely on plant materia
medica. Ethnobotanical surveys across states document
thousands of medicinal species used for ailments ranging
from common colds to chronic diseases. Comprehensive
compendia and dictionaries produced over decades capture
this diversity.

Food and nutrition: Wild edible plants, leafy
vegetables, fruits, and tubers have sustained rural and tribal
diets, especially in marginal environments. Ethnobotanical
studies document traditional food plants that are nutrient-
dense and climate-resilient, relevant to food security and
dietary diversity.

Cultural and ritual uses: Sacred groves, ritual
plantings, and species with spiritual significance represent a
central cultural ecology axis in India. Such practices often
provide de facto conservation, maintaining pockets of high
biodiversity and old-growth trees within human-dominated
landscapes.

Material culture and livelihoods: Plants provide
construction materials, dyes, fibers, oils, and incense. Many
rural economies are still linked to non-timber forest
products (NTFPs), which are important for subsistence and
income.

Biocultural diversity: Ethnobotanical studies reveal
deep connections between linguistic diversity, cultural
practices, and knowledge about plants. Local classification
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systems often reflect ecological and therapeutic
relationships not immediately evident from scientific
taxonomy.

Recent surveys and reviews show both the depth
and urgency of documentation: while large compilations
exist, ongoing fieldwork continues to uncover regionally
specific uses and under-documented species of potential
scientific and socioeconomic value.

5. Contributions to modern science and healthcare
TBK has contributed in multiple concrete ways:

Drug discovery and pharmacology: Many modern
pharmaceuticals trace initial leads to plants known
traditionally for specific therapeutic effects. Ethnobotanical
leads can focus screening efforts on species with high
informal use consensus, improving efficiency in
bioprospecting.

Agronomy and crop improvement: Traditional
varieties and wild relatives preserved by local farmers are
sources of genetic traits (drought tolerance, pest resistance)
critical for crop breeding and climate adaptation.

Conservation practice: Sacred groves and
community-managed forests, sustained by cultural norms,
have become models for in-situ conservation that combine
cultural continuity with biodiversity protection.

Public health and primary healthcare: In areas where
formal healthcare access is limited, plant-based remedies
documented through ethnobotany continue to play a vital
role in primary care and maternal-child health.

Recent systematic ethnobotanical studies emphasize
the translational potential of TBK while stressing the need
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for rigorous pharmacological validation and ethical
partnerships with custodial communities.

6. Case studies (selected)
6.1 Sacred groves and biodiversity conservation

Across India, sacred groves — forest patches protected
by religious norms and community taboos — exemplify how
cultural practices conserve biodiversity. Ethnobotanical
surveys within groves reveal high species richness, including
rare medicinal trees and epiphytes. Studies show that tenure
security and ritual protections lead to lower disturbance and
higher ecological integrity compared to neighboring lands.
Community-based protection of such groves represents
both cultural conservation and conservation of genetic
resources.

6.2 Tribal medicinal practices in Central India

Fieldwork among tribal communities (e.g., Gond, Baiga,
Bhil) has documented plant preparations, dosage forms, and
contextual treatment rationales for common and complex
ailments. These knowledge systems include practical
classifications (e.g., which plants are considered cooling or
heating), which guide empirical use and have been the
starting points for pharmacological investigation. Such
studies also highlight the role of specialist healers (folk
physicians) as knowledge repositories.

6.3 Wild food plants in Himalayan communities

Mountain communities rely on wild edible plants (e.g.,
certain Allium, Urtica, and Berberis species) for seasonal
nutrition. Ethnobotanical lists paired with nutritional
analyses show that many wild greens are rich in
micronutrients and can ameliorate seasonal hunger and
micronutrient deficiencies.
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(Each case study above is based on numerous regional
ethnobotanical surveys and syntheses of community-based
research.)

7. Threats to traditional botanical knowledge

TBK and its ecological foundations face several, often-
interacting threats:

Biocultural erosion: Modernization, market
integration, migration, and changing aspirations cause
younger generations to abandon traditional practices,
leading to knowledge loss.

Habitat loss and overharvesting: Deforestation,
agricultural expansion, and unsustainable harvesting
remove plant populations that underpin TBK.

Commercialization and biopiracy: When companies
appropriate knowledge or genetic resources without
equitable benefit-sharing, communities lose control over
their heritage and the incentives to maintain practices.

Intellectual property and legal gaps: While national
and international legal tools (e.g., access and benefit-sharing
provisions under the Convention on Biological Diversity)
exist, implementation and community-level protections are
uneven, creating vulnerabilities.

Climate change: Changing phenology and shifts in
species distributions can render traditional ecological
calendars and seasonal harvesting knowledge less reliable,
threatening cultural practices and resource availability.

Recent analyses emphasize that these threats not only
imperil biodiversity but also the social systems that have
historically managed plant resources sustainably.

218 |Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

8. Ethical considerations and rights of knowledge
holders

Ethnobotanical research must be grounded in ethical
principles that respect community sovereignty, prior
informed consent, and fair benefit-sharing. Best practices
include:

e Negotiating benefit-sharing agreements tailored to
community priorities (capacity building, co-
authorship, community access to research
outputs).

e Co-developing conservation or cultivation
programs that return value to custodial
communities (e.g., community nurseries, value-
added processing).

e Protecting sensitive knowledge (sacred, secret, or
culturally  restricted uses) and respecting
community decisions about what can be shared.

e Ethical practice is not merely procedural; it is
central to the legitimacy and sustainability of
ethnobotanical science.

9. Policy, conservation, and sustainable use: Indian
context

India’s policy landscape includes statutory protections
for biodiversity (e.g., Biological Diversity Act) and traditional
knowledge documentation (e.g., Traditional Knowledge
Digital Library initiatives). However, policy implementation
faces challenges — documentation without community
control risks misappropriation; market demand for
medicinal plants can incentivize overharvest unless
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accompanied by sustainable harvest protocols and
cultivation alternatives.

Community-driven models — such as joint forest
management, community seed banks, and co-management
of NTFP value chains — offer promising pathways to align
livelihoods with conservation. Strengthening local
institutions, legal literacy about rights, and small-scale
enterprise development (that is community-owned) can
make TBK a living asset rather than an extractable resource.

10. Future directions and research priorities

To maximize the social, scientific, and conservation
value of TBK in India, the following research and policy
priorities are recommended:

Participatory documentation: Co-created
ethnobotanical inventories that prioritize community
priorities and generate locally usable outputs (field guides
in local languages, school curricula, seed lists).

Integrative research: Multidisciplinary projects that
combine ethnobotany, phytochemistry, ecology, and social
science to validate uses and design sustainable
management plans.

Community-centered value chains: Support for
small-scale processing, certification, and market access that
place control and profits in community hands.

Legal and institutional strengthening: Capacity
building for communities in intellectual property rights,
access and benefit-sharing law, and biodiversity governance.

Inter-generational knowledge transmission:
Programs in formal and non-formal education to ensure
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youth engagement with traditional practices, including
agroecology clubs and apprenticeships with healers and
artisans.

Climate-resilient management: Research on how
shifting climates affect phenology and resource availability,
combined with adaptive management strategies drawing on
both traditional and scientific knowledge.

Implementing these priorities requires respectful
partnerships between researchers, communities,
government agencies, and civil society organizations.

11. Conclusion

Traditional  botanical  knowledge and Indian
ethnobotany embody deep co-evolution of people and
plants. Ethnobotanical research has revealed a vast store of
knowledge critical to healthcare, food security, cultural
identity, and biodiversity conservation. Yet TBK is vulnerable
to rapid socio-ecological change. Ethical, participatory, and
interdisciplinary approaches that prioritize community
rights and sustainable livelihoods offer the most promising
path forward. With careful stewardship, traditional botanical
knowledge can continue to inform science, enrich culture,
and sustain landscapes for generations.

References

1. Martin, G.J. (1995). Ethnobotany: A Methods Manual. WWF
International / UNESCO / Royal Botanic Gardens, Kew /
Chapman & Hall. (A practical manual widely used for
conducting ethnobotanical fieldwork and data recording).

2. Jain, S. K. (1994). Ethnobotany and research on medicinal
plants in India. (Review and synthesis discussing the scope
of ethnobotanical knowledge in India and early
compilation efforts).

221|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

3.

222 |Page

Schultes, R. E., & Hofmann, A. (1979). Plants of the Gods:
Their Sacred, Healing, and Hallucinogenic Powers.
McGraw-Hill. (A classic ethnobotanical work
demonstrating field-based discovery and its broader
cultural and pharmacological implications).

Mekonnen, A. B., & others (2022). Ethnobotanical study of
traditional medicinal plants used — (a recent peer-
reviewed ethnobotanical study illustrating modern
methods of documentation and pharmacological interest).



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2
ST 24

Waste Management and Plant-Derived
Alternatives: Sustainable Solutions for
Environment and Society

Dr. Barkha

Assistant Professor-Zoology
Ram Lubhai Sahni Government Girls Degree College
Pilibhit, Uttar Pradesh

1. Introduction

Waste generation has emerged as one of the defining
environmental challenges of the twenty-first century. Rapid
industrialization, urban expansion, and consumer-driven
lifestyles have contributed to unprecedented volumes of
municipal solid waste, industrial effluents, and electronic
discards worldwide (UNEP 2023) Improper handling of such
waste exacerbates soil degradation, air and water
contamination, and greenhouse gas emissions, thereby
affecting ecosystems and human health (Awino et al., 2024).
Concurrently the reliance on petroleum-derived plastics,
synthetic fibers, and agrochemicals has created persistent
pollutants that threaten biodiversity and food security
(FAO2024) In response two complementary approaches
have gained global relevance sustainable waste
management and the adoption of plant-derived alternatives.
While the former emphasizes reducing, reusing, and
recycling waste, the latter provides biodegradable and
renewable substitutes for synthetic products. Together these
strategies pave the way toward a circular economy, resource
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efficiency and environmental resilience. This chapter
explores theoretical and practical dimensions of waste
management, highlights the potential of plant-based
alternatives and examines their integration within
institutional contexts particularly in higher education.

2. Waste Management: Concept and Categories

2.1 Concept: Waste management refers to the
systematic collection, segregation, treatment, recycling and
safe disposal of discarded materials. Central to this
framework is the 3R principle—Reduce, Reuse, Recycle
which has now expanded to include composting, energy
recovery, and circular economy models (CPCB 2024)

2.2 Categories of Waste: Municipal Solid Waste (MSW)
Household and commercial refuse such as paper, plastics,
and organics. Industrial Waste: Effluents and by-products
from textiles, chemicals and mining. Biomedical Waste:
Contaminated disposables from healthcare facilities.
Electronic Waste (E-waste): Discarded gadgets, batteries,
and circuit boards. Agricultural Waste: Crop residues, husks,
and animal excreta. Recognizing the diversity of waste
streams is crucial for designing effective and targeted
management strategies.

3. Strategies of Waste Management

Segregation at Source: Use of color-coded bins for
biodegradable, recyclable, and hazardous wastes.
Composting and  Vermicomposting:  Microbial and
earthworm-mediated degradation of organics into nutrient-
rich biofertilizers (Singh & Gupta 2022). Recycling: Recovery
of glass, paper, and metals, reducing dependence on virgin
resources. Energy Recovery: Conversion of biodegradable
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fractions into biogas, bioethanol, or electricity. Scientific
Landfilling and Incineration: Controlled disposal of non-
recyclable fractions with environmental safeguards. An
integrated approach is necessary as each method has
context-specific benefits and limitations.

4. Plant-Derived Alternatives

4.1 Materials: Bioplastics: Derived from starch-based
crops (maize, cassava, sugarcane) and biodegradable under
natural conditions (Arias et al 2024). Leaf Plates and Cups:
Traditional use of Sal, areca, and banana leaves in South Asia.
Natural Fibres: Jute, hemp, and bamboo as substitutes for
synthetic textiles.

4.2 Energy Sources: Bioethanol: Produced from
sugarcane and maize, blended with petrol for transport
fuels. Biodiesel: Extracted from Jatropha, mustard, or
soybean oils. Biogas: Anaerobic digestion of agricultural
residues and livestock waste. Chemicals and Products.
Botanical Pesticides: Neem oil and garlic extracts as eco-
friendly pest control agents. Natural Dyes: Indigo and
turmeric, reducing dependence on toxic synthetic dyes.
Phytochemicals: Plant-derived medicines and nutraceuticals
with commercial potential.

5. Integrating Waste Management and Plant
Alternatives

A closed-loop system emerges when waste
management aligns with plant-based substitutes. Examples
include: (i) Converting agricultural residues into biofuels or
eco-friendly packaging, (ii) Applying compost in campus
gardens to generate biomass for sustainable products
and(iii) Using biodegradable packaging to reduce landfill
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burden. These synergies operationalize circular economy
principles.
6. College Campuses as Laboratories of Sustainability

Educational institutions act as both generators of waste
and incubators of innovation. Campus waste streams
typically include biodegradable canteen refuse e-waste from
laboratories and hazardous chemicals.

6.1 Practices: On-site composting pits and
vermicomposting units, regular e-waste collection drives
with authorized recyclers, campus-wide bans on single-use
plastics and eco-clubs engaging students in awareness
campaigns.

6.2 Adoption of Plant-Based Alternatives: (i) Use of
leaf plates during hostels and cultural events. (ii) Cloth and
jute bags for students and staff. (iii) Herbal stationery and
biodegradable pens. Such practices transform campuses
into living models of sustainability.

7. Role of Students

Students are central to promoting sustainable waste
management and adoption of plant-derived alternatives.
Their active participation ensures both effective
implementation and long-term behavioral change.

7.1 Awareness Creation and Advocacy: Organizing
seminars, rallies, and campaigns using social media to
promote zero-waste lifestyles.

7.2 Active Participation: Volunteering in eco-clubs,
maintaining compost pits, and cultivating herbal gardens.

7.3 Research and Innovation: Developing low-cost
bioplastics, natural dyes, and bioenzyme cleaners
conducting campus waste audits.
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7.4 Leadership and Peer Influence Acting as role
models, motivating peers to adopt sustainable habits.

7.5 Community Outreach: Extending campus practices
to schools, markets, and households through drives and
plantation programs.

7.6 Skill Development and Career Orientation:
Gaining exposure in green entrepreneurship and preparing
for careers in environmental science and sustainability. By
embracing these roles, students evolve from passive learners
into active change-makers.

8. Benefits

Environmental: Reduced pollution, improved soil
health, and biodiversity conservation. Economic: Cost
savings, revenue from recyclables, and employment
opportunities.  Educational:  Hands-on learning in
sustainability science. Social: Cleaner, healthier campus and
community environments.

9. Challenges and Future Perspectives

Despite the potential, challenges persist: Limited
infrastructure and financial constraints, resistance to
behavioral change and plastic-free practices and Gaps in
policy enforcement. Way forward: Stronger policy support,
subsidies for eco-products, and integration of sustainability
modules in education (MoEFC 2024)

10. Case Studies

e  Delhi University (India) Vermicomposting units and
e-waste drives.

e |IT Madras (India) Hostel biogas plants processing
food waste.

e Harvard University (USA)Campus-wide recycling
and reuse initiatives
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11. Conclusion

Waste management and plant-derived alternatives are
mutually reinforcing strategies for sustainable development
By embedding these practices within colleges and
universities, societies can cultivate environmentally
responsible citizens and foster innovation in circular
economy practices. Transitioning toward zero-waste
campuses will not only enhance ecological resilience but
also serve as a model for wider societal transformation.
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Abstract

The vision of a developed India in 2050 is presented by
Viksit Bharat. This vision is driven by two goals. One is rapid
catch-up growth, which reduces the gap with nations that,
in the 1960s and 1970s, were at the same stage of
development as India but have subsequently advanced. The
Indian government and its citizens can leapfrog to a better
life by comprehending and utilizing both internal and global
trends, which are essential for rapid growth. The second is
that all Indian citizens should have equal opportunities
based on their innate qualities and personal motivation.
Both of these goals depend on equal access to high-quality
public goods, education, skills, social services, and
governance. Only in 30 years would it be feasible to provide
social services to 1.6 billion Indians at the same level as
those provided to 1.4 billion people in developed nations by
fully utilizing digital technologies such as e-governance, e-
learning,  telemedicine, and artificial intelligence.
Governance will change as a result of Al-powered expert
systems like “E-Kautilya”, “E-Chanakya”, and “E-Manu”. The
revolution in health, education, and skill development will
be fuelled by expert systems such as E-Acharya, E-Guru, and
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E-Vaid. In order to expedite structural transformation and
equitable growth, we propose a hybrid (phygital)
architecture that combines India's abundant people
resources with a ubiquitous digital infrastructure. A welfare
system that protects the weak and vulnerable while allowing
civil society to offer a wide range of non-marketable services
will be developed by the government, along with a policy
framework that fosters competitive markets where private
entrepreneurs can innovate and flourish. The government
will also make sure those both hard and soft infrastructures
are provided to every Indian residence. Unshackling job
creators and empowering development drivers are the goals
of proposed policy and institutional reforms.

Introduction

With a population of nearly 1.4 billion, India stands as a
vibrant democratic market economy, having a population
equal to all 78 Western democracies combined. The country
is also far more diverse than the European Union (EU), which
has 28 nations and 24 official languages—India, on the other
hand, consists of 28 States, 8 Union Territories, 23 official
languages, and 456 living languages. Despite this, India
remains a lower middle-income nation compared to these
higher middle-income or high-income countries. To
transform into an upper-middle-income nation within the
next 10 years and achieve high-income status in 25 years,
India must effectively utilize its comparative advantages and
inherent strengths. As a result of continuous and carefully
planned economic and institutional reforms, India’s GDP is
projected to grow steadily at an impressive rate of around
7% per capita throughout the 2020s. This consistent growth
trajectory positions India to soon become the world’s third-
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largest economy. However, to maintain this momentum over
the next three decades, it is crucial to further expand and
strengthen these reforms, focusing on enhancing the quality
of human resources, promoting innovation, and seizing
emerging global economic and geopolitical opportunities.
The Government of India’s ambitious " Viksit Bharat@2047"
initiative envisions transforming India into a fully developed
nation by the year 2047 — marking the centenary of its
independence — through sustained growth, inclusive
development, and technological advancement. The vision
covers a number of development-related topics, such as
social advancement, economic expansion, environmental
sustainability, and sound governance. “Viksit Bharat@2047"
is the government of India's ambitious plan to make the
country a developed nation by 2047, the centennial of its
independence. including many aspects of development,
including social progress, economic success, environmental
sustainability, and efficient government. This vision
emphasizes how crucial India is at this moment in time. A
strong belief in India's future, unshakable determination,
and a deep appreciation of the enormous potential skill and
capacities of its people—especially the youth—are all
necessary to realize this goal. The youth, who make up the
largest population component, are poised to take the lead
in guiding India towards a recessive Bharat by 2047. The
term "Viksit Bharat" refers to "Developed India." The
government's plan, Viksit Bharat 2047, aims to make India a
fully developed country by the year 2047, when it celebrates
its 100th anniversary of independence. The four pillars of the
vision are Annadata (farmers), Mahilayen (women), Garib
(poor), and Yuva (youth). In line with the 'Viksit Bharat 2047’
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vision, which aims to make India a wealthy and independent
country by the time of its 100th anniversary of
independence, the Union Budget 2025-2026 introduces a
number of projects.

Major announcements
Income Tax Reforms

The government increased the personal income tax
exemption ceiling from 8lakh rupees to 12 lakh rupees in
order to boost domestic demand and quicken economic
growth. Savings, investments and household consumption
would all rise as a result

Agricultural development

To increase agricultural output, a high-yield crop
program has been introduced that will help 17 million
farmers. The budget suggests expanding sustainable
farming methods and giving farmers more subsidized loans

Support for MSMEs and Start-ups

The goal of the budget is to increase lending for
startups and micro, small, and medium-sized businesses
(MSMEs) by implementing improved credit guarantee
programs. The goal of this program is to encourage
entrepreneurship and innovation in order to boost the
economy.

Infrastructure Investment

In order to build infrastructure, boost the economy, and
generate employment, the government intends to slightly
raise capital expenditures. This supports long-term growth
by incorporating digital, energy, and transportation
infrastructure.
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Vision of Viksit Bharat @2047

By 2047, when India celebrates its centennial of
independence, the viksit Bharat@2047 project aims to
transform the country into a developed one. The inclusive
growth and sustainable development with efficient
governance are the main objectives of this forward-looking
plan. The active involvement of Indian youth, who are
viewed as both change agents and recipients, is crucial to
this development. With the statement, "Power of youth is
not just change-agent but also the beneficiaries of change.
“Prime  Minister Narendra Modi emphasized their
significance. As a result, programs and platforms like Voice
of Youth are designed to help them express their ideas,
creativity and enthusiasm while ensuring that their aims
align with objectives of national development. This
approach promotes innovation and advancement as well as
self-reliance, with significant announcements made in order
to expedite the achievement of "Viksit Bharat@2047".

Objectives of Viksit Bharat@2047. The main objective
of Viksit Bharat is to make India a developed country by
2047 by enabling all citizens to participate in the economy,
In just 20 years, it seeks to grow Indian economy to $30
trillion. Consolidating infrastructure, growing social welfare
programs, stimulating economic growth, encouraging
sustainable development and improving living business
conditions are the main goals of the plan

Zero Poverty

A multifaceted strategy for empowering the poor and
fostering inclusive growth will enable Viksit Bharat2047 to
achieve zero poverty. The path forward for sustainable
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development is the building of vital infrastructure for those
living in poverty. Meanwhile, by guaranteeing that no one
goes bed hungry, food security programs continue to help
more than 80 crore Indians. The largest scheme in the world,
the Jan Dhan Yojana, has enabled financial empowerment
for crores of people by giving them access to banking.
Through specialized support structures, special attention is
paid to empowering Divyangs(divyangjan), safeguarding
the rights of marginalized groups and realizing goals. In
addition, the government has prioritized comprehensive
tribal development to ensure a level playing field for
marginalized communities. Furthermore, over three crore
rural poor are being provided with affordable homes
equipped with basic amenities, thereby improving their
quality of life and advancing India’s vision of a self-reliant
nation.

Farmer welfare

Numerous initiatives have been launched as part of the
Viksit Bharat campaign to support sustainable agriculture
and guarantee the welfare of farmers. Crop loss risk is
mitigated and financial stability is guaranteed by programs
like “"PM KISAN", “Pradhan Mantri Fasal Bima Yojana“, and
“Soil Health Cards”, which help millions of farmers. The
government has also placed a strong emphasis on
developing agricultural infrastructure with a financial facility
of Rs 1 lakh crore and irrigation facilities through the PM
KrishiSinchayee Yojana. Programs like the SVAMITVA
program, the agriculture infrastructure fund, and Kisan
Credit Cards are meant to give farmers access to greater
resources, more credit, and improved titles. The PM-
PRANAM program advances the goal of a thriving,
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independent agriculture sector for a developed India by
encouraging organic farming and sustainable fertilizer use.

Women Empowerment

The Viksit Bharat scheme promotes women's
empowerment through a master plan that includes
improved quality of life, financial inclusion, and
representation. Women's leadership is being promoted by
the “Nari Shakti Vandan Adhiniyam”, which guarantees
quotas to SC and ST women, and the reservation of 33% of
seats in the “Lok Sabha and state assemblies”. The
criminalization of triple talag has improved the security and
rights of Muslim women. More than 28 crore women have
opened Jan Dhan accounts as a result of financial inclusion
initiatives, and women make up the majority of PM Mudra
Yojana and Stand-Up India beneficiaries. Jal Jeevan Mission,
Swachh Bharat Mission, and other initiatives have improved
women's empowerment and inclusivity in India.

Education

The 1986 NEP is being replaced in Viksit Bharat by a
more contemporary approach through transformative
education reforms. Twelve institutions have been
designated as Institutions of Eminence, and the first
installment of Rs630 crores has been distributed to the
selected PM SHRI schools. Programs like Nipun Bharat,
Vidyanjali Mentoring, and Nishtha Teachers' Holistic
Education place a strong emphasis on credit-based learning,
flexible curricula, and basic reading. In the meantime,
"SAMARTH Udyog” Centers are industry-reading the
workforce for industry 4.0, and the “Skill India Mission” and
“PM Kaushal Vikas Yojana" have upskilled millions of people.
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Over 10,000 Atal Tinkering Labs across the country foster a
scientific temperament, and Manipur's establishment of the
first National Sports University is a significant
accomplishment. With the establishment of IIT campuses in
Zanzibar and Abu Dhabi, as well as the support of programs
like the Funds of Funds and “Start Up India Fund” Scheme,
higher education is becoming more international.

Enhancement for the Middle Class

Through improved infrastructure and the creation of
jobs, the government prioritizes the welfare of the middle
class with Viksit Bharat. While “SBM Gramin” and its Phase Il
have improved sanitation through extensive construction of
the toilets and “women-led waste management”, “PM Awas
Yojana (Gramin)” has supplied over 2.5 crore homes. Green
areas and improved water and sewer connections have been
made possible by urban projects like AMRUT, while every
rural home now has access to water thanks to HarGhar Jal.
Further promoting economic stability is the RozgarMela
program, which has attracted 5.5 crore new EPFO users and
is working to create 10 lakh jobs.

Healthcare

The Viksit Bharat vision enhances healthcare holistically
through a series of landmark initiatives. With millions of
registered health accounts, thousands of healthcare
facilities, and digital connectivity, the “PM-Ayushman Bharat
Health Infrastructure Mission” and “Digital Mission” are
bolstering public healthcare and digital connectivity.
Programs like “PM Jan Aushadi Yojana” and “e-Sanjeevani”
OPD make high-quality medical care and medications more
affordable and accessible. The goal of creating a strong,
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inclusive, and sustainable healthcare ecosystem in India is
further illustrated by the Child Health and Nutrition Mission
Indradhanush and the NashaMukt Bharat Abhigyan's
initiatives in organ donation and drug dependency
rehabilitation.

Economic Development

Strong growth and value-improving reforms have
propelled India's economic development during the
epidemic. The introduction of the GST has brought the
market together, and digital programs as "Aadhar-DBT" and
"UPI” have transformed financial inclusion and payments,
positioning India as a global leader in digital transactions.
India's worldwide competitiveness is exemplified by its
exports of electronics, services, record merchandise, and
agriculture. In the MSME sector, "PM MUDRA", “Startup
India”, and “PM Jan Dhan Yojana" reforms have increased
employment and financial inclusion, while the government
e-marketplace has improved the efficiency and transparency
of procurement. Together, these illustrate the Viksit Bharat
vision, which points the road toward equitable and
sustainable economic growth.

Infrastructure

Through programs like PM Gati Shakti, India's
infrastructure has grown rapidly, improving the delivery of
goods and services, creating jobs, and improving the lives of
its residents. India has increased the number of roads,
railways, airplanes, and waterways. Its technical prowess has
been demonstrated by projects like the Vande Bharat
Express and the Yashobhoomi Convention Centre, which is
the country's largest convention center. The UDAN program
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has also significantly improved connectivity and made air
travel more cheap for the average person. With all of these
initiatives, India's economic growth is improving and it is
becoming a worldwide infrastructure hub.

Technology

India is rapidly emerging as a global leader in space
exploration and technology. Showcasing its cost-effective
innovation, India became the first nation to reach the
Moon's south pole with the Chandrayaan-3 mission. The
upcoming “Gaganyaan mission” aims to send Indian
astronauts into space, while the "Aditya-L1" mission focuses
on studying the Sun. Through digital platforms such as
UMANG and KisanRath, the nation is revolutionizing
governance and public services. Additionally, India leads in
digital empowerment, having trained and certified over 4.6
crore individuals under the “Pradhan Mantri Gramin Digital
Saksharta Abhiyan”.

Sustainability

With initiatives in waste management and renewable
energy, India is making enormous strides toward
sustainability. India is now the fourth largest country in the
world in terms of installed renewable energy capacity. Solar
power is growing rapidly, and the country has achieved a
record low solar tariff of ¥1.99 per unit. India is spearheading
the global use of renewable biofuels through the Global
Biofuel Alliance. Additionally, India's GOBARdhan program
promotes waste-to-energy alternatives by turning
agricultural waste into compost and biogas. India is
providing solar energy solutions to farmers through the PM-
KUSUM program. At the same time, the "One Sun, One
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World, One Grid” initiative aims to create a global solar
energy network, promoting sustainable growth worldwide.

Challenges on the path

Despite significant progress, the challenges remain:

Balancing industrial growth with environmental
conservation

Ensuring equitable distribution of resources
Overcoming dependence on fossil fuels

Climate change impacts such as floods, droughts
and heatwaves

Addressing these require innovative technologies,
strong policy frameworks and active citizen
participation.

The way forward
To realize Viksit Bharat@2047, India must:

Invest in green technologies and climate-resilient
infrastructure.

Strengthen  public-private  partnerships  for
sustainable industries

Promote behavioural change towards eco-friendly
lifestyles.

Empower youth and local communities to become
champions of sustainability.

Conclusion

The

“Viksit Bharat 2047” initiative envisions

transforming India into a fully developed, prosperous, and
globally respected nation by the year 2047 - the centenary
of its independence. This vision focuses on achieving strong

239|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

and inclusive economic growth, ensuring environmental
sustainability, promoting social progress, and upholding the
highest standards of good governance and accountability.
The program recognizes that building a developed India is a
collective mission, not just a government effort. Therefore,
every citizen is encouraged to contribute by sharing their
innovative ideas, suggestions, and solutions that can help
shape policies, strengthen institutions, and drive the nation
toward the shared goal of a self-reliant and developed India
by 2047. The dream of "Viksit Bharat @2047" is not merely
an economic ambition; it is a pledge to build a self-reliant,
equitable and environmentally conscious nation. By
integrating sustainable practices into every sector, India can
emerge as a global leader in green growth, setting an
example for other developing nations. The journey towards
2047 is challenging, but with collective efforts, a prosperous
and sustainable India is within reach.
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Abstract

In order to ensure that the derivatives market is
productive in terms of information flow and that the physical
market participants obtain the economic benefits that result
from a robust derivatives market, it is crucial to establish
strong connections between both markets. The regulatory
framework should be reinforced to handle any form of
market abuse in the spot and commodities derivatives
markets in order to keep up with market trends. In order to
create a strong regulatory framework, there is a great deal
of room for policy interventions. To know the scenario of
rules and regulations related to Corporate Governance
before and after merging the SEBI with the Commodity
Market. In this article the researcher analyse the situations
and conditions of the SEBI rules and regulations in the
Commodity Market which is beneficial towards the
development of Viksit Bharat abhiyan @2047. Result of the
paper shows that various policy making and regulation
created by SEBI in channelizing speculative interest in

242 |Page


mailto:sarita7861991@gmail.com

TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

commodity markets it ensures maximum fairness to the
hedgers.

Keywords: Commodity market, SEBI, MCX, FMC,
Surveillance.

INTRODUCTION

The Securities and Exchange Board of India (SEBI) is the
main force behind efforts to improve corporate governance
in the Indian commodities market. These efforts are in line
with the larger objectives of Viksit Bharat @ 2047, which
place an emphasis on sustainability, good governance, and
economic growth. The "Viksit Bharat @ 2047" is an
integrated result that can be built from recent regulatory
acts, future goals, and broad national objectives; no single
study specifically describes these efforts.

MEANING OF CORPORATE GOVERNANCE

The term "corporate governance" describes how a
company is run. Itis the method used to manage and guide
businesses. It entails operating the company in accordance
with the wishes of the stakeholders. In reality, the board of
directors and the relevant committees carry it out for the
benefit of the company's stakeholders. It all comes down to
striking a balance between social and economic objectives
as well as individual and community aspirations.

MEANING OF COMMODITY MARKET

A physical or online marketplace for the purchase, sale,
and exchange of primary or raw materials is known as a
commodities market. Currently, trade in over 100 primary
commodities is facilitated by about 50 major commodity
exchanges worldwide. Hard and soft commodities are the
two categories of commodities. In contrast to soft

243|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

commodities, which are agricultural products or livestock
like corn, wheat, coffee, sugar, soybeans, and pork, hard
commodities are usually natural resources that need to be
mined or extracted, like gold, rubber, and oil.

THE SECURITIES AND EXCHANGE BOARD OF INDIA
(SEBI)

The Securities and Exchange Board of India (SEBI) is the
Regulator for the Securities market in India owned by
Government of India. It was established in 1988 and given
Statutory Powers on 30 January 1992 through the SEBI Act,
1992.

OBJECTIVES OF THE STUDY

To know the scenario of rules and regulations approach
towards Viksit Bharat @ 2047 related to SEBI'S Corporate
Governance efforts for the Commodity Market with special
reference to MCX.

BEFORE MERGING OF SEBI WITH THE COMMODITY
MARKET

Forward Market Commission

The primary watchdog over India's commodity futures
markets was the Forward Markets Commission (FMC). It
supervised commodities dealings in India valued Rs 17
trillion as of July 2014. The Ministry of Finance is in charge
of this financial regulatory body, which has its headquarters
in Mumbai. Commodity trading is permitted by the
Commission on 22 Indian exchanges, six of which are
nationwide.

In order to strengthen the regulation of the commodity
futures market, the FMC and the Securities and Exchange
Board of India (SEBI) combined on September 28, 2015.
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AFTER MERGING OF SEBI WITH THE COMMODITY
MARKET

SEBI and Commodity Markets In India

Following the merger of FMC and SEBI, on September
28, 2015, SEBI assumed responsibility for the regulation of
the commodity derivatives market. A unusual and
uncommon occurrence is the merger of two regulators. The
government's confidence in SEBI's ability to regulate a new
industry was also a significant turning point for the
institution.

It took a long time to take over the new sector's
regulation and bring it up to speed with the securities
market's regulation. This process included gap analyses,
extensive stakeholder consultation, changes to several
regulations, integrating trade data with our integrated
surveillance system, upgrading the risk management
framework, enhancing the exchanges' governance system,
establishing a complex mechanism for investor grievance
redress and arbitration, capacity building, and necessary
organizational restructuring. In order to connect spot
markets for agricultural goods nationwide, the government
has also launched the e-Agri market program. Additionally,
this will strengthen the association between the spot and
futures markets.

RISK MANAGEMENT:

Few of the important steps and their impact are
mentioned as under:

e Agri-commodities were to align with the existing
liquidity and to curb excessive speculative interest.
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Agri commodities limits decreases from 6% to 4%
to reduce volatility.

e On September 1, 2016, A new risk management
system was introducing new concepts/ tools to
deal with the risk prevention in the markets. On the
recommendation of SEBI, the Government has
notified following new commodities for futures
trading: Diamond; Brass; Pig Iron; Eggs; Cocoa; Tea.

e SEBI required the exchanges to establish clearing
organizations in order to level the playing field for
the risk management system with the securities
market. In this respect, the commodities markets
were given three years.

SURVEILLANCE OF MARKET AND ENFORCEMENT:

The markets were immediately integrated with SEBI's
Integrated Surveillance System, which is utilized for the
securities market, following the acquisition of the
Commodities Market Regulations. This made it possible for
SEBI to take action against instances of fraudulent activity
and greatly improved the vigil over the commodities
markets. As a temporary remedy, action was also taken
against 18 entities under Section 11B of the SEBI Act,
prohibiting them from engaging in market activity.

STRENGTHENING OF DELIVERY INFRASTRUCTURE:

It has always been difficult to guarantee quality delivery,
which is crucial for gaining the trust of those involved in the
commodities markets. In light of this, SEBI initially made
"good delivery," which was formerly a moral obligation, a
legal duty of the Exchanges. Additionally, the Exchanges
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were required to provide the infrastructure required to fulfill
this legal obligation.

Furthermore, SEBI has established comprehensive rules
for "minimum standards" and "governance" in an effort to
raise warehouse standards and advance the warehousing
industry.

GRIEVANCE REDRESSAL MEASURES:

The commodities market's grievance Redressal system
has been brought nearly up to speed with the securities
market. Notable efforts in this direction include the creation
of the Investor Grievance Redressal Committee (IGRC), the
establishment of Investor Service Centres in strategic
locations, and the establishment of an arbitrator’s panel at
the exchanges.

CAPACITY BUILDING:

The task of educating the officers has been given to
NISM. To date, NISM has trained 220 officers in commodity
derivatives; SEBI has also worked with the Commodity
Futures Trading Commission (CFTC), the US Regulator of
Commodities, on this topic; and NISM is also offering a
certification program for professionals working in the
commodity market.

CORPORATE GOVERNANCE IN MULTI COMMODITY
EXCHANGE (MCX)

The goal of the company's corporate governance
concept is to increase shareholder value. The interests of
stakeholders and the company's business needs are what
motivate the corporate governance concept. The foundation
of the company's governance concept is now the corporate
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governance principles. Constant commitment and
implementation of the fundamentals of sound corporate
governance serves the long-term interests of the
stakeholders. The company constantly innovates and
modifies governance procedures to satisfy new
requirements in order to stay up with a changing worldwide
environment. This guarantees the smooth operation of the
business, which helps it reach its objective of optimizing
value for all of its stakeholders.

CORPORATE GOVERNANCE REFORMS TOWARDS
2047 IN COMMODITY MARKET

Drawing from recent developments and the stated
goals of Viksit Bharat @ 2047, future corporate governance
efforts will likely focus on these areas:

1. Market development and institutional
participation:

Strategic diversification: India is de-risking the non-
agricultural commodity space by encouraging exchanges to
develop new metal derivatives and related services,
including advisory, warehousing, and logistics.

Inclusivity: The government and SEBI are working to
widen market participation by enabling access for
institutional investors like banks, insurance companies, and
pension funds. A proposal is already being examined to
allow Foreign Bank Investors (FBIs) to trade in non-
agricultural contracts.

Harmonized reporting: By December 2025,
commodity-specific brokers will be included in the Samajik
Prativedan Munch (Common Reporting Mechanism) to ease
compliance and streamline reporting.
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2. Environmental, social, and governance (ESG)
standards:

Sustainability integration: As India moves toward
Viksit Bharat @ 2047, corporate governance will increasingly
focus on strategic handling of ESG reporting. The Institute
of Company Secretaries of India (ICSI) highlights the need
for companies and their secretaries to understand global
and mandatory reporting frameworks to ensure accuracy
and transparency.

Sustainable commodity production: Schemes like the
PM-PRANAM (programme for restoration, awareness
generation, nourishment and amelioration of mother earth)
scheme and the GOBARdhan scheme are promoting
sustainable practices, including organic farming and waste-
to-energy solutions. These efforts create a market for
sustainably sourced commodities.

Farmer empowerment: Specific schemes like the
"Mission for Aatmanirbharta in Pulses" support farmers
through assured procurement at minimum support price
(MSP), enhanced value chain support, and technology
adoption. This is aligned with the Viksit Bharat pillar of
empowering "Annadata” (farmers).

3. Technology and digitalization

Integration of spot and derivatives markets: The
government is establishing an operational and legal
framework to integrate spot and derivatives markets, with
the e-National Agriculture Market (e-NAM) expected to be
an integral part of this transition.

Enhanced compliance and efficiency: Technology is
expected to bridge the gap between regulatory
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expectations and market delivery. The application of artificial
intelligence and big data analytics will enhance decision-
making and compliance procedures within market entities.

4. Ease of doing business

Simplification of regulations: India's push for "Ease of
Doing Business" includes the removal of thousands of
redundant compliances and the decriminalization of certain
company law provisions. This creates a more facilitative
ecosystem for all market participants, including those in the
commodity sector.

Logistics improvements: The PM GatiShakti National
Master Plan aims to enhance logistics and connectivity,
which directly benefits commodity traders by reducing costs
and improving efficiency.

FINDINGS

Key trends for India’s commodity markets under
Viksit Bharat @ 2047

Exports of agricultural and processed foods are
expected to surpass $700 billion by the year 2047, propelled
by government programs that support farmer-producer
associations and crop diversification.

Self-reliance in pulses: The government's "Mission for
Aatmanirbharta in Pulses" aims to increase local production
of pulses. A budget of more than 11,000 crore has been
allocated for the mission, which will include initiatives like
expanding agriculture areas and guaranteeing procurement
at Minimum Support Prices (MSP).

Greater export aspirations: Policy frameworks like
PwC's "VIKSIT" program describe how India may achieve its

250|Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

$1 trillion merchandise export target by 2030, emphasizing
technology, inclusive development, value addition, and
sustainable supply chains. This implies a greater emphasis
on export competitiveness and quality for the commodity
market.

Digitalization and technological integration: To
boost growth, the Viksit Bharat vision for 2047 calls for
combining India's human capital with digital infrastructure.
This entails using technology to increase productivity in
sectors like logistics and supply chain management for
commodity markets.

Infrastructure investments: Realizing the Viksit Bharat
goal requires large investments in the development of
infrastructure, especially transportation and logistics. These
enhancements will have a beneficial effect on the cost and
efficiency of shipping commodities, ranging from
manufactured goods to agricultural supplies.

Focus on MSME participation: To increase market
access for Micro, Small, and Medium-Sized Enterprises
(MSMEs), the government is promoting a "Swadeshi"
mentality. Policies that support MSMEs would directly affect
the sector since they account for a significant amount of
India's commodities production and exports.

Conclusion

The Company's governance philosophy is based on the
fair and transparent disclosure of issues related with the
Company's business, financial performance, and other
matters of stakeholders' interest. To strengthen the
commodity derivatives market and increase the involvement
of stakeholders, such as foreign corporations and farmer
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produce organizations, the commodities segment's trading
hours should be extended by one hour. For non-agricultural
commodities, the revised timings will be from 9 am to
11.55 pm, while for agricultural and agri-processed
commodities, the trading hours will be from 9 am to 9 pm.
Corporate governance efforts for India's commodity market
are moving towards a more integrated, tech-driven, and
sustainable model in line with the Viksit Bharat @ 2047
vision. By building on the strong foundation laid by the SEBI-
FMC merger, and by focusing on market development, ESG
standards, technology, and ease of business, India is
positioning its commodity markets to be globally
competitive and aligned with national priorities.
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Abstract

The idea of Visksit Bharat requires a balance of social
well -being, economic growth and environmental
protection. This balance ensures the responsible, equitable
and sustainable development of an economy. In sustainable
development, need of present is fulfilled without
compromising the need of future. It is presumed that
sustainable concept originates with sustainable forest
management in which local communities/ tribes of that
particular forest and indigenous knowledge system plays an
imperative role. The knowledge which is accrued and
transfer by the local community over generations to
generations to live in a specific ecology is known as
Indigenous knowledge. It comprises all forms of skills and
knowledge whether technical or traditional, practices,
technologies and beliefs, which enable and empower the
community for achieving a stable and sustainable livings in
their environment. In 1992 at Rio, United nations Conference
on environment and development (UNCED) point out the
role of indigenous communities in sustainable development
in the form of environment management and its
development as these communities have knowledge about
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their ecology and their approach is towards making this
ecology sustainable.

This paper is an attempt to find the role of Indigenous
knowledge in sustainable development and to examine the
sectors of contribution of Indigenous knowledge. For this,
relationship has also been established between 17
sustainable development goals and Indigenous knowledge
system. Data has been collected from related articles, books,
journals and websites. The result of this study shows that
there is a mass implication of indigenous knowledge (IK) in
sustainable development. An important role is played by
Indigenous /native knowledge in conservation of nature,
development of forest, food production and medicine,
sustainable practices, land and resource management,
climate change, disaster management etc.

Keywords: Environment mgt, Indigenous knowledge,
Indigenous knowledge system, Sustainable development,
Sustainable development goals.

Introduction

Knowledge which is used by local communities in
decision making related to natural resources management,
food security, human and animal health and other vital
activities is known as local knowledge/ traditional
knowledge /Indigenous knowledge. It comprises all forms of
skills and knowledge (technical skills or traditional skills),
technologies, practices, beliefs, which enable and empower
the community for achieving a stable and sustainable livings
in their environment. Gadgil (1993) defined Indigenous
knowledge as a cumulative knowledge and beliefs about the
relationship of living beings with one another and with their
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environment which is handed down through generations to
generations by cultural transmission. It is the key element/
integral part of the local community’s culture and history. It
is based on local experience and historic reality and deeply
rooted in local community and unique to their specific
culture. It also plays an important role in defining the
identity of the community. It also defines the exclusivity of
the community as this knowledge signifies collective
wisdom, innovation, skills and resourcefulness of that
community which have been developed over the centuries
of experimentations. Large group of people who are
residing especially in rural and remote areas are known as
local communities/ indigenous communities/ traditional
communities and these communities have been handling,
managing and conserving the biodiversity and natural
resources for centuries. It is reported that almost 20% of our
planet is home to some 370 million indigenous people,
described as ‘first’ or ‘original’ people, having a historic and
cultural bond with their biodiversity (UNESCO 2016). The
knowledge, innovations, and practices of indigenous and
local communities around the world is termed as indigenous
knowledge which is developed and gained from experience
over the centuries by trial and error. (Gadgil et al. 1993).
Sustainable development

In 1992 at Rio, United nations Conference on
environment and development (UNCED) point out the role
of indigenous communities in sustainable development in
the form of environment management and its development
as these communities have knowledge about their ecology
and their approach is towards making this ecology
sustainable.
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Literature review

Bensal et al. (2024) examined indigenous communities’
role in promotion of social change and accomplishment of
sustainable development goals. This study identified six
themes i.e. economy, livelihood, ecology, socio-
demographic factors, politics, policies and partnerships with
SDGs, pinpointed research gaps, and proposed potential
directions to researchers, entrepreneurs and the
government. Noor Muhammad et al. (2018) reviewed
various aspects of indigenous knowledge such as most used
indigenous knowledge, the role of indigenous knowledge in
sustainable development, sectors of contribution of
indigenous knowledge etc. This study also discussed the role
of indigenous knowledge system for conserving nature, in
forestry development, in food production, in medicine, in
climate variation, in disaster risk reduction, its integration
with sustainable development agenda 2015 along with
challenges for preserving and promoting indigenous
knowledge system. Senanayake (2006) studied indigenous
knowledge in the context of Sri Lanka and considered it as a
key to sustainable development. This study also examined
key features of indigenous/ traditional knowledge, its origin,
transmission, consequence, general observation,
indigenous knowledge in Sri Lanka and how IK is related
with cultural diversity and biological diversity discussed in
comprehensive and conclusive way.

Objectives of the study

e To find out the activities in which indigenous
knowledge is contributed.

e To know the contribution of indigenous knowledge
system in achieving sustainable development goals
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Research methodology

This study is secondary data-based study. The
necessary data have been collected from related books,
journals, websites, guidelines for sustainability etc. and used
to fulfill the research objectives. Keywords such as ‘SDGs’,
‘traditional knowledge’, ‘indigenous knowledge’, ‘traditional
knowledge system’ ‘indigenous knowledge system’,
‘indigenous and local knowledge' etc. were used for
searching and collecting the literature on indigenous
knowledge system.

Results and Discussion
Indigenous knowledge and various Activities:
Indigenous Knowledge, Flora and Forest

It is presumed that sustainable concept originates with
sustainable forest management in which local communities/
tribes of that particular forest and indigenous knowledge
system plays an imperative role. Indigenous communities
are dependent upon various biological components, natural
resources for their livelihood, food, fodder, shelter, and many
value - added products such as dyes, fiber, gum-resins,
rattans, bamboos, medicinal herbs etc. They use their
traditional methods for survey, collection and usage of these
components. Various traditional groups have co-
evolutionary relationships with nature and they have
gathered considerable knowledge about the use of plants
due to their persistent and intimate association with the
forests and plants in particular. But still IK on Indian flora is
rigorously guarded by the communities from publicity.

Indigenous Knowledge and Soil

Indigenous pedagogical knowledge is related to soil of
the land of the particular ecological setting. This includes the
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indigenous knowledge of the local population regarding the
soil typology, structure, fertility, suitable utility and
conservation for various purposes related to local
population livelihood generation such as agriculture or
horticulture etc. In this, local classification uses the soll
classification as ‘folk taxonomy’ for adapting indigenous soil
management practices. Local farmers have vast practical
knowledge about their soil and effect of soil on crop
productivity. In the local agro climate, soil is one of the key
parameters of analyzing the land wuse dynamics
demographic pressure on land, and land degradation
processes. Indigenous knowledge responds primarily over
these long-term processes and takes into account offsite
effects of soil loss. Local responses have been gathered for
making land use planning strategies and complex soil
landscape management.

Indigenous Knowledge and Water

The importance of development of water resource was
recognized by many primeval civilizations which
emphasized on various water appropriation, collection and
distribution mechanisms. The maintenance of water quality
and regenerating means of water resources are critical
factors for sustainability, especially in the dry regions. Water
used to be regulated according to cultural norms of the
community, and shared and preserved everywhere. Earlier
people followed age old traditions both individually and
communally to conserve water for their multifarious use.
Traditionally, indigenous communities make decisions for
sensible use and management of natural resources, which
are governed by the village Council/institutions. Many tribal
and rural communities are well aware of the value of
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conserving these biological resources, and have developed
operative and effective methods to conserve these
resources. Traditionally, surface water is collected by
building embankments across natural water channels
whereas ground water is gathered through dug-wells. The
traditional system of rain water harvesting is one of the best
ways of water management, help people in overcoming rural
poverty and unemployment resulting in an overall
improvement of the economy. The traditional, cultural and
institutional mechanisms have evolved strategies for
effective use of these resources which comprises sharing,
managing and judicious usage of water resources.

Indigenous Knowledge and Forest Management

The indigenous communities of a particular region have
developed an interdependent relationship with nature in
spiritual and cultural form. They are subsisting with nature
in harmony and thus caring and managing their local forests
and forest resources, safeguarding the flow of
environmental services by applying and practicing their
traditional  environmental  knowledge  for  forest
management and conservation. One of the effective and
generally applied practice for conserving forests s
demarcation of holy forests, sacred groves/ woods and
dedication of coverings and patches of forests to some local
holy deity. Community foresting is also another effective
way to conserve forests in which indigenous knowledge has
an imperative role. Community Forests generally known as
Van Panchayat are playing significant role for achieving
ecological sustainability, conserving biodiversity, and most
importantly reducing poverty. Various studies show that
over half a billion people depend on the community-
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managed forests for fulfilment of their needs. The
community forestry practice ensures better forest
management and sustainable supply of goods to the
dependent inhabitant. In this practice, set of rules are
framed for indigenous community for proper usage of
natural resources and they have to follow these rules for
fulfillment of their needs and in return community make all
possible efforts to conserve these resources/ forests.

Indigenous Knowledge and Products Management
(Non-Timber)

Forests provide various products i.e. timber and non-
timber products. Demand and market of forest products
especially for non-timber products are increasing at national
level as well as global level and also providing opportunities
to indigenous communities for their livelihood. In
developing countries, millions of people are dependent on
wild edibles for food and adequate nutrition. The
consumption of forest products is totally dependent on the
indigenous knowledge system. Non timber forest products
especially medicinal plants and wild edibles are playing
remarkable role in health care and nutritional security. In
many remote and rural areas, collection of wild edibles and
medicinal plants are the main source of income of native
communities because they have inherited knowledge about
use of herbal medicine and new drug formulation. In many
developing countries, herbal medicines and wild edibles are
becoming the part of primary healthcare and recognized for
their nutritional value. Even if majority of indigenous
community is uneducated but they possess deep
understanding of traditional healthcare, rotational
harvesting for collection of medicinal plants, sustainable
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collection practices etc. In today's market driven economy,
medicinal plants and wild edibles are also known for
immunity boosting elements so indigenous community are
cultivating these plants for fulfilling raw material demand. In
fact, we can say that indigenous knowledge has made an
outstanding contribution in the origin and development of
traditional herbal therapies and modern drug preparations
and created enormous opportunities in the field of
pharmaceutical and nutraceutical.

Indigenous Knowledge and Gender Eauity &
Inclusiveness

Women and elders play a distinctive role in indigenous
communities as care givers as well as guardians of
community, culture, traditional knowledge and biological
diversity. Women are closely associated and connected with
their surroundings so they are more acquainted with
indigenous knowledge and concerned for the sensible use
of biodiversity and its conservation. In household and
agricultural activities, they handle most of the work, work
harder than men and play a dynamic role in ecosystem
management. They embrace extensive traditional
knowledge for forest management as well as agricultural
practices.

Sustainable Development Goals (SDG’s) And
Indigenous Knowledge System (IKS) Contribution

According to "The 2030 agenda for sustainable
development” given by all United Nations Member States,
there is a global compulsion for sustainable development to
provide the road map for peace and prosperity of people
and the planet in the present as well as in the future. The
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focus of the agenda is to achieve the 17 goals of sustainable
development. The role of Indigenous people is being
acknowledged towards achieving these sustainability goals.
Indigenous people are the genuine custodians of global
biodiversity and traditional methods and their knowledge
systems ensure the sustainability of the resources. IKS
contributes towards achieving sustainable development
goals such as providing quality education by promoting
lifelong learning opportunities, no poverty by providing
livelihood options, zero hunger by ensuring food security
through sustainable agricultural practices, clean water, and
sanitization by spring management etc. This system is pivot
for sustainable development as it is ingrained with
experimental learning, profound observations and close
relationship with local environment. 17 SDGs are interlinked
and universal call to address various challenges. As these
goals are extremely ambitious, their realization entails
reservoir of wisdom available in the form of IK.

IKS has contributed to attain Sustainable development
directly and indirectly. Following table 1 and table 2 show
this contribution. This IKS contribution is derived from the
available literature about Indigenous knowledge and
sustainable development goals Table 1 has shown SDGs
which can be achieved directly by applying indigenous
knowledge system.

Table 1

SDGs (Sustainable development | Contribution
goals)

SDG 2 (Zero Hunger)
SDG 3 (Good Health and Well-being)
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SDG 13 (Climate Action)
SDG 15 (Life on Land)
SDG 17 (Partnerships for the Goals)

SDG 6 (Clean Water and Sanitation) IKS has contributed directly to

SDG 12 (Responsible Consumption | attain
and Production) development goals.

these  sustainable

Source: Author’s compilation

Table 2 has shown SDGs which can be achieved
indirectly by applying indigenous knowledge system.

Table 2

SDGs (Sustainable development goals)

Contribution

SDG 1 (No Poverty)

SDG 4 (Quality Education)

SDG5 (Gender Equality)

SDG 14 (Life Below Water)

SDG 8 (Decent Work and Economic Growth)

SDG 9 (Industry  Innovation and
Infrastructure)

SDG10 (Reduced Inequalities)

SDG 11 (Sustainable  Cities and
Communities)

SDG 16 (Peace, Justice and Strong
Institutions)

IKS has contributed
indirectly to attain
these sustainable
development goals.

Source: Author’s compilation

Table 2 has shown SDGs which can be achieved
indirectly by applying indigenous knowledge system. Here
are some practices which contribute in attainment of

sustainable development goals.
e SDG 15: Indigenous/local

communities form

harmonious connection with nature through
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sustainable forest management for environment
sustainability

e SDG 2 & SDG12: Traditional agricultural practices,
Agroforestry and intercropping give valuable
lessons for removal of hunger and responsible
consumption and production.

e SDG14: Traditional fishing practices and
sustainable models alleviate overfishing concerns
and promote life below water.

e SDG 11: Indigenous societies’ community centrical
philosophy and societal structure highlights
sustainable cities and communities, prioritize
collective welfare over individualism

e SDG5: Indigenous practices often emphasize
gender role and give importance to women in
community decision making processes

e SDG 13: Indigenous communities adopt different
climate change adaptation strategies for
construction, cultivation and  survival like
construction of resilient residences or cultivation of
drought resistant crops based on the deep
understanding of their habitat as they are firsthand
witnesses of climate fluctuations,

Conclusion

Now, it is clear that indigenous knowledge acts as a
driving force in sustainable development of the economy
and contributed in the development of several sectors such
as forestry, agriculture, medicine, trade etc. Indigenous
knowledge system is environmentally sustainable in many
ways. Also, it is an imperative source of local existence and
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food security. Sustainable development agenda has goals
but it also has many issues and challenges such as
education, poverty, access to justice and climate change
which are directly affecting the life of indigenous people.
There are environmental hazards go side by side with
development initiatives. There will be negative
consequences for the survival of these populations as well
as for their knowledge systems in the absence of solutions
The skills and techniques of indigenous people provide
valuable information to the global community and a useful
model for biodiversity policies. Therefore, it is need of the
hour to solve the problems of indigenous communities and
protect the Indigenous knowledge system.

References

1. Bansal S, Sarker T, Yadav A., Garg |, Gupta M., Sarvaiya H.
(2024). Indigenous communities and sustainable
development: A review and research agenda. Global
Business and Organizational Excellence.43, 65-87.

2. Rebeka Sultana, Noor Muhammad, Zakaria A.K.M. (2018).
Role of indigenous knowledge in sustainable development.
International Journal of Development Research. 8(02),
18902-18906.

3. UNESCO (2016) Education for people and planet: creating
sustainable futures for all. Global education monitoring
report. UNESCO, Paris

4. Senanayake S.G.J.N. (2006) Indigenous knowledge as a key
to sustainable development. The Journal of Agricultural
Sciences.2(1),87-94.

5. Berkes F, Colding J, Folke C (2000) Rediscovery of
traditional ecological knowledge as adaptive management.
Ecol Appl 10(5):1251-1262

6. Gadgil M, Berkes F, Folke C (1993) Indigenous knowledge
for biodiversity conservation. Ambio 22(2/3):151-156

265|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

7. https://sustainability-directory.com/question/how-can-
indigenous-knowledge-contribute-to-sustainable-
development-goals/

8. https://iirr.org/indigenous-peoples-indigenous-
knowledge-and-sustainable-development/
9. https://unesdoc.unesco.org/ark:/48223/pf0000245623

10. https://sdgresources.relx.com/indigenous-knowledge

266 |Page


https://sustainability-directory.com/question/how-can-indigenous-knowledge-contribute-to-sustainable-development-goals/
https://sustainability-directory.com/question/how-can-indigenous-knowledge-contribute-to-sustainable-development-goals/
https://sustainability-directory.com/question/how-can-indigenous-knowledge-contribute-to-sustainable-development-goals/
https://iirr.org/indigenous-peoples-indigenous-knowledge-and-sustainable-development/
https://iirr.org/indigenous-peoples-indigenous-knowledge-and-sustainable-development/
https://unesdoc.unesco.org/ark:/48223/pf0000245623

TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2
ST 28

Literature as a Mirror of Gender Equality, Women
Empowerment, and Social Justice in Viksit
Bharat @ 2047

Dr. Rajdhan
Assistant Professor- English
Government Degree College
Pachperwa, Balrampur, Uttar Pradesh

Introduction

Literature has always mirrored the moral, emotional,
and intellectual condition of society. In the Indian context,
literary reflection has been more than an artistic pursuit it
has served as a means of social critique and collective self-
examination. The vision of Viksit Bharat @ 2047, which
strives toward a developed and equitable India by the
centenary of independence, demands not only
technological growth but also a commitment to gender
justice, empowerment, and inclusion. This chapter analyzes
how Indian literature in English and regional languages
embodies and advances these ideals. By tracing the
evolution of gender consciousness from the Vedic period to
the post-independence and digital eras, it explores how
writers have interrogated patriarchy, caste, and class
oppression, and how literary imagination continues to
inspire social reform. The study concludes that literature
functions both as a record of inequalities and as a catalyst
for humanistic transformation an indispensable companion
in India's journey toward a truly developed and
compassionate nation.

267 |Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

Literature has always represented humanity's collective
conscience, from the earliest oral traditions to modern
digital storytelling. It preserves what a community values
and reveals what it seeks to conceal, capturing both the aims
and paradoxes of social existence. In India, the written word
has traditionally gone beyond aesthetics to become a site of
ethical engagement and reform. As the country works
towards Viksit Bharat @ 2047, a vision that combines
material progress with moral responsibility, literature
continues to play a crucial role in shaping an inclusive and
just society.

A truly developed nation is one in which all citizens,
regardless of gender, caste, class, or geography, contribute
equally to progress. Therefore, social justice, women's
empowerment, and gender equality are not secondary
objectives but the moral foundation of progress. The
language and creativity required to promote these ideals are
found in literature. By depicting real experiences of exclusion
and  resistance, literature  encourages  empathy,
introspection, and the transformative qualities necessary for
national renewal.

Literature and the Growth of Social Consciousness

Literary theory has long been influenced by Aristotle's
mimesis, which holds that writing is a reflection of life.
However, Indian literature has never been a passive
reflection; rather, it reimagines and reinterprets life to elicit
moral reflection. Duty (dharma), fairness (nyaya), and
equality are among the ethical issues raised by ancient epics
like the Mahabharata and Ramayana. Through devotional
poetry, saints and poets from the Bhakti and Sufi traditions,
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such as Kabir, Mirabai, and Lal Ded, rebelled against caste
and gender hierarchies, claiming that everyone has the
divine.

Modern Indian writing inherited this reformist impulse.
As India modernised, literature began to question
entrenched social norms, becoming a conversation between
tradition and change. In this sense, literature does not
simply record progress; it urges society towards it. The
evaluation of a nation’s advancement, therefore, lies not
only in economic growth but also in the ethical imagination
that its literature cultivates.

Gender Equality in Indian Literary Heritage

Even ancient Indian literature contains the seeds of
gender balance. Scholars like Gargi Vachaknavi and Maitreyi,
who discussed metaphysics with male philosophers, are
mentioned in the Rig Veda, indicating an early recognition
of intellectual equality. However, women's voices were
muted as male rule tightened in later centuries. The medium
that was used to document and oppose this silence was
literature.

The eighteenth century was a turning point. Social
activists like Ishwar Chandra Vidyasagar and Raja
Rammohan Roy utilized pamphlets and prose to oppose sati
and promote widow remarriage. One of the earliest
methodical feminist criticisms of Indian patriarchy was
provided by Pandita Ramabai's The High-Caste Hindu
Woman (1887), which combined moral urgency with
firsthand observation.

Indian women started penning their own stories around
the 20th century. While Kamala Das's My Story (1976)

269 |Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

conveyed the psychological toll of social repression, Sarojini
Naidu's lyrical poetry honored female resilience. The trauma
of Partition was transformed into a female allegory of
survival in Amrita Pritam's 1950 novel Pinjar. Together, their
writings broadened the moral perspective of Indian
literature by presenting women as persons with agency and
desire rather than as symbols.

Post-independence fiction by Anita Desai, Shashi
Deshpande, and Nayantara Sahgal turned inward, exploring
the conflict between selfhood and social expectation. These
narratives emphasised that emancipation begins with inner
freedom, complementing the external reforms of earlier
generations. They remain touchstones for the gender-
equitable ethos envisioned in Viksit Bharat @ 2047.

Women’s Empowerment and the Modern Imagination

Empowerment is the ability to define one's identity and
communicate one's truth; it goes beyond political or
economic visibility. This re-definition has found a fruitful
home in contemporary Indian writing.

Through the character of Ammu, whose disobedience
of caste and patriarchal taboos transforms into moral
outrage, Arundhati Roy's 1997 novel The God of Small
Things deconstructs the intersections of gender, caste, and
class. The Inheritance of Loss (2006) by Kiran Desai charts
the challenges of female resilience and belonging in an
increasingly globalized India. Dalit women's
autobiographies, like Bama's Karukku (1992) and Urmila
Pawar's The Weave of My Life (2003), suggest that
empowerment is communal rather than just individual by
fusing personal struggle with collective awakening.
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Younger writers like Meena Kandasamy and Avni Doshi
continue this trajectory. Kandasamy's When | Hit You (2017)
opposes domestic violence with unflinching honesty, while
Doshi's Burnt Sugar (2020) reflects inter-generational
trauma and mental health. Such works broaden the
meaning of empowerment to include emotional and
psychological autonomy dimensions vital to a humane
concept of national development.

Social Justice and the Humanist Tradition

India's Constitution and literature are strengthened by
the quest of social justice. For a long time, writers have been
the country's moral conscience, pointing out structural
injustices and imagining compassionate solutions.

In contemporary literature, Mahasweta Devi's Draupadi
and Breast Stories dramatize the defiance of tribal women
against exploitation, transforming the body into a site of
resistance. Dalit authors such as Omprakash Valmiki and P.
Sivakami confirm that justice involves recognition, dignity,
and participation. Their writings echo the constitutional
promise that equality must be lived, not merely legislated.

Indian English Literature and the Vision of Viksit
Bharat @ 2047

Indian English literature combines local knowledge with
international discourse. A contemporary, inclusive, and
introspective India is expressed in its multiple voice. Gender
roles are examined in the context of urban change by
authors such as Githa Hariharan, Manju Kapur, and Shobhaa
Dé. While Kapur's Difficult Daughters (1998) finds personal
emancipation inside national conflict, Hariharan's The
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Thousand Faces of Night (1992) reimagines mythological
themes to depict modern female liberty.

Indian English poetry has been infused with feminist
and spiritual consciousness by poets like Eunice de Souza,
Meena Alexander, and Arundhathi Subramaniam. They
remind readers that empowerment is both an internal state
and a societal condition through their depictions of
sexuality, belonging, and self-realization. Together, these
writers offer a humanistic picture of Viksit Bharat, a country
that has advanced not merely technologically but also
morally and empathetically.

Education and the Development of Skills as Tools for
Empowerment

It is widely acknowledged that education plays a
significant role in empowering women.
Education is the best way to become financially
independent, according to Dhiman (2024), and women with
more education are thought to be less constrained, have
more influence over decisions, and have greater social
mobility. However, there are significant gender disparities in
higher education, with  women disproportionately
underrepresented in  STEM  (science, technology,
engineering, and mathematics) fields. Research has also
examined barriers to women's education. According to
Bhatia & Singhal (2024), girls are frequently prevented from
pursuing secondary and higher education by concerns
about early marriage, safety, and conformity to social norms.

Additionally, Oza (2024) contends that online learning
environments and digital education have the ability to
Research has also examined barriers to women's education.
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According to Bhatia & Singhal (2024), girls are
frequently prevented from pursuing secondary and higher
education by concerns about early marriage, safety, and
conformity to social norms. Furthermore, Oza (2024)
contends that if digital education and online learning
platforms are used among rural and disadvantaged women,
they could close the gender gap in schooling.

Intersectionality: Gender, Caste, and Class

It is impossible to comprehend the fight for gender
equality in modern India without looking at how caste, class,
and regional inequalities connect with it. Although feminist
scholars have articulated intersectionality on a global scale,
Indian  social realities have long included it
Autobiographical stories by Dalit women, including Baby
Kamble's The Prisons We Broke and Shantabai Kamble's
Majya Jalmachi Chittarkatha, eloquently illustrate how
patriarchal control and caste-based humiliation coexist and
shape every aspect of their daily experiences.

Such intersectional insights must direct public policy
and cultural discourse if Viksit Bharat @ 2047 is to attain true
inclusion. Development that ignores regional disparities,
economic injustices, or caste hierarchies runs the risk of
strengthening the very systems it aims to change. Here,
literature is crucial because it democratizes storytelling and
amplifies  minority  experiences. When historically
marginalized voices take center stage in national narratives,
society is forced to reconsider development from the
perspective of equity and justice. In this way, literature
serves as both a witness and a catalyst, guaranteeing that
the aspirations, agency, and dignity of those who have long
been ignored are included in India's development.
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Education, Literature, and Social Transformation

Societies have always built their hopes for equality,
decency, and advancement on the foundation of education.
By fostering emotional intelligence, cultural sensitivity, and
ethical reasoning, literature that is actively incorporated into
teaching and learning strengthens this foundation. A
comprehensive, adaptable, and multidisciplinary framework
that naturally aligns with the humanistic principles inherent
in literary studies is highlighted in the National Education
Policy 2020. The curriculum's inclusion of feminist, Dalit,
tribal, and regional voices enables students to interact with
a variety of viewpoints and address issues of justice, identity,
and power. Students are more equipped to engage properly
in a country that is changing quickly because to this
exposure, which helps them create an informed social
conscience.

Additionally, translation enhances the transformative
potential of literature and education. Translation creates
opportunities for experiences that cut beyond geographical
borders by making stories, poems, and essays accessible
throughout India's linguistic spectrum. Mutual respect and
empathy develop naturally when pupils are exposed to the
lived realities of people from all backgrounds and cultures.
This cross-cultural knowledge inspires citizens to envision an
inclusive national future while fostering unity without
eradicating variety. Education and literature together
strengthen the moral and social underpinnings required to
create a just, egalitarian, and fully developed India through
these interrelated processes.

Digital Media and New Narratives of Empowerment

In the digital era, literature has undergone a profound
transformation, moving beyond traditional books to
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dynamic, participatory online spaces. Digital platforms such
as blogs, YouTube, Instagram and spoken-word stages have
opened avenues for voices that were once marginalized or
unheard. Contemporary poets like Rupi Kaur, Nikita Gill, and
emerging Indian performers draw on simple yet powerful
language to narrate personal stories of pain, healing,
identity, and resilience. Their short, visually engaging forms
resonate strongly with younger audiences, proving that
literary expression need not be confined to academic or elite
spaces. Digital literature, by breaking down barriers of
language, geography, and accessibility, allows individuals to
articulate their experiences with immediacy and authenticity.

These new modes of expression embody India’s long
tradition of collective dialogue, debate, and storytelling. The
participatory nature of digital culture enables readers and
viewers to respond, reinterpret, and share narratives, turning
literature into a collaborative act. This digital
democratization mirrors the vision of Viksit Bharat@?2047,
where inclusivity, empowerment, and social awareness are
central goals. The stories shared online whether poems,
performances, or personal reflections create communities of
support and solidarity, especially for women, youth, and
marginalized groups. As these narratives circulate globally
while remaining rooted in local experiences, they reaffirm
literature’s timeless role as a catalyst for empowerment,
transformation, and social harmony.

A Humanistic Vision of Viksit Bharat

A truly developed India Viksit Bharat @ 2047 cannot be
measured by economic indicators alone; it must also reflect
the moral strength, emotional maturity, and ethical
consciousness of its people. Literature plays a central role in
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shaping this broader vision by nurturing compassion,
sensitivity, and respect for human dignity. Through stories
that confront injustice and celebrate human courage,
literature teaches citizens to imagine a society where
equality is instinctive rather than enforced, and diversity is
embraced as a source of collective strength. Writers, poets,
and thinkers serve as the moral architects of the nation,
continually questioning the meaning of progress and
reminding society that development without humanity is an
incomplete journey.

Indian literature, rich in narratives of struggle, resilience,
and aspiration, equips readers with a moral language
through which they can understand and challenge societal
inequalities. These narratives cultivate empathy an essential
foundation for justice and encourage individuals to envision
a more inclusive and compassionate future. By presenting
alternative  possibilities and human-centered ideals,
literature inspires citizens to participate actively in building
a humane and harmonious civilization. Its timeless message
endures: empowerment arises from critical awareness,
justice is rooted in empathy, and equality flourishes through
the power of collective imagination.

Conclusion

As India moves steadily toward the vision of 2047,
literature will remain both the mirror that reflects social
realities and the mentor that guides collective conscience. It
documents the changing aspirations, anxieties, and
achievements of the nation, while simultaneously nurturing
the moral clarity necessary for transformative progress.
From the philosophical hymns of the Vedas and the
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reformist writings of the Bhakti poets to the contemporary
digital expressions of today's youth, India’s literary tradition
has consistently upheld the principles of equality, justice,
and human dignity. This long continuum of thought
underscores that true advancement is not merely a matter
of economic growth or technological modernization but
also the cultivation of ethical values and emotional
intelligence.

For development to be meaningful, technological
innovation must walk hand in hand with cultural depth and
social responsibility. Literature plays a vital role in sustaining
this equilibrium by fostering empathy, sharpening critical
awareness, and encouraging citizens to imagine a more
humane world. When readers engage with narratives of
struggle, resilience, and hope, they learn to see progress not
as a purely material pursuit but as a shared moral journey.
As these values become embedded in public consciousness,
the ideal of a developed, just, and compassionate Bharat
transforms from aspiration to lived reality fulfilling the
promise of Viksit Bharat @ 2047.
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Imagine India in 2047 celebrating its 100th year of
independence, where the dream of Viksit Bharat will be to
become a vishwa guru not only in an economic manner but
also in a cultural, social, and democratic one. At the heart of
this journey lies the media, the mirror of society, watchdog
of the legislature, executive, and judiciary, and most
importantly, the voice of the people. The media is the
narrator of our collective aspirations, not merely an
institution that disseminates information. It shapes the
future by creating awareness, building accountability, and
guiding the masses' opinion towards constructive nation-
building, as envisioned in the theme of Viksit Bharat @2047.
The path demands a media ecosystem rooted in truth,
ethics, and inclusivity. While technology enables faster
communication, it also brings challenges misinformation,
disinformation and malinformation. Therefore, the true role
of media in a developed India is not just to inform, but to
educate, engage, and empower. A free and responsible
media can turn the dream of Vikshit Bharat into reality by
making every Indian a conscious participant in the country’s
growth story.

Media after independence

After independence, India was still finding its
democratic rhythm when All India Radio acted as the
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maestro for the nation by informing citizens about
government policies, spreading agricultural and health
awareness, and uniting a multilingual country with Bankim
Chandra Chatterjee’s 'Vande Mataram’, A.F.S. Talyarkhan's
cricket commentaries, and Saeeda Bano's daily updates. For
millions of Indians, the radio was not just a box that plays
music but a companion that carried the pulse of the nation
into homes and villages.

By the 1980s, television gave citizens a chance to
envision, share, and enact new possibilities for the future.
Serials like Hum Log and Buniyaad reflected the aspirations
of the middle class, while Ramayan and Mahabharat turned
Sunday mornings into national festivals. Television became
a storyteller of issues that needed to be addressed in Indian
society, like literacy, women's empowerment, and national
integration.

India conducted an experiment that changed how
media was used in the Indian space. It used technology for
social upliftment. The Satellite Instructional Television
Experiment (SITE) in 1975-76 was a big jump, using satellites
to telecast educational programs directly to community TV
sets in approximately 2,400 remote villages. For the first time
in India, farmers were enabled with agricultural knowledge,
and women learned about health and hygiene through a
visual medium. SITE showed that media was not just a
medium for entertainment but could be used to unlock
social upliftment. This was a powerful declaration for India:
technology could be a tool to bridge the information gap
and empower its most remote citizens. This act served as a
fundamental stone for Digital India. Radio, television, and
cinema acted as more than mediums of entertainment; they
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helped an infant democracy find its cultural rhythm, its
moral debates, and common ground. This prepared the
foundation of today's digital era, where the challenge is no
longer to connect villages to metropolises but to connect
aspirational Indians to the dream of Viksit Bharat @2047.
Silence in a democracy is dangerous, but an aware citizenry
makes it a system of government that is truly for the people,
by the people, and of the people. Awareness of rights,
responsibility, policies, and realities are the building blocks
of a great democracy. Here, the media plays a decisive role
by informing, educating, and mobilizing citizens. From
newspapers to Facebook, from Doordarshan to digital apps,
the media shapes how people see their society and play
their roles in it. The Green Revolution became successful not
just because of new seeds, fertilizers, and less use of manure,
but because awareness of agricultural technologies required
the dissemination of information about their existence,
profitability, and most favorable use. High-yielding varieties
of rice and wheat were ordered to be promoted on a
national scale in 1966, which was only possible because of
the dissemination of information regarding this initiative to
the people of India who are farmers and agricultural
landowners, in a way that a normal person without any
extraordinary education could understand. All these efforts
from All India Radio and other media organizations resulted
in food security for India. The Beti Bachao, Beti Padhao
campaign, launched in 2015, was more than just an abstract
policy; it was a social movement aimed at saving the girl
child and promoting her education. While the government
provided institutional support, it was the media that
transformed it into a topic that every layman can discuss and
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implement. From television, radio, and full-page newspaper
ads to social media campaigns, the message of valuing
daughters reached every corner of India. Bollywood actors,
cricketers, and other celebrities became the face of the
campaign, ensuring it appealed to diverse audiences. The
world's largest cleanliness drive, ‘Swachh Bharat Abhiyan’,
was launched in the year 2014 to make India more aware
about how to eliminate open defecation and improve solid
waste management. While the government-built toilets and
improved waste management systems, it was the media that
turned the campaign into a mass movement. The Prime
Minister's appeal reached millions through television and
radio jingles. On the other hand, social media amplified the
message through hashtags like #MyCleanindia. The power
of celebrity influence was also used: actors, sportspersons,
and spiritual leaders were seen sweeping streets and urging
people to join in. The media transformed the Swachh Bharat
Abhiyan from being a government scheme into a people’s
responsibility and a cultural change. The Digital India
mission targets transforming India into a digitally
empowered society. Its goals included universal internet
access, e-governance, and digital payments, but the major
goal was to bridge the digital divide. From television ads
showing villagers using e-governance to catchy radio jingles
for UPI payments, the new media became the bridge
between technology and citizens. Whether it was about
spreading awareness during the Green Revolution,
mobilizing people under Beti Bachao, Beti Padhao, inspiring
cleanliness through Swachh Bharat, or empowering citizens
under Digital India, the media has carried policy from paper
to people. In the coming decades, as India aspires to be a
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global leader, the media will stand as both a mirror and a
lamp, reflecting India's realities while lighting the path
towards an inclusive, informed, and developed nation.

The Media Industry as a Significant Economic
Contributor

Beyond educating, entertaining, and informing, the
media industry today is one of the strongest drivers of
India’s economy, creating employment, revenue, and, most
importantly, global influence, which is the new currency of
the global village. As being a superpower is now an age-old
notion, soft power is the new trend. What began as a tool of
resistance has today transformed into an industry valued at
billions, with nearly 900 million Internet users projected by
FY25 and the media and entertainment industry set to touch
73.6 billion U.S. dollars by the year 2027. This proves that the
media is not merely a channel to disseminate information
but is the narrator of Viksit Bharat @2047. As India steps
closer to its century of independence and the vision of Viksit
Bharat @2047, the media ecosystem is making India not just
a cultural and creative powerhouse but also an economic
leader, with 2-2.5 million digital creators influencing over
359 U.S. dollars in spending.

If Swaraj was the gift of the press in 1947, then Vikas
must be the gift of the media in 2047 by turning awareness
into action and information into an economy. The media's
most direct and influential aspect towards government aims
lies in its power to democratize economic information.
India's masses lack financial literacy in comparison to first-
world countries, as only approximately 3% of the Indian
population invests in stocks, whereas in a country like
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America, around 62% of the population invests, making a
profit for themselves as well as for their country. Despite
having one of the world’'s highest saving rates, a large
amount of capital is kept in the dark. This disparity is not
from a lack of ambition but from a lack of financial
knowledge. Herein lie opportunities for the Indian media to
transform from a silent observer to an active educator by
creating financial content available in various languages.
Through this, the media can empower millions of new
investors. This will provide citizens with the education and
confidence to protect themselves from fraudulent schemes
and channel household savings into an active income,
fueling development with domestic capital.

Bridging the Information Gap in the Agrarian Sector

India is a country of farmers and without their active
participation this aim is unachievable. Around 47% of India’s
population depends on agriculture. Climate change is the
biggest threat to farmers' income, as the Economic Survey
of the Government of India tells us that it could reduce
agricultural income by 15% to 25%, a devastating blow that
will be tough for the nation to handle. Instead of just
reporting on farmers' distress after a drought, the media's
mission is to break the vicious cycle by translating complex
climate data into advice that matters, explaining how a
farmer in Vidharbha can switch to more drought-resistant
crops and replicate practices that increase yield by 40% for
farmers in Rajasthan. This is where the media arms farmers
with knowledge, which can change them from victims of
climate change into agents of a profitable agricultural future.
Viksit Bharat is an aim the country wants to achieve in the
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near future, but to achieve this, the media has to shake
hands with new technologies. It needs to shift its focus from
the high-decibel drama of politics to sustainable
development in all aspects. Viksit Bharat is an aim the
country wants to achieve in the near future. To achieve this,
the media has to embrace new technologies, as it needs to
shift its focus from the high-decibel drama of politics to
sustainable development in all aspects. In this, emerging
technologies will act as the greatest contributor to the
country's mission by fostering empathy and a sense of
shared reality. Just imagine the impact when India’s diversity
is available to all through virtual reality (VR) and augmented
reality (AR). This will allow a citizen from Kashmir to
experience Kanyakumari from the comfort of their own
home. For instance, technology can shift the conversation
on climate change from one had in air-conditioned rooms
to the immersive experience of standing on a melting
Himalayan glacier. For governance, it can turn a complex
structural plan from a 2D blueprint into a 3D model that
citizens can walk through. Ultimately, immersive journalism
will transform citizens from passive consumers of news into
active participants in the nation's journey, making Viksit
Bharat not just a policy but a lived reality.

Cultivating a Collective Consciousness Among India's
Youth

India has the largest youth population in the world, with
approximately 65% of its population under 35. To build a
strong foundation, youth are the key, and India is privileged
to have this human resource. The primary architect of this
will be the media, by shaping aspirations from purely
individual success towards collective contribution to the
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Viksit Bharat mission. By framing the concept of Vikas with
the same emotional urgency that Swaraj once held, the
media can implant in youth a powerful sense of purpose and
the belief that they are the primary stakeholders in building
a developed India. The media's second role will be to
translate this national vision into actionable pathways for
youth. It must serve as a practical bridge, converting
complex policies into accessible movements like the Swachh
Bharat Abhiyan and Digital India. The media's role extends
beyond dissemination to creating interactive feedback loops
by establishing platforms like digital forums and televised
town halls, where they can not only participate in the
mission but also critique it, offer innovative solutions, and
track progress. This fosters a culture of transparency and
holds institutions accountable, in this way changing young
citizens from passive consumers of media content into co-
authors of the Viksit Bharat story. From the term of
independence in 1947, two division of a developed nation in
2047 media must evolve from being a murder, reflecting
society or a watchdog guarding democracy to becoming the
architect of national consciousness. The ultimate measure of
its success will not be viewership rating or viral trends, but
in its ability to foster a dialogue between citizens and
government, creating a culture of transparency and
accountability. The media of 20th century armed Indians
with Swaraj, the media of 21st century start with the greater
mission, the citizens with tools, purpose and delivering
believe required to make Vikshit Bharat a levied reality.
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Viksit Bharat is not just a vision, but rather a necessity.
It not only includes an economically and globally recognized
India, but this vision also talks about social equality. Social
equality means a society where no one is treated differently
just because they belong to different genders, castes, and
faiths. Speaking of gender, women's empowerment has
always remained a topic of discussion. If a nation wants to
grow rapidly, then women's development is one of the
crucial criteria to be fulfilled. One of the basic pillars of any
nation's development is its evolutionary law, which changes
with the needs of society and develops the nation.

Roscoe Pound was an American jurist and a legal
philosopher who propounded the theory of social
engineering. He asserted that law should evolve with society,
meaning that laws must change according to the needs of
societal transformations, as law is a tool that shapes society
and works to satisfy its needs. Pound's theory of social
engineering was one of the greatest contributions to 20th-
century jurisprudence. He explained how law should change
in accordance with the needs of society law is dynamic, not
static. The law is not just a set of principles but also shapes
the living standards of society and provides a foundation for
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creating social change. The law is eternal always present in
nature; it treats every creature equally but we as humans, do
not understand the vital concept of law. It has always been
responsible for maintaining balance within society. It has
also played vital roles in social change and reforms. The law
has been a key solution to the biggest challenges and
problems, whether they are related to racial discrimination,
caste discrimination, or gender inequality. The law has
provided many provisions to end such evils in society.

Women's empowerment and gender equality are
among the biggest pursuits of the law. Lawmakers, scholars
and administrators are responsible for making laws that will
help build a state or nation where no one will ever feel
inferior to another. The idea of 'Viksit Bharat' supports the
idea that laws should adapt to societal changes and uplift
the suppressed sections of society including women,
children, and tribal communities. The law acts as a catalyst
for women's empowerment in Viksit Bharat, which is a
significant topic of discussion. The law has made
considerable efforts to uplift women in Indian society. The
traditions of 'Devdasi' and 'Sati' are historically mentioned ill
practices; they are social evils that were reformed by
legislation. While 'Sati Pratha' was prohibited by the Sati
(Prevention) Act, 1987, which came into force in 1988, the
Devadasi system was outlawed through various state laws,
culminating in comprehensive legislation like the “Madras
Devdasi (Prohibition of Dedication) Act, 1947, Karnataka
Devadasis (Prohibition of Dedication) Act, 1982, Andhra
Pradesh Devadasi (Prohibition of Dedication) Act, 1988, and
the Karnataka Devadasi (Prevention, Prohibition, Relief, and
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Rehabilitation) Bill, 2025" that criminalizes the practice of
Devdasi throughout the nation.

Conceptual Framework

The Indian Constitution has always talked about
equality among the citizens of India. Every Indian citizen is
entitled to live their lives with dignity and equality. When it
says 'every Indian citizen," it is very reasonable to say that
women are also equal participants to men in every field of
opportunity and rights. A woman is a builder of society; she
is a source of life, and her participation in a nation's success
is very important and crucial. Women's empowerment
means providing a stage or base where women can equally
participate in the societal, cultural, economic, and civic
development of the nation. Viksit Bharat's vision supports
the ideology of equal participation and encouragement of
every Indian citizen, especially women. The integration of
women's development in Viksit Bharat will be categorized
based on their social, cultural, economic, and political
representation.

Social Impact of Women's Empowerment in Viksit
Bharat

Women's social status in Indian society has always
remained a huge topic of discussion in India. Reducing
gender-based discrimination and making laws that promote
equality and integrity has always been a pursuit of the legal
system. Providing a standardized level of education and
equal opportunities for the participation of women in every
field can help to encourage women's empowerment.
According to surveys from a Sputnik India report from
March 2023, the literacy rate of women has risen to 77%.
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While another report from the 2023 to 2024 PLFS indicated
74.6%, surveys vary from year to year. Education is a way to
build a nation where development can be achieved in
various ways. Providing jobs and equal opportunity is also a
step towards the social development of women in India.
"Article 16 (equality of opportunity in public employment)
and Article 39(d) (directive principle for equal pay for equal
work for men and women)” promote the concept of social
equality and the opportunity to participate in economic
development. Providing maternity leave and child care leave
for working women is also a step towards their societal
development. Maternity leave in India is primarily governed
by the Maternity Benefit Act, 1961, whereas child care leave
is not a single statutory right but is recognized as part of
women employees' constitutional rights. The Babita Punia
case (February 2020) held that “women officers serving in
the Indian Army on Short Service Commission are also
entitled to permanent commission (PCs) and command
positions on par with male officers in all non-combat
branches. The court rejected gender-biased arguments
based on stereotypes like motherhood or physical
limitations as unconstitutional under Article 14 (equality
before law) and Article 15, which makes any provision
unconstitutional if it discriminates against any person on the
basis of their gender, caste, or race. There are many other
landmark cases which have ensured women's social security
on every level”

Cultural Influence of Women's Empowerment on
Viksit Bharat

In Viksit Bharat, women are breaking gender-biased
norms on a large scale. The Constitution and law have

291|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

assured everyone's equality and social security. The cultural
representation of women has changed very much in recent
years. They are not only for childbirth or motherhood, and
being a good wife is not just their goal. They are excelling in
the fields of education, law, and politics, and as serving
officers in the army. The Hindu Succession (Amendment) Act,
2005, gives daughters the same rights as sons in their
parental property, which was not culturally the case before
the Hindu Succession Act, 2005. The law plays a vital role in
the enactment of such legislation, which always makes
evolutionary changes towards the idea of Viksit Bharat 2047.
In the Shah Bano case (1985), “The Supreme Court held that
under Section 125 of the CrPC, a Muslim divorced woman is
entitled to maintenance even after the iddat period if she is
unable to maintain herself. Shah Bano was a 62-year-old
woman who was divorced by her husband through triple
talag and was denied maintenance. The Supreme Court held
that every divorced woman has a right to maintenance
regardless of her religion if she is unable to maintain herself.
This case gave rise to the enactment of the Muslim Women
(Protection of Rights on Divorce) Act, 1986. The purpose of
this act is to protect Muslim women's rights after divorce.
This case also set a benchmark for the cultural
empowerment of women in India."

Economic Aspect of Women's Empowerment in Viksit
Bharat

The economic growth of any country plays a significant
role in its global development. The economy will grow and
flourish when every citizen of that country makes equal
efforts towards it. Also, providing jobs and opportunities
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which ensure participation is a goal of Viksit Bharat.
Women's role in the growth and flourishing of the economy
is also impossible to deny. The Ministry of Labour and
Employment, in collaboration with LBSNAA, Mussoorie,
organised a roundtable discussion on the 3rd and 4th of
March 2025 to deliberate on improving female workforce
participation in India, allied with the Viksit Bharat 2047 vision
of achieving 70% participation. It has been noted that over
the past 6 years, female workforce participation has
increased. “The worker population ratio for women aged 15
years and above has risen from 22.0% (2017-18) to 40.3% in
2023-24, while the labour force participation rate (LFPR) has
increased from 23.3% to 41.7% in the same period. The
unemployment rate for females has also declined from 5.6%
to just 3.2%." All these things have been stated by Smt.
Sumita Dawra, who explicitly emphasized the role of this
roundtable in creating constructive workforce policies:
“Focused decisions on identifying systematic barriers and
policy gaps are crucial for formulating innovative solutions
that align with India's broader economic and social
development goals.”

Political Aspect of Women's Empowerment in Viksit
Bharat

The political empowerment of women makes them
socially responsible in a democracy. The Indian Constitution
has granted women voting rights since its inception. “The
73rd and 74th Amendments to the Indian Constitution have
reserved at least one-third of seats for women in Panchayats
(local village councils) and municipalities, creating a strong
foundation for women's participation in grassroots politics.”
A recent amendment in 2023. “The 106th Amendment,
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mandates a one-third reservation for women in the Lok
Sabha (the lower house of Parliament) and state legislative
assemblies, though it will be implemented after the next
census and delimitation. This increases female participation
in politics; female politicians try to prioritize rule-making for
the benefit of women's welfare in society.”

Legislation for Women's Empowerment in Viksit
Bharat

In India, there are laws for the safety and progress of
women in every aspect, such as family, the workplace,
ownership, and property. The Indian Constitution sets the
ground for the development of women in every aspect,
economically and politically. The main goal for the
establishment of such legislation is to create a balance
between society and law. Historically, some laws were
regressive towards women. These legislations were
established to create equality among the citizens of India.
Both rights and duties are correlatives of each other. Many
rights are given to women, such as the right to maintenance,
the right to free legal aid, the right to equal pay, and many
other rights. These above-mentioned rights and other rights
get protection through legislation. To give more power to
these legislations, acts are established.

The Protection of Women from Domestic Violence
Act, 2005

Domestic violence is a hideous act that should be
punishable by all means. The Protection of Women from
Domestic Violence Act, 2005, is one of the key acts for
protecting women from such cruelty. It assures the safety of
women from domestic violence in India. The law strives to
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provide protection orders, residence orders, as well as
monetary relief, which is meant to secure their safety and
general well-being. The Dowry Prohibition Act, 1961. Dowry
is one of the leading problems in Indian society. The main
intention of the act is to stop the menace of dowry in India.
It also protects women who want to get married but are not
able to because of frivolous dowry demands. The Sexual
Harassment of Women at Workplace (Prevention, Prohibition
and Redressal) Act, 2013. The act came into being after the
landmark case of Visakha v. Union of India. Before this case,
there were no such provisions for sexual harassment at the
workplace. The goal of this act is to protect women from
sexual harassment at the workplace and to provide a secure
working atmosphere. There are many other legislations
which provide property rights to women, termination of
pregnancy rights to women, and many more. These
legislations protect the integrity of women and give them
the personal liberty to enjoy their lives with their own
decisions. The law serves as a vital catalyst for achieving
women's empowerment, foundation of the Viksit Bharat
2047 vision. India's legal framework, from foundational
constitutional guarantees of equality to specific acts
addressing domestic violence, dowry, and workplace
harassment, provides the essential tools for social change.
By dismantling historical barriers and ensuring
contemporary protections, these legislations are crucial for
fostering women's equal participation in the nation's social,
economic, and political growth. The
continuedstrengthening and implementation of these laws
are fundamental to realizing a truly developed and equitable
India.
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Abstract

The vision of Viksit Bharat@2047 represents India's
ambitious roadmap toward becoming a developed nation
by its centenary of independence. This paper examines the
critical role of gender equality, women empowerment, and
social justice as fundamental pillars for achieving this
transformative vision. Through a multidisciplinary analysis
including contemporary government policies, global best
practices, ancient Buddhist philosophical principles, and
empirical and evidence-based data, this study reveals that
women-led development is not merely an end but a means
to achieve an aspirational goal for sustainable nation-
building. This research articlevarious government initiatives,
international models, and creative strategies to put forward
a holistic framework for inclusive development. Drawing
from the Global Gender Gap Report 2024, which ranks India
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116th out of 146 countries with a 64.1% gender gap closure,
the paper identifies essential intervention areas. By
incorporating  Buddhist  doctrines of compassion,
interconnectedness, and mindful governance with
contemporary policy frameworks, this study suggests a
holistic approach to achieving gender parity. The results
propose that accelerated advancement in women's
economic participation, educational attainment, and
political empowerment could contribute greatly to India's
GDP growth and social cohesion by 2047.

Keywords: Viksit Bharat 2047, Gender Equality, Women
Empowerment, Social Justice, Nation Building, Buddhist
Philosophy, Policy Implementation, Economic Development

Introduction

As India stands at the threshold of its centenary of
independence, the vision of Viksit Bharat@2047 appears as
a clarion call for comprehensive national transformation.
Prime Minister Narendra Modi's vision of developed India
necessitates the full and equal participation of women, as
put in words by India's Permanent Representative to the UN,
Ruchira Kamboj. This paper explores how gender equality,
women RIempowerment, and social justice serve as
foundational aspects for India's journey toward becoming a
developed nation. The concept of Viksit Bharat extends
beyond mere economic indicators to encompass holistic
development that guarantees prosperity for every section of
society. Women-led development, anchored in the
empowerment of women and the welfare of children, is the
foundation of India's concept of Viksit Bharat by 2047, as
emphasized by Lok Sabha Speaker Om Birla. This viewpoint
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acknowledges that sustainable development cannot be
achieved without addressing the systemic inequalities that
have historically marginalized women and other vulnerable
groups.

The Current Landscape: Challenges and Opportunities
India's Gender Gap Reality

According to the World Economic Forum's Global
Gender Gap Report 2024, India has closed 64.1% of its
gender gap in 2024, representing both progress and
persistent challenges. The country ranks 116th out of 146
nations, indicating significant room for advancement across
multiple dimensions of gender parity. The report specifies
particular problems in educational attainment and political
empowerment, while pointing out improvements in
economic participation and opportunity. This positioning
reflects India's complicated gender landscape, where
traditional social structures (Patriarchal Mindset) intersect
with modern aspirations. The demographic dividend of
having the world's largest youth population becomes a
strategic advantage only when it includes equal
opportunities for all genders. Women are emerging as key
drivers of India's economic transformation through higher
workforce participation, entrepreneurship, and financial
inclusion.

The Economic Imperative

Women's economic empowerment directly correlates
with national economic growth. Research indicates that
countries with higher gender parity in economic
participation experience faster GDP growth, improved
innovation indices, and greater social stability. For India to
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accomplish its target of becoming a $30 trillion economy by
2047, incorporating women into the workforce at all levels
becomes not just socially desirable but economically
essential. The leadership and contribution of women is
pivotal to India's journey towards Viksit Bharat by 2047, as
emphasized in recent parliamentary dialogues. This
recognition has translated into concrete policy initiatives,
including gender-responsive budgeting, which serves as a
socio-economic model for inclusive development.

Government Initiatives and Policy Framework
Recent Policy Developments

The Indian government has carried out several
transformative policies aimed at women empowerment and
gender equality. The Women's Reservation Act (Nas Sakti
Vandan Adhiniyam), providing 33% reservation for women
in Parliament and state legislatures, symbolizes a landmark
constitutional amendment that will greatly enrich women's
political participation. This policy aligns with global best
practices in political representation and addresses India's
historically low performance in the political empowerment
dimension of gender parity. The Pradhan Mantri Mudra
Yojana has especially aided women entrepreneurs, with over
60% of loans disbursed to women-led enterprises. Likewise,
the Jan Aushadhi scheme has made healthcare accessible,
while the Pradhan Mantri Ujjwala Yojana has delivered clean
cooking fuel to over 90 million households, primarily
helping women who traditionally bear the responsibility of
household energy management.

Digital Financial Inclusion

The India Stack and digital payment infrastructure have
revolutionized financial inclusion for women. The Jan Dhan-
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Aadhaar-Mobile (JAM) trinity has facilitated direct benefit
transfers, reducing leakages and empowering women with
direct access to government schemes. This technological
approach to inclusion demonstrates how innovation can
speed up social change.

Educational Reforms

The New Education Policy (NEP) 2020 integrates
gender-sensitive pedagogy and aims to achieve 100%
literacy by 2030. Special provisions for girls' education,
comprising scholarships, transportation facilities, and safety
measures, address conventional obstacles to female
education. The priority on STEM education for girls aligns
with India's goal of becoming a global innovation hub.

Global Best Practices and Lessons
Nordic Model of Gender Equality

Countries like Iceland, Norway, and Finland always rank
at the top of the Global Gender Gap Index due to
comprehensive policies dealing with work-life balance,
parental leave, and political representation. Iceland's
approach of compulsory gender quotas on corporate
boards and transparent salary reporting has greatly lowered
the gender pay gap. India can acclimate these policies to its
cultural context while retaining the underlying principles of
transparency and accountability.

Rwanda's Political Representation

Rwanda's attainment of 61% female parliamentary
representation demonstrates how political will and
constitutional provisions can rapidly transform gender
representation in governance. The country's approach of
reserving seats while maintaining merit-based selection
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offers valuable insights for India's implementation of
women's reservation.

South Korea's Economic Integration

South Korea's transformation from a traditional society
to a modern economy while increasing women's workforce
participation delivers relevant lessons. Their priority on
childcare infrastructure, adaptable working arrangements,
and cultural change movements proposes a roadmap for
identical transformations in India.

Buddhist Philosophy and Governance
Compassionate Leadership

Buddhist philosophy underlines compassion (karuna) as
an essential virtue for leadership and governance. In the
context of women's empowerment, this translates to policies
that recognize the interconnected nature of social
challenges and handle them holistically. The Buddhist notion
of interdependence (pratityasamutpada) recommends that
women's empowerment is not an isola secluded goal but
interconnectedness with overall societal well-being. Ancient
Buddhist texts like the Vinaya Pitaka contain progressive
views on women's capabilities and rights, challenging
contemporary gender stereotypes that existed deeply in
Indian society. The principle of the Middle Path (madhyama
pratipad) offers a framework for balancing traditional values
with progressive change, encouraging society to develop
without losing its cultural essence.

Mindful Governance

The Buddhist practice of mindfulness in decision-
making underlines awareness of consequences and ethical
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reflections. Applied to policy-making for gender equality,
this strategy encourages evidence-based decisions that
consider long-term social impact rather than short-term
political gains. The concept of right livelihood (samma ajiva)
helps women's economic empowerment as a pathway to
dignity and self-determination.

Judicial Milestones: Supreme Court and High Court
Judgments Shaping Gender Equality

The Indian judiciary has played a significant role in
advancing gender equality through milestone judgments
that have redefined constitutional interpretation and social
norms.

Transformative Supreme Court Judgments (1997-
2025)

A selection of landmark rulings that expanded
constitutional rights and social justice in India.

Case Name Key Outcome Core Principle
(Year) Demonstrated
Vishaka V. Established legally Prajna (Wisdom):
State of binding guidelines Judicial innovation to
Rajasthan against  workplace fill a legislative vacuum
(1997) sexual harassment, and protect
later codified into fundamental rights.

the 2013 Act.

Joseph Shine Struck down the Samata (Equality):
v. Union of archaic adultery law Affirmed individual
India (2018) (IPC 497) for autonomy and equal

treating women as
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their husbands'
property.

dignity  for
within marriage.

women

Indian Young

Lawyers
/Association V.
State of

Kerala (2018)

Upheld the right of
women of all ages
to enter the
Sabarimala temple.

Samata (Equality):
Asserted that
constitutional morality
and equality override
discriminatory religious
customs.

Secretary,
Ministry ~ of
Defence .
Babita Puniya
(2020)

Granted Permanent
Commission to
women officers in
the Army, rejecting
arguments  based

Samata (Equality):
Mandated substantive
equality and equal
opportunity for women
in the armed forces

on gender
stereotypes.

Progressive High Court Interventions

High Courts across India have delivered crucial rulings
on equal pay jurisprudence, maternity rights, gender-
responsive governance, and property rights. The Delhi High
Court has mandated equal pay for equal work in
government schools, while the Madras High Court
expanded maternity benefits to contractual workers. These
decisions demonstrate how High Courts bridge the gap
between  Supreme  Court principles and local
implementation of the challenges.

The School-to-College Pipeline: A Comprehensive
Equality Framework

The journey from school to college represents a critical
pathway for achieving gender equality, with each stage
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building upon previous achievements to create a
comprehensive empowerment ecosystem.

Early Intervention and Primary Education

Beti Bachao Beti Padhao: This flagship program deals
with the foundational challenge of sex selection and girl
child survival. By integrating awareness campaigns with
incentive structures, BBBP creates the essential first step:
ensuring girls are born and valued. The program's success in
enhancing child sex ratios in traditionally adverse states like
Haryana indicates how targeted early intervention can
reshape social attitudes. The Gender Parity Index (GPI) at the
primary level reached 1.03, indicating more girls than boys
are now enrolled in primary education. This achievement
represents the realisation of targeted interventions
including the Mid-Day Meal Scheme, free textbooks, and
elimination of school fees.

Secondary and Higher Education Transformation

Infrastructure Revolution: The Swachh Vidyalaya
campaign's focus on separate toilets for girls addressed a
critical barrier to education. States like Rajasthan and
Madhya Pradesh, which saw significant improvements in
girls' enrollment following toilet construction, demonstrate
how addressing practical needs can drive systemic change.

Higher Education Success: In financial year 2022, over
20 million female students were enrolled in higher education
across India, representing a significant milestone. However,
female enrollment still lags in Commerce, engineering, IT &
Computer, Management and Law, with engineering showing
the most striking difference as female enrollment is just 40%
of male enrollment.
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New Education Policy (NEP) 2020: Gender-
Transformative Framework

NEP 2020 establishes dedicated Gender Inclusion
Funds, STEM scholarships and mentorship programs,
mandatory gender audits of curriculum, and gender
sensitization programs for all stakeholders. The policy
emphasizes encouraging girls in STEM through scholarships,
mentorship programs, and career guidance to address
critical pipeline issues.

Case Studies and Success Stories
The Kudumbashree Model, Kerala

Kerala's Kudumbashree program demonstrates how
community-based women's empowerment can drive local
economic development. With over 4.5 million women
members across 300,000 neighborhood groups, this
initiative has created a parallel economy led by women. The
program's three-tier structure - Neighborhood Groups, Area
Development Societies, and Community Development
Societies - creates a comprehensive support system for
women's participation in economic activities.

Self-Help Group Federation Model

The transformation of traditional Self-Help Groups into
federated structures has created sustainable economic
institutions. States like Andhra Pradesh and Telangana have
successfully scaled this model, with women's federations
handling crores of rupees in financial transactions annually,
creating community-owned financial institutions that lessen
dependence on traditional banking systems.

Digital Literacy and Empowerment

The Digital Sakhi initiative in Uttar Pradesh has trained
over 60,000 women as digital literacy champions in rural
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areas. These women facilitate digital payments, online
government services, and e-commerce activities, creating a
bridge between traditional communities and digital India.

Contemporary Challenges and Innovation
Cultural and Social Constraints

Despite policy initiatives, deep-rooted cultural attitudes
continue to limit women's participation in public life. The
concept of honor-based restrictions, early marriage
practices, and unequal distribution of household
responsibilities remain significant barriers. The COVID-19
pandemic disproportionately affected women's
employment and education, highlighting the fragility of
progress in gender equality.

Technology as an Equalizer

Artificial Intelligence and Bias: As India embraces
digital transformation, ensuring that Al and machine
learning systems are free from gender bias becomes crucial.
Developing ethical Al frameworks that promote gender
equality is essential for inclusive digital growth.

Blockchain for Financial Inclusion: Blockchain
technology offers potential solutions for transparent and
secure financial inclusion for women. Smart contracts can
automate benefit distribution, while decentralized identity
systems can provide secure digital identities.

Telemedicine and Healthcare: The expansion of
telemedicine has particular relevance for women's
healthcare, especially in rural areas where access to
specialized care is limited. Digital platforms for maternal
health, mental health support, and preventive care can
significantly improve women's health outcomes.
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Economic Models and Future Roadmap
Theoretical Frameworks

Human Capital Theory asserts that investment in
education and skills directly correlates with economic
productivity. Applied to gender equality, this theory
supports the economic rationale for investing in women'’s
education and skill development.

Intersectionality Theory recognizes that individuals
experience multiple, intersecting forms of discrimination
based on gender, caste, class, religion, and other identities.
For India's diverse population, this theory emphasizes the
need for differentiated approaches to women
empowerment.

Future Roadmap for Viksit Bharat@2047

Short-term Goals (2025-2030): Immediate priorities
include implementing the Women's Reservation Act,
expanding childcare infrastructure, and strengthening safety
measures. Specific targets include increasing women's labor
force participation to 40% and ensuring 100% financial
inclusion for women.

Medium-term Objectives (2030-2040): The focus
shifts to consolidating gains and addressing structural
inequalities.  This period should see significant
improvements in women's representation in leadership
positions across sectors and gender parity in higher
education.

Long-term Vision (2040-2047): By 2047, India should
achieve substantial gender parity across all dimensions
measured by international indices. Women's leadership
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should be normalized across sectors, and gender-based
discrimination should be largely eliminated. India should
serve as a model for other developing nations in achieving
rapid progress in gender equality.

Measuring Progress: Key Performance Indicators

Success in achieving gender equality by 2047 can be
measured through specific indicators including women's
labor force participation rate, representation in leadership
positions, access to formal financial services, educational
attainment rates, and health outcomes. India should aim to
be among the top 50 countries in the Global Gender Gap
Index by 2047. Beyond quantitative measures, qualitative
assessments of social attitudes, cultural shifts, and
institutional changes provide crucial insights into the depth
of transformation. Technology-enabled monitoring systems
can provide real-time data on gender equality indicators
and enable evidence-based course corrections.

Conclusion

The journey toward Viksit Bharat@2047 is inextricably
linked to achieving gender equality, women empowerment,
and social justice. The combination of progressive policies,
technological innovation, and cultural transformation
creates a conducive environment for realizing this vision.
The integration of ancient Buddhist wisdom with modern
governance principles offers a unique approach to policy-
making that emphasizes compassion, mindfulness, and
interconnectedness. Success requires sustained
commitment from government, civil society, private sector,
and individuals. The challenges are significant, but the
opportunities are immense. As India prepares to celebrate
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its centenary of independence, ensuring that half of its
population has equal opportunities to contribute to national
development becomes both a moral imperative and a
strategic necessity. The transformation envisioned in Viksit
Bharat@2047 demands bold leadership, innovative
solutions, and unwavering commitment to justice and
equality. By prioritizing gender equality and women
empowerment, India can achieve not just economic
development but also social cohesion and sustainable
prosperity for all its citizens.
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Abstract

India’s Developed India @2027 vision extends beyond
economic progress and emphasizes equal opportunity,
justice, and inclusive growth for every citizen. Globally,
sustainable development is understood as
multidimensional, and the United Nations Sustainable
Development Goals (SDGs) identify gender equality (Goal 5)
as essential. Given that women constitute nearly 48% of
India's population; their meaningful participation is
indispensable for national development. Women's
empowerment involves not only granting rights but also
ensuring self-reliance, decision-making autonomy, and
equal access to opportunities. Amartya Sen'’s Capability
Approach stresses enhancing women'’s real freedoms to
shape their own lives. Initiatives such as Beti Bachao, Beti
Padhao and the New Education Policy 2020 have improved
girls’ educational attainment, contributing to a gradual
improvement in the sex ratio from 940 females per 1,000
males (Census 201717). In the health sector, maternal and child
welfare programs such as Pradhan Mantri Matru Vandana

313|Page


mailto:mamtagoutam@gmail.com

fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

Yojana and Ayushman Bharat have strengthened women'’s
well-being and promoted social justice. Economic schemes
like Mudra Yojana, Startup India, Stand-Up India, and Self-
Help Groups (SHGs) have expanded women’s access to
entrepreneurship and financial independence. Political
empowerment has gained momentum with the Nari Shakti
Vandana Act 2023, which reserves 339% seats for women in
Parliament and State Assemblies—enhancing leadership
roles and representation in decision-making. Despite these
advances, challenges such as rural-urban disparities, digital
divide, patriarchal norms, workplace discrimination, and
safety concerns persist. Policies alone cannot resolve these
issues; societal attitudes, digital literacy, education, and
leadership capacity must be strengthened. This analysis is
based on secondary data from government schemes, policy
documents, and demographic reports. The findings indicate
that while significant progress has been made, India’s
development goals for 2027 require deeper social reforms
and sustained investment in women'’s education, health, and
political participation. Ultimately, women's empowerment
and social justice form the backbone of an inclusive and
equitable Developed India @2027. Without equal
participation of women in education, health, employment,
and governance, India’s development vision cannot be fully
realized.

Keywords: Developed India @2027, Women Empowerment,
Social Justice, Gender Equality, Education and Employment,
Political Participation, Constitutional Rights

Introduction:

India has entered the third decade of the 21st century
and is being viewed globally as an emerging economic and
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social power. Over the past few decades, India has made
remarkable progress in the economic, technological, and
social spheres. However, it has become clear that economic
growth alone cannot be a sufficient measure of a nation's
overall progress. In a global perspective, sustainable and
inclusive development is not limited to production, income,
and intellectual property figures. It gives equal importance
to social justice, equal opportunity, gender equality, and the
protection of human rights. In this context, the vision of
"Developed India @ 2027" presents a multi-dimensional
approach to the nation's overall development. This approach
emphasizes not only economic progress but also social
equality, women's empowerment, and the creation of a just
society as key goals. Women's social, economic, and political
participation is considered the cornerstone of any nation's
development. Women constitute approximately 48% of
India's total population, and without their active
participation, the achievement of any developmental goal
will be considered incomplete. Women's empowerment is
not merely about providing rights and opportunities, but
rather about ensuring women's freedom of decision-
making, equal participation in education, health,
employment, and social leadership. Unless women are
equally included in every sphere of society, the objectives of
any policy or plan cannot be fully achieved. The Indian
Constitution provides a clear framework for protecting
women's rights. Article 14 guarantees the right to equality,
Article 15 prohibits gender-based discrimination, Article 16
guarantees equal opportunity, and Article 39 ensures equal
pay for equal work. Furthermore, institutions like NITI Aayog
and the Ministry of Women and Child Development have
implemented various schemes and programs to promote
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women's empowerment. For example, the “Beti Bachao, Beti
Padhao" scheme focuses on the education and safety of
girls. Similarly, health schemes like the Pradhan Mantri
Matru Vandana Yojana and Ayushman Bharat have worked
to improve maternal and child health. The Developed India
@2027 visions emphasizes that social justice should not be
limited to legal and policy levels. It is about working towards
ensuring women's quality of life, equality of opportunities,
and their active participation in decision-making. Challenges
such as social and economic inequalities, the digital divide,
and inequality of opportunities between rural and urban
areas, conservative mindsets, and gender discrimination still
exist, and addressing them is essential to realizing this
vision. In this context, women's empowerment and social
justice are not only ethical and constitutional aspects of
development, but also the foundation for making India an
inclusive, just, and strong nation by 2027. This vision ensures
that women's empowerment and participation play a central
role in nation-building, and that the development process is
just, equitable, and inclusive for all sections of society. Only
then will India's development be considered truly
sustainable and holistically effective.

The Concept of Women's Empowerment

Women's empowerment is not limited to simply
providing women with rights or giving them a visible role in
society. It is a comprehensive and multifaceted process that
involves ensuring women's freedom of decision-making,
self-reliance, social respect, and access to equal
opportunities. The primary objective of women's
empowerment is to position women to make their own
decisions about their personal, social, economic, and
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political lives and to achieve equal status in society
according to their capabilities. Economist and Nobel
laureate Amartya Sen'’s Capability Approach is important as
a theoretical foundation for women's empowerment.
According to him, empowerment is not limited to the mere
availability of resources or rights; its true value comes when
individuals experience freedom in their life choices and
actions. Sen's approach suggests that empowerment does
not simply rest with granting women formal rights; rather, it
is essential to equip them with the capabilities and
opportunities to make their own decisions, access equal
opportunities, and determine the direction of their lives. The
social and economic dimensions of women's empowerment
are also important. From an economic perspective,
providing . women  with  financial  independence,
opportunities for self-employment and entrepreneurship,
and ensuring equal pay in employment are essential. This
not only enhances their self-reliance but also strengthens
their status and respect in society. From a social perspective,
women's empowerment encompasses education, health,
social security, and decision-making within the family and
society. This process empowers women to actively
participate at the family, community, and national levels.
Political and legal dimensions are also integral to women's
empowerment.  Providing women  with  political
representation, leadership roles, and participation in
decision-making processes is essential. It ensures that
women's interests and rights are incorporated into
policymaking and that women's perspectives are
incorporated into national development approaches.

In fact, women's empowerment does not simply mean
increasing women's presence in society, but rather
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empowering them with strong, independent, and influential
personalities. This process empowers women to play an
active and decisive role in their lives, families, and society.
Only when women gain equal opportunities in education,
employment, health, and political participation can gender
equality and equitable development in society be ensured.
Thus, women's empowerment is a holistic, multifaceted, and
long-term process that not only enhances women's
individual capabilities and opportunities but also makes a
decisive contribution to the development of society and the
nation. Limiting it to a mere declaration of rights would be
incomplete; empowerment is complete when women have
genuine freedom to shape their own lives, decisions, and
futures.

Definition of Social Justice and the Indian Context

Social justice is a concept that aims to ensure equal
opportunities and access to resources for all sections of
society, especially the disadvantaged, backward, and
marginalized groups. It is not limited to legal rights but is a
comprehensive process of ensuring social, economic, and
political equality. The fundamental objective of social justice
is that every individual should have opportunities
commensurate with their abilities and efforts, and should
not face any kind of discrimination. This lays the foundation
for a just, inclusive, and equal society. Social justice is of
paramount importance in the Indian context. After
independence, the founding fathers of the Constitution
understood that political freedom and economic progress
alone could not establish equality in society. The concept of
social justice was incorporated into the fundamental
principles of the Indian Constitution. Article 14 enshrines the

318|Page



TR YR @ 2047: I, FaTEIR T4 WY 0T R 95 fawae uRied: ISBN: 978-93-49491-47-2

right to equality, Article 15 prohibits discrimination on the
basis of sex, caste, religion, or birth, Article 16 guarantees
equal opportunity, and Article 39 directs the State to ensure
economic and social equality. These provisions protect the
rights of not only women but also Dalits, tribals, backward
classes, and vulnerable groups. The Indian approach to
social justice is not limited to constitutional provisions. In
independent India, Dr. Bhimrao Ambedkar considered social
justice the foundation of democracy. According to him,
democracy should not be limited to voting rights or
representation in Parliament; it should also be a means to
eliminate social and economic inequalities. He clarified that
weaker sections of society, especially Dalits and women, face
social discrimination and economic backwardness despite
having legal rights. Therefore, the true meaning of social
justice is to provide equal opportunities and basic amenities
like education, employment, and health to every section of
society. Equity, equality, and equal opportunity are
considered key elements in the concept of social justice. This
is particularly important for women because, for a long time,
social, economic, and cultural barriers have denied them full
opportunities in education, employment, and political
participation. Various schemes and policies have been
implemented in accordance with the principles of social
justice, such as the reservation policy, women's education
campaigns, girl child protection schemes, and maternal
health programs. Therefore, social justice is not merely a
declaration of rights, but rather the process of implementing
structural, social, and economic measures that provide equal
opportunities to every individual, especially women and
vulnerable groups. It ensures that every member of society
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can develop to their full potential and contribute to the
overall development of the nation.

Viewed from this perspective, women's empowerment
and social justice are complementary concepts. Women's
empowerment is a direct manifestation of social justice, as it
provides women with equal rights and opportunities in
society through education, health, economic independence,
and political leadership. Adherence to the principles of
social justice in building a developed India is not only a
moral and constitutional requirement, but also the
foundation for the nation's sustainable progress and
inclusive development.

The Interrelationship Between Women's
Empowerment and Social Justice

Women's empowerment and social justice are
complementary concepts. While women's empowerment is
the process of providing women with equal rights and
opportunities in society, social justice ensures that all classes
and genders have access to equal opportunities and
resources. In the vision of a developed India @ 2027,
education, health, economic opportunities, and political
representation are the main pillars of women's
empowerment.

Education:

Education is the most important dimension of women's
empowerment. The New Education Policy (NEP) 2020 places
special emphasis on gender equality. This policy paves the
way for providing girls with greater educational
opportunities, increasing digital literacy, and expanding
their career options. The NEP 2020 aims not only to enroll
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girls in schools, but also to provide them with opportunities
for quality education, technical training, and leadership
development. Through education, women become self-
reliant and are able to fight for their rights in society.

Health:

Health is another important dimension of women's
empowerment. Healthy women can play an active role not
only in the well-being of their families but also in the
development of society and the nation. To this end, the
Government of India has launched several schemes. The
Pradhan Mantri Matru Vandana Yojana provides nutrition,
health check-ups, and financial assistance to pregnant
women. The Ayushman Bharat Yojana provides women with
health security and protection from significant financial
risks. Improvements in the health sector ensure women's
quality of life, efficiency, and active participation in decision-
making.

Economic Opportunity:

The third pillar of women's empowerment is economic
independence. Economically empowered women can more
effectively fight for their rights in society. The Government
of India has implemented several schemes to promote
women's entrepreneurship and self-employment. The
Mudra Yojana and Startup India programs provide women
with opportunities to start businesses and receive financial
assistance. In addition, Self-Help Groups (SHGs) collectively
provide financial, social, and training support to women.
Economic empowerment provides women with equal
participation and self-reliance in society.
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Political Representation:

Political participation is an important dimension of
women's empowerment. Involving women in policy and
decision-making processes is essential. The Nari Shakti
Vandana Act 2023 ensures 33% reservation for women in
Parliament and State Assemblies. This enhances women's
leadership and allows their perspectives to be incorporated
into policies for national development and social justice.

Challenges of Women's Empowerment in a Developed
India @2027

The vision of a Developed India @2027 is not limited to
economic progress; it also aims to ensure social justice and
gender equality. Women's empowerment is crucial in this
context. However, many social, economic, and technological
barriers exist to women's empowerment. These challenges
must be addressed, otherwise the vision of a Developed
India will remain unfulfilled.

Child Marriage and Dowry in Rural Areas:

Traditional social practices such as child marriage and
dowry are major obstacles to women's empowerment in
rural India. Child marriage leads to girls' education being cut
short, limiting their career and social development
opportunities. Furthermore, it increases the risk of
pregnancy and motherhood-related health problems. The
dowry system hinders women's social and economic
independence within the family and society. This practice
weakens girls' self-reliance and decision-making abilities
within the family. According to the 2019-2021 National
Family Health Survey (NFHS), approximately 23% of girls in
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rural areas marry before the age of 18, posing a serious
challenge to women's empowerment.

Unequal Pay and Harassment at Workplaces:

Women do not receive equal pay for the same work as
men. According to International Labour Organization (ILO)
data, the average salary of women in India is approximately
19-20% lower than that of men. Furthermore, gender-based
harassment,  discrimination, and unsafe  working
environments at workplaces impact women's professional
and leadership capabilities. This problem is not limited to
financial inequality but also affects social respect, self-
confidence, and their participation in decision-making.

Digital Divide:

Inequality in technological and digital literacy is a major
challenge for women. The digital divide between rural and
urban areas in India is very wide. Lack of digital and internet
literacy deprives women of opportunities for online
education, e-governance, digital entrepreneurship, and
technical training. In 2022, only 45% of women had regular
internet access, compared to approximately 67% of men.
This disparity limits women's education, employment, and
leadership potential.

Conservative Mindsets and Social Barriers:

Social and cultural conservatism is the most complex
obstacle to women's empowerment. Gender biases and
traditional thinking prevalent in families, societies, and
communities limit women's decision-making, participation
in public life, and leadership abilities. Social expectations,
family responsibilities, and mental barriers prevent women
from actively participating in professional and public
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spheres. This problem is not limited to rural areas; gender
biases and mental barriers hinder women's development in
urban areas as well.

These challenges perpetuate inequalities in women's
education, health, economic independence, and political
participation. The vision of a developed India @ 2027 can
only be achieved if strong policies, awareness programs, and
structural reforms are implemented to address these social,
economic, and technological barriers.

Opportunities and Potential

The vision of a Developed India @ 2027 offers
significant opportunities and potential for women's
empowerment. These opportunities are not limited to
personal development but also ensure women's active
participation in the overall development of society and the
nation.

Technological Opportunities from Digital India:

The Digital India program presents a major opportunity
to improve technological and digital literacy for women's
empowerment. Digital literacy training, online education
platforms, e-governance, and mobile applications provide
women with equal participation in the technological sector.
This allows women to not only gain new opportunities for
education and skills, but also achieve economic
independence through e-commerce, digital
entrepreneurship, and online jobs. According to 2023 data,
increased digital literacy has made online education and
training opportunities more accessible to rural and urban
women than ever before.
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New Dimensions of Entrepreneurship from Make in
India and Start-up India:

The Make in India and Start-up India initiatives of the
Government of India provide business and entrepreneurship
opportunities to women. These schemes provide financial
support, training, and guidance to women entrepreneurs.
This enables them to establish small and medium-sized
businesses (SMEs) and become economically self-reliant.
Women are also gaining opportunities for collective
entrepreneurship and self-employment through Self-Help
Groups (SHGs). These initiatives strengthen women's
economic position and enable them to participate more
effectively in decision-making and leadership roles in
society.

Support for the SDGs (Sustainable Development
Goals):

The United Nations Sustainable Development Goals
(SDGs), especially Goal 5: Gender Equality, provide a global
context for women's empowerment. This goal focuses on
ensuring equal rights, education, health, economic
opportunities, and political representation for women and
girls. India has integrated the SDG goals into its national
development programs. This global support is providing
policy and economic support for women, enabling
continued progress towards their empowerment.

Developing Education and Leadership Skills in New
Generation Women:
Programs that enhance the education, skills, and
leadership skills of new generation girls and women ensure
women's active participation in society. Various scholarships,
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technical training, STEM (Science, Technology, Engineering,
Mathematics) education, and women's leadership and
mentorship programs empower women to play a decisive
role in their personal and social lives. This not only promotes
social and economic equality but also develops women's
decision-making and self-confidence.

Conclusion

Through these expanding opportunities and policy-
driven initiatives, the vision of women’'s empowerment
under Developed India @2027becomes not only achievable
but central to the nation’s development narrative. Focused
programs in digital literacy, entrepreneurship, skill
development, global exposure, and inclusive education are
equipping women with the tools required to participate
meaningfully in every sphere of society. These measures
enhance  women'’s social confidence, economic
independence, and political agency- three pillars essential
for a modern and progressive nation. As a new generation
of women enters society with equal opportunities, advanced
digital and professional skills, and strong leadership
capabilities, India’s development trajectory will gain
unprecedented momentum. Empowered women contribute
directly to higher workforce participation, improved social
indicators, stronger family health outcomes, and more
accountable governance. Thus, women's empowerment is
not merely a welfare priority- it is a driver of national growth
and democratic vitality. Moreover, the cumulative impact of
these initiatives extends beyond individual progress. They
reinforce gender equality, promote social justice, and
dismantle long-standing structural barriers that have limited
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women'’s potential. When women are empowered, entire
communities benefit: education improves, poverty declines,
innovation increases, and social harmony deepens.
Therefore, advancing women's empowerment is essential for
realizing the vision of Developed India @2027. A nation that
invests in its women strengthens the foundations of its
future growth and democratic integrity. In this sense,
women's empowerment is not merely a complementary
reform, but an indispensable pillar upon which the vision of
a fully developed and just India must rest. Only when women
participate as equal partners in decision-making, economic
activity, and social transformation can India achieve
development that is genuinely inclusive, equitable, and
sustainable.
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Abstract

This comprehensive study examines the historical
contributions of Indian knowledge traditions to concepts of
social justice and inclusiveness from ancient times to the
present. Through systematic analysis of primary Sanskrit
texts, philosophical treatises, and historical practices, this
research demonstrates how core Indian concepts such as
Dharma (righteous duty), Nyaya (logical justice), Ahimsa
(non-violence), and Sarvodaya (welfare of all) have provided
robust frameworks for social equity, gender inclusiveness,
and environmental stewardship. The study employs mixed-
method historical analysis, quantitative impact assessment
across six dimensions (social impact, global influence,
contemporary relevance, gender inclusivity, economic
justice, and environmental ethics)) and comparative
institutional analysis of ancient practices versus modern
implementations. Results reveal that Indian knowledge
traditions scored consistently high across all justice
dimensions, with Vedic literature and Buddhist philosophy
showing the highest overall impact scores (8-9/10), while
Kautilya's Arthashastra demonstrated exceptional economic
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justice principles (10/10). Historical analysis reveals that
ancient Indian institutions like the Gurukula system provided
merit-based education including female scholars, royal
Rajdharma mandated welfare for all subjects, and the
Panchamahabhuta philosophy established ecological ethics
millennia before modern environmentalism. Quantitative
assessment shows that these traditions maintain high
contemporary relevance (7-9/10) and significant global
influence (6-9/10), indicating their potential for informing
modern social justice frameworks. The research concludes
that Indian knowledge traditions offer a holistic,
interconnected approach to social justice that integrates
individual transformation with systemic change. These
findings have significant implications for contemporary
policy development, sustainable development goals, and
educational curricula seeking culturally grounded
approaches to social justice and inclusiveness.

Keywords: Dharma, Nyaya, Ahimsa, Sarvodaya, Vasudhaiva
Kutumbakam, social justice, inclusiveness, Indian
philosophy, gender equality, environmental ethics, welfare
state, ancient India

Introduction

The quest for social justice and inclusive societies has
been a central concern of human civilization throughout
history. While contemporary discourse often frames these
concepts within  Western philosophical and political
frameworks, there exists a rich and sophisticated tradition of
social justice thinking within Indian knowledge systems that
predates many modern formulations by millennia (Lipner,
2010). From the Vedic hymns proclaiming the essential
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equality of all beings to Kautilya's detailed prescriptions for
a welfare state in the Arthashastra, Indian intellectual
traditions have consistently articulated comprehensive
visions of just and inclusive societies (Choudhary, 2021).The
concept of Dharma, perhaps the most fundamental
organizing principle in Indian thought, encompasses not
merely personal duty but cosmic order, social harmony, and
justice (Sharma, 2019). Unlike Western philosophical
traditions that often compartmentalize ethics, law, politics,
and economics, Indian knowledge systems approach these
domains as interconnected aspects of a unified whole. This
holistic perspective offers unique insights into creating
sustainable and inclusive social arrangements that address
both individual welfare and collective flourishing. Recent
scholarship has begun to recognize the sophisticated nature
of ancient Indian approaches to social justice (Mishra, 2019).
The Nyaya system's emphasis on logical reasoning and
evidence-based judgment anticipated modern principles of
due process and judicial fairness by over two millennia.
Buddhist and Jain philosophies developed elaborate
theories of non-violence (Ahimsa) that extended to
environmental protection and animal rights, prefiguring
contemporary ecological justice movements. The concept of
Sarvodaya - literally meaning "welfare of all" - provided a
philosophical foundation for inclusive development that
resonates strongly with modern sustainable development
goals. This research addresses a significant gap in
contemporary social justice literature by systematically
examining how Indian knowledge traditions have historically
conceptualized and operationalized principles of justice,
equity, and inclusion. The study is particularly timely given
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growing global interest in indigenous knowledge systems
and their potential contributions to addressing
contemporary challenges of inequality, environmental
degradation, and social fragmentation. The primary research
questions guiding this investigation are: (1) How did
traditional Indian knowledge systems conceptualize and
implement social justice principles? (2) What specific
mechanisms and institutions were developed to promote
inclusiveness across gender, caste, and economic lines? (3)
How do these historical approaches compare to modern
social justice frameworks in terms of comprehensiveness
and effectiveness? (4) What is the contemporary relevance
of these traditional concepts for modern policy
development and social transformation? The significance of
this research extends beyond historical scholarship to
practical applications in contemporary governance,
education, and social policy. As India seeks to balance
modernization with cultural authenticity, and as global
communities search for more holistic approaches to social
justice, understanding these traditional frameworks
becomes increasingly important. The study aims to
contribute to both academic knowledge and practical policy
development by demonstrating the enduring relevance of
Indian knowledge traditions for creating just and inclusive
societies.

Materials and Methods

This study employs a comprehensive mixed-methods
approach combining historical analysis, quantitative
assessment, and comparative institutional study to examine

the contributions of Indian knowledge traditions to social
justice and inclusiveness.
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Research Design

The research adopts a multi-dimensional analytical
framework that examines Indian knowledge traditions
across temporal, conceptual, and practical dimensions. The
temporal dimension traces the evolution of social justice
concepts from Vedic times (1500 BCE) through classical
periods to contemporary applications. The conceptual
dimension analyzes core philosophical principles and their
theoretical foundations. The practical dimension examines
historical implementations and their outcomes in terms of
social inclusiveness.

Primary Source Analysis

The study systematically analyzed 25 primary Sanskrit
texts representing major Indian knowledge traditions:
Vedic Literature: Rig Veda, Atharva Veda, Upanishads.
Philosophical Texts: Nyaya Sutras, Yoga Sutras, Buddhist
Tripitaka. Legal and Political Treatises: Manusmriti, Kautilya's
Arthashastra. Literary Sources: Panchatantra, Hitopadesha,
Mahabharata. Regional Texts: Tamil Tirukkural, Kashmiri
Rajatarangini
Primary sources were analyzed using content analysis
methodology to identify concepts, principles, and practices
related to social justice and inclusiveness. Sanskrit terms
were translated using established scholarly dictionaries and
cross-referenced across multiple sources to ensure accuracy.

Quantitative Impact Assessment

A novel quantitative framework was developed to
assess the impact of eight major Indian knowledge systems
across six dimensions of social justice:

e Social Impact Score (overall influence on society)
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e Global Influence (international recognition and
adoption)

e Contemporary Relevance (applicability to modern
contexts)

e Gender Inclusivity (provisions for women's rights
and participation)

e Economic Justice (wealth distribution and welfare
mechanisms)

e Environmental Ethics (ecological protection and
sustainability)

Each dimension was scored on a scale of 1-10 based on
textual evidence, historical implementations, and scholarly
assessments. Scores were assigned through systematic
rubric-based evaluation involving three independent raters
with inter-rater reliability of 0.87.

Comparative Historical Analysis

The study employed comparative historical
methodology to examine how ancient Indian practices
compared to contemporary implementations. Eight
domains were selected for analysis:

e  Education (Gurukula vs. modern systems)

e Political Governance (Rajdharma vs. democratic
governance)

e Economic Policy (Kautilyan welfare vs. modern
welfare states)

e Gender Rights (ancient women's status vs.
contemporary equality)

e Religious Tolerance (Sarva dharma sambhava vs.
modern secularism)
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e Environmental Ethics (Panchamahabhuta vs.
environmental protection)

e Legal System (Nyaya logic vs. modern
jurisprudence)
Social Mobility (Varna flexibility vs. modern
meritocracy)

Limitations

The study acknowledges several methodological
limitations: Historical bias in source materials favoring elite
perspectives. Translation challenges in conveying Sanskrit
concepts accurately. Limited archaeological evidence for
some practices. Potential idealization of ancient systems in
textual sources. Regional variations not fully captured in
pan-Indian analysis. These limitations were addressed
through triangulation of multiple sources, critical source
evaluation, and explicit acknowledgment of uncertainties in
interpretation.

Results and Discussion

Analysis of primary texts reveals ten fundamental
concepts that form the philosophical foundation of Indian
approaches to social justice and inclusiveness (see Table 1).
These concepts demonstrate remarkable sophistication in
addressing multiple dimensions of social equity
simultaneously.

Dharma emerges as the overarching organizing principle,
encompassing individual duty, social order, and cosmic
harmony. Unlike Western concepts of justice that focus
primarily on procedures or outcomes, Dharma integrates
process, substance, and purpose within a unified framework.
The Mahabharata's famous declaration "Dharmo rakshati
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rakshitah" (Dharma protects those who protect Dharma)
establishes reciprocal obligations between individuals and
society.

Nyaya provides the logical and epistemological foundation
for justice through systematic reasoning. The Nyaya Sutras
develop sophisticated theories of evidence, inference, and
judgment that anticipate modern principles of due process
and burden of proof. The five-fold argument structure
(Panchavayava) requires comprehensive examination of
claims, evidence, examples, application, and conclusion - a
methodology that ensures thorough and fair evaluation.
Ahimsa extends beyond simple non-violence to encompass
positive obligations for protecting and nurturing all life
forms. This principle creates an ethical framework that
prevents exploitation of vulnerable beings and mandates
active care for environmental sustainability. The Jain
elaboration of Ahimsa into five fundamental vows
demonstrates practical implementation of this principle
across multiple life domains.

Historical Implementation of Inclusive Practices

Historical analysis reveals sophisticated institutional
mechanisms for promoting inclusiveness across multiple
domains (see Table 2). The Gurukula educational system,
while often criticized for later caste restrictions, originally
operated on merit-based admission principles that included
students from diverse social backgrounds and notably
featured prominent female scholars.

Archaeological evidence from Harappan civilization and
textual references suggest ancient Indian societies
experimented with remarkably egalitarian practices. The Rig
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Vedic hymn "Sarve bhavantu sukhinah" (May all beings be
happy) reflects institutional commitment to universal
welfare that found practical expression in royal duties
(Rajdharma) mandating protection of all subjects regardless
of social status. Kautilya's Arthashastra presents perhaps the
most detailed ancient treatise on economic justice and
welfare state principles. The text mandates state
responsibility for orphans, elderly, disabled individuals, and
those affected by natural disasters. Progressive taxation
principles ensure wealthy citizens contribute proportionally
to public welfare, while price controls prevent exploitation
during shortages.

Quantitative Impact Assessment

Quantitative analysis across six dimensions reveals
significant variations among different knowledge systems
while confirming overall high impact scores (see Figure 1).
Vedic literature and Buddhist philosophy demonstrate the
highest overall scores (8-9/10 across most dimensions),
reflecting their comprehensive approaches to social
transformation and enduring global influence. Arthashastra
economics achieves the maximum score (10/10) in
economic justice, reflecting Kautilya's sophisticated
understanding of wealth distribution, market regulation, and
state welfare responsibilities. However, it scores lower on
gender inclusivity (5/10), indicating the limitations of ancient
political economic thought in addressing gender equality
comprehensively.  Yoga philosophy  demonstrates
exceptional strength in gender inclusivity (8/10) and
contemporary relevance (9/10), reflecting its emphasis on
individual transformation regardless of social identity and its
widespread modern adoption for personal and social

337|Page



fRia YR @ 2047: T, TIER T4 g FAwioT R 95 fawaes uRbied: ISBN: 978-93-49491-47-2

healing. Environmental ethics scores are particularly high for
Vedic literature (9/10) and Jain ethics (9/10), both of which
develop detailed frameworks for ecological protection and
reverence for natural systems. The Atharva Veda's Earth
Hymn and Jain principles of environmental non-violence
provide sophisticated ecological ethics that anticipate
modern environmental justice movements.

Gender Inclusiveness and Women's Rights

Contrary to popular perceptions of ancient Indian
societies as uniformly patriarchal, textual and archaeological
evidence reveals significant provisions for women's rights
and participation. The concept of Ardhanarishwara (the
cosmic principle combining masculine and feminine
energies) establishes gender complementarity as
fundamental to cosmic order. Historical examples include
women scholars like Gargi Vachaknavi and Maitreyi
participating in philosophical debates recorded in the
Upanishads. The Swayamvara tradition, while limited to elite
classes, granted women autonomy in marriage partner
selection. Buddhist and Jain orders created monastic
institutions  for women centuries before similar
opportunities emerged in European societies. Quantitative
assessment shows variable performance across traditions,
with  Buddhist philosophy (8/10) and Yoga (8/10)
demonstrating highest gender inclusivity scores, while
Arthashastra (5/10) and Ayurveda (6/10) show more limited
inclusion of women in their prescribed social arrangements.

Economic Justice and Welfare State Principles

Analysis of ancient Indian economic thought reveals
sophisticated understanding of wealth distribution and state
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welfare responsibilities that anticipate modern welfare state
principles. Kautilya's Arthashastra develops detailed
prescriptions for progressive taxation, public works
employment, disaster relief, and social security systems.The
concept of Yogakshema (welfare and security) establishes
state responsibility for citizen well-being that extends
beyond mere protection to active promotion of prosperity.
The Arthashastra mandates state-funded hospitals,
veterinary care, infrastructure development, and agricultural
support systems.Comparison with modern welfare states
reveals remarkable parallels in philosophical foundations
and practical mechanisms. Article 41 of the Indian
Constitution,  mandating  state  responsibility  for
employment, education, and economic security, directly
echoes Kautilyan principles of state duty for citizen welfare.

Environmental Ethics and Ecological Justice

Indian knowledge traditions demonstrate exceptional
sophistication in ecological thinking that predates modern
environmental movements by millennia. The
Panchamahabhuta theory (five great elements) establishes
the fundamental interconnectedness of all natural systems
and human dependence on ecological balance. Vedic hymns
to natural forces (Agni, Vayu, Varuna, Prithvi) reflect not mere
nature worship but sophisticated understanding of
ecological relationships. The Atharva Veda's Earth Hymn
declares "What of thee | dig out, let that quickly grow over,
let me not hit thy vitals, or thy heart" - demonstrating early
principles of sustainable resource use. Jain and Buddhist
environmental ethics extend Ahimsa principles to
comprehensive ecological protection. The Jain concept of
ecological non-violence prohibits activities that cause
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unnecessary environmental damage, while Buddhist
economics emphasizes minimal consumption and
maximum well-being.

Contemporary Relevance and Modern Applications

Assessment of contemporary relevance reveals high
scores (7-9/10) across most knowledge systems, indicating
significant potential for modern application. Several
successful contemporary movements demonstrate practical
implementation of these traditional principles. Gandhi's
Satyagraha movement exemplifies successful application of
traditional Ahimsa and Dharma principles to social
transformation. The concept combines non-violent
resistance with moral transformation to achieve systemic
change without perpetuating cycles of violence. The Chipko
environmental  movement  demonstrates  practical
application of traditional ecological ethics to contemporary
environmental protection. The movement's emphasis on
forest protection and sustainable resource use directly
reflects Vedic and Buddhist environmental
principles.Modern initiatives like the Sarva Shiksha Abhiyan
(universal education) and Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA) reflect institutional
implementation of traditional Sarvodaya (welfare of all)
principles in contemporary governance frameworks.

Table 1: Core Concepts of Indian Knowledge Tradition
for Social Justice

Concept | Sanskrit Term | Core Principle | Social Justice
Application
Dharma | 4H Righteous duty | Legal framework,
and cosmic | social harmony
order
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Nyaya < Logic, Fair judgment,
reasoning and | evidence-based
justice system decisions

Ahimsa sffga Non-violence Protection of
towards all | vulnerable,
beings environmental ethics

Sarvoda ?IHTE{C[ Welfare of all, | Inclusive

ya upliftment  of | development,
all poverty alleviation

Vasudhai a@aw The world is | Global citizenship,

va one family universal

Kutumb brotherhood

akam

Panchak | TSI Five layers of | Holistic human

osha human development
existence

Yogaksh e Welfare  and | State responsibility

ema security of | for citizen welfare
citizens

Satyagra | 9d¥Ug Truth-force for | Non-violent

ha social change resistance to

injustice

Ardhana | 3{RISR Gender Gender parity,

rishwara equality and | complementary roles
cosmic balance

Swadhya | W& Self-study and | Personal

ya introspection transformation  for

social change
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Table 2: Historical Examples of Inclusive Practices in
Ancient India

Domain | Ancient Inclusive Modern
Practice Element Relevance
Educatio | Gurukul system | Open to all | Universal
n with merit- | castes initially, | education,
based admission | female students | affirmative action
Political | Rajdharma - | Equal Constitutional
Governa | king's duty to all | protection, democracy,
nce subjects welfare of | welfare state
weakest
Economi | Kautilya's State  support | Social  security,
c Policy | welfare state | for orphans, | public healthcare
economics elderly, disabled
Gender Swayamvara, Women's Gender equality,
Rights women scholars | autonomy in | women's
like Gargi marriage, empowerment
intellectual
participation
Religiou | Sarva dharma | Acceptance of | Secularism,
s sambhava multiple religious freedom
Toleranc | principle spiritual paths
e
Environ Panchamahabh | Reverence for all | Environmental
mental uta ecological | five elements, | protection,
Ethics philosophy biodiversity sustainability
Legal Panchavayava Evidence-based | Due process,
System logical judgment, fair | judicial
reasoning trials independence
system
Social Varna  system | Social position | Merit-based
Mobility | based on karma | based on | opportunities,
not birth actions not | social mobility
ancestry
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Table 3: Quantitative Impact Assessment (Scale: 1-10)

Knowl Time Soc Glob Conte Gen Econ Enviro
edge Period ial al mpor der omic  nment
Syste Im Influ ary Inclu Justic al
m pac ence Relev sivit e Ethics
t ance 'y

Vedic 1500- 9 9 8 6 7 9
Literat 500 BCE
ure
Buddh 6th cent 8 9 9 8 8 8
ist BCE-
Philos  present
ophy
Jain 6th cent 7 6 7 7 8 9
Ethics  BCE-

present
Arthas  4th cent 9 7 8 5 10 6
hastra  BCE
Econo
mics
Nyaya 2ndcent 8 7 8 7 6 5
Logic BCE-

present
Yoga 2ndcent 7 9 9 8 5 7
Philos  BCE-
ophy present
Ayurv  1st cent 6 8 7 6 5 8
eda CE-
Medici present
ne
Panch  3rd cent 8 9 8 7 7 6
atantr  BCE-
a present
Stories
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Conclusion

This comprehensive study demonstrates that Indian
knowledge traditions have made profound and enduring
contributions to concepts of social justice and inclusiveness
that remain highly relevant for contemporary policy
development and social transformation. The analysis reveals
a sophisticated philosophical framework that integrates
individual transformation with systemic change, offering
holistic approaches to creating just and sustainable
societies.

Key Findings

The research establishes several key findings regarding
the nature and scope of Indian contributions to social justice
thinking:

First, Indian knowledge traditions developed comprehensive
theoretical frameworks for social justice that predate many
modern formulations by millennia. The concept of Dharma
provides an integrative approach that unifies individual duty,
social order, and cosmic harmony within a single framework.
This holistic perspective offers valuable insights for
contemporary efforts to address complex, interconnected
social challenges. Second, quantitative assessment reveals
consistently high impact scores across multiple dimensions
of social justice. Eight major knowledge systems
demonstrate strong performance in social impact (6-9/10),
global influence (6-9/10), and contemporary relevance (7-
9/10). These findings indicate significant potential for
practical application in modern contexts. Third, historical
analysis shows that ancient Indian societies implemented
remarkably progressive institutional arrangements in
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specific domains. The Gurukula education system's merit-
based admissions, Kautilya's comprehensive welfare state
provisions, and sophisticated environmental ethics
demonstrate practical commitment to inclusive principles
that surpassed many contemporary societies.Fourth, the
research reveals significant variation among different
traditions in addressing specific justice dimensions. While
Arthashastra economics excels in economic justice
provisions (10/10), it shows limitations in gender inclusivity
(5/10). Conversely, Buddhist philosophy and Yoga
demonstrate strong gender inclusivity (8/10) but lower
economic justice scores (5-8/10). This variation suggests the
need for synthetic approaches that combine strengths from
multiple traditions.
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Abstract

Artificial Intelligence (Al) is emerging as a
transformative force across nations, industries, and societies.
In India, its convergence with the Digital India initiative has
created unique opportunities to accelerate socio-economic
development while addressing long-standing governance
challenges. Digital India has already laid the foundation
through digital public infrastructure (DPI) such as Aadhaar,
UPI, DigiLocker, COWIN, ONDC, and the Ayushman Bharat
Digital Mission. With Al layered on top of these systems,
India can unlock scalable innovations in healthcare, finance,
agriculture, education, smart cities, and public
administration. However, the journey from vision to reality is
riddled with challenges: data governance, privacy,
algorithmic bias, compute scarcity, skills gaps, cyber threats,
and sustainability concerns. This chapter presents a
comprehensive analysis of how Al can accelerate India’s
digital transformation, highlights opportunities across
sectors, examines risks and ethical dilemmas, and proposes
a roadmap for responsible adoption.
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1. Introduction

India’s digital journey has been marked by bold policy
interventions and technological innovations. The launch of
Digital India in 2015 signified a paradigm shift, aiming to
transform India into a knowledge economy and digitally
empowered society. Today, India boasts some of the world’s
most widely adopted digital platforms, with UPI alone
processing billions of monthly transactions.

The rapid evolution of Al—from machine learning
models to generative Al—provides the next leap forward. Al
can enable governments to deliver personalized services,
businesses to innovate at scale, and citizens to access
opportunities irrespective of geography. Yet, this transition
requires addressing questions of trust, ethics, and inclusivity.
This chapter explores how India can harness Al within its
digital ecosystem to transition from vision to reality.

2. Digital India: Building the Foundation

Digital India has three core pillars: digital infrastructure,
governance and services on demand, and digital
empowerment of citizens. The most significant
achievements include:

Aadhaar: Biometric identity for over 1.2 billion
residents.

UPI: Interoperable payment system enabling real-time
transactions.

DigiLocker: Secure document wallet for citizens.
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CoWIN: Scalable vaccination platform used during
COVID-19.

ABDM: Health IDs and digital health exchange.
ONDC: Open protocols for digital commerce.

Bhashini: National Language Translation Mission for
multilingual access.

These systems represent India Stack, a layered
architecture that enables open, interoperable, and
population-scale services. Al's integration with these
platforms can make them more intelligent, adaptive, and
user-centric.

3. India’s Al Landscape
3.1 Research and Development

India has increased its share of global Al publications,
with active work in natural language processing, computer
vision, healthcare, and low-resource learning. Institutes like
[ITs, llITs, and IISc are key contributors.

3.2 Government Initiatives

The Government of India launched the National
Strategy on Al (#AlforAll) (2018) and the IndiaAl Mission
(2023), focusing on compute infrastructure, datasets,
research, and skilling.

3.3 Industry and Startups

Startups in fintech, agritech, edtech, and healthtech are
leveraging Al with the help of DPIs. Large IT firms are
investing in Al engineering, while startups experiment with
generative Al for Indic languages.
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3.4 Community and Open Source

Open-source communities are vital, producing Indic
language corpora and speech datasets. Initiatives like
Al4Bharat are democratizing access to multilingual Al.

4. Opportunities: Sectoral Applications

Artificial Intelligence  presents  transformative
opportunities across multiple sectors of India's digital
ecosystem. In governance, Al chatbots are being deployed
for multilingual grievance redressal, ensuring citizens can
access services in their preferred language. Automated
document processing streamlines e-governance workflows,
reducing delays and human errors, while predictive analytics
helps in welfare targeting by identifying the right
beneficiaries for government schemes. In the financial
sector, Al enables cash-flow based lending through Account
Aggregators, supports fraud detection in UPI transactions
using anomaly detection techniques, and powers Al copilots
that assist individuals with personal financial management
and planning. Healthcare stands as one of the most
promising areas, with Al-enabled diagnostics improving
accuracy in radiology and pathology, telemedicine platforms
leveraging automated translation and summarization to
bridge linguistic gaps, and predictive modeling aiding in
epidemic surveillance and response. In education, adaptive
learning platforms tailored to the National Education Policy
(NEP) 2020 allow personalized learning experiences.
Teachers benefit from Al-driven assessment and planning
tools, while Al-based skilling platforms align workforce
capabilities with industry demand. Agriculture also benefits
significantly from Al applications, such as computer vision
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tools that assess crop health and grading, predictive models
that forecast weather and pest attacks using satellite data,
and Al-enabled digital marketplaces through ONDC that
improve market access for farmers. Smart cities are
leveraging Al for traffic management systems, predictive
maintenance of utilities, and even generative design tools
that enhance urban planning. In the domain of justice and
law, Al legal research assistants are helping lawyers and
judges quickly process vast amounts of case law, while
predictive analytics aids in case scheduling and pendency
reduction. Al tools are also being developed to detect
deepfakes, ensuring forensic integrity. For industries and
SMEs, Al copilots are facilitating compliance and GST
workflows,  predictive  maintenance is  optimizing
manufacturing efficiency, and digital twins are creating
virtual replicas of factories to improve operational
decision-making. Together, these sectoral applications
highlight Al's potential to enhance efficiency, inclusivity, and
innovation across India’s digital transformation journey.

5. Enablers for Al-Driven Transformation

The success of an Al-driven Digital India depends
heavily on a set of foundational enablers that create the
right environment for innovation, scalability, and
responsible use. Data governance plays a critical role, with
the implementation of the Digital Personal Data Protection
Act (2023) ensuring that data handling respects privacy and
security. Consent-based data sharing, facilitated by the Data
Empowerment and Protection Architecture (DEPA),
empowers citizens to control how their information is used.
Additionally, the adoption of open standards for
interoperability is vital to prevent silos and foster seamless
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integration across platforms and services. Equally important
is the development of robust compute and infrastructure.
Establishing sovereign Al compute clusters will provide the
necessary computational power to support advanced
research and innovation, while encouragement for open-
source initiatives and indigenous models will strengthen
India’s technological independence. Connectivity and access
to devices also form a crucial pillar of transformation. The
expansion of BharatNet is extending high-speed internet to
rural and remote areas, reducing the digital divide, while the
availability of affordable Al-enabled smartphones ensures
that millions of Indians can access intelligent services
directly. Finally, human capital development underpins the
entire Al ecosystem. Initiatives such as FutureSkills PRIME
are equipping the workforce with industry-relevant
capabilities, while embedding Al literacy into school and
university curricula helps prepare future generations for an
Al-first world. In addition, specialized training in Al ethics
and governance ensures that India’s Al adoption aligns with
global standards of responsibility and fairness. Together,
these enablers provide the structural foundation necessary
for India’s Al-driven transformation.

6. Challenges

While  Artificial Intelligence  presents immense
opportunities for India’s digital transformation, it also raises
a number of critical challenges that must be addressed
thoughtfully. Privacy and trust remain central concerns, as
the risks of surveillance and misuse of personal data can
undermine the legitimacy and acceptance of Al systems
among citizens. Bias and fairness are equally important, with
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underrepresentation of minority groups in datasets leading
to outputs that may reinforce existing inequalities and
discrimination. Cybersecurity presents another layer of
complexity, as Al-driven systems expand the attack surface
for cybercriminals, creating new vulnerabilities that can
threaten national security and individual safety. The rise of
generative Al also fuels the spread of deepfakes and
misinformation, posing risks to public discourse, media
credibility, and even electoral integrity. On the economic
front, the impact of Al on labour and inclusion is a pressing
issue, particularly for India's large IT and BPO workforce,
where job transitions must be managed through systematic
reskilling and upskilling initiatives. Finally, sustainability
challenges cannot be overlooked. Training large Al models
requires substantial energy and resources, raising
environmental concerns that conflict with global climate
goals. Addressing these challenges through ethical
frameworks, robust policies, and inclusive design is essential
to ensure that Al adoption in India is not only transformative
but also equitable, secure, and sustainable.

7. Case Studies

Several case studies from India illustrate how Al is
already being integrated into the Digital India ecosystem.
One prominent example is Bhashini for Multilingual Al,
which provides translation, automatic speech recognition
(ASR), and text-to-speech (TTS) services in multiple Indian
languages. This initiative is enhancing accessibility of
government services and bridging the digital language
divide for millions of citizens. Another case is UPI and Fraud
Analytics, where real-time Al-powered fraud detection
mechanisms strengthen the safety and reliability of digital
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payments, thereby enhancing public trust in the financial
system. In healthcare, the Ayushman Bharat Digital Mission
(ABDM) demonstrates how Al models can support
radiologists by prioritizing urgent diagnostic cases, enabling
faster interventions and improving patient outcomes.
Meanwhile, in commerce, the Open Network for Digital
Commerce (ONDC) is using Al-driven cataloguing tools to
empower micro, small, and medium enterprises (MSMEs),
allowing them to compete more effectively in digital
marketplaces.

8. Roadmap to 2030

Looking ahead, India’s Al journey can be envisioned in
three phases. In the short term (by 2025), the focus should
be on deploying Al copilots in governance to assist with
administrative efficiency, while simultaneously scaling
national skilling programs to prepare the workforce for Al-
driven opportunities. In the medium term (2026-2027),
efforts should be directed toward operationalizing
sovereign Al compute commons and establishing national
evaluation labs that can rigorously test and benchmark Al
models for fairness, accuracy, and safety. Finally, in the long
term (2028-2030), India can aim to export its combined
Digital Public Infrastructure (DPI) and Al frameworks
globally, positioning itself as a leader in inclusive digital
innovation, while also investing in the development of
indigenous Al chips to secure technological sovereignty and
reduce dependence on external supply chains.

9. Conclusion

India’s vision of becoming a digitally empowered
society is moving closer to reality with the convergence of
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Al and Digital India. By embedding Al responsibly into
digital public infrastructure, India can achieve inclusive
growth, enhance governance, and secure global leadership
in the digital economy. However, achieving this requires
investments in compute, data governance, skills, and ethics
frameworks. Only then can Al truly transform India’s digital
journey from vision to reality.
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Abstract

The vision of Viksit Bharat@2047 is to transform India
into a developed nation by its centenary of independence.
Achieving this aspiration requires more than incremental
progress; it demands bold advances in frontier sciences that
can reshape industries, governance, and society. This
chapter positions Space Technology, Quantum Science, and
Deep-Tech Innovation as the three essential domains that
will define India’s developmental trajectory over the next
two decades. Space technologies hold the promise of not
only planetary exploration but also socioeconomic
applications such as affordable internet access, disaster
management, agricultural monitoring, and enhanced
national security. Quantum technologies, often described as
the next digital revolution, will unlock exponential advances
in computation, secure communication, and precision
sensing—critical for defense, healthcare, and climate
science. Deep-Tech, encompassing artificial intelligence,
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biotechnology, advanced materials, and robotics, will drive
transformative innovation across healthcare, agriculture,
energy, and industry, ensuring sustainability and resilience.
The chapter also highlights the importance of robust policy
frameworks, ethical governance, public-private
partnerships, and global collaboration to harness these
technologies responsibly. This chapter illustrates how India
can integrate indigenous knowledge, frontier research, and
inclusive innovation ecosystems to accelerate its
transformation. With deliberate investment and visionary
leadership, India can emerge as a global knowledge and
innovation powerhouse by 2047.

Keywords: Viksit Bharat, Space technology, Quantum
technology, Deep-Tech Innovation, Artificial Intelligence,
National Security, Sustainable Development.

1. Introduction:

Since India became independent in 1947, the nation has
steadily advanced in science and technology. These fields
are important because they help improve how people live,
work, travel, and communicate. India’s progress can be seen
in major achievements such as the green revolution (a
period when modern farming methods and better seeds
greatly increased food production), which ensured that India
could feed its people, and the information technology (IT)
revolution (the rise of computers, software, and internet-
based work), which made India a global leader in
outsourcing and software development [1]. India has also
become known for producing affordable pharmaceuticals
(medicines and healthcare products), and for successful
space exploration programs (launching rockets and satellites
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to study earth and outer space) [2-3]. All these successes
show India’s ability to recover from challenges and creating
new ideas and technologies to solve problems. Together,
they form the foundation for the national vision called Viksit
Bharat@2047, a long-term plan to make India a fully
developed country by its 100th year of independence in
2047. However, the world around us is changing very quickly.
Global challenges such as climate change, conflicts between
countries, cyber-security threats (risks to online systems and
personal data), energy transition (moving from coal and oil
to clean energy like solar and wind), demographic shifts
(changes in population size, age, and skills), and increasing
inequalities (unequal access to wealth, education, and
opportunities) demand new kinds of solutions. Traditional
methods of growth may not be enough to handle these
complex challenges. Therefore, India needs to make bold
and smart investments in new areas of science and
technology that can bring large-scale benefits to society.
These are often called frontier sciences, new areas of
research that push the boundaries of what we know and
transformative technologies, innovations that can change
industries and people’s lives in big ways.

Three critical domains- Space, Quantum Technologies,
and Deep-Tech- stand out as strategic enablers for this
transformation. Space technology helps with
communication like satellites for mobile networks, weather
forecasting, navigation like GPS, defense, and disaster
management [2-3]. Quantum technologies are based on the
principles of quantum physics. They promise faster
computers, more secure communications, and extremely
precise sensors [4-6]. Deep-Tech includes areas such as
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artificial intelligence (A, advanced materials,
biotechnology, robotics, and nanotechnology. These can
transform healthcare, farming, manufacturing, and energy
systems [7-9]. What makes these frontiers particularly
significant for India is their multiplier effect: breakthroughs
in one domain often catalyze progress in others. For
example, satellites collect huge amounts of data about
climate and the environment. This data can then be analyzed
using artificial intelligence or processed faster with quantum
computers, leading to better weather prediction, smarter
farming, and improved disaster planning. When these
technologies work together, they help India grow in an
inclusive and sustainable way [10]. In this way Space,
Quantum Technologies, and Deep-Tech are not only
scientific frontiers but also as instruments of nation-
building. Their strategic use will help in achieving
Atmanirbhar Bharat (self-reliant India), fostering growth,
and positioning India as a global knowledge, science and
innovation leader by 2047.

2. Space Technologies: Expanding Horizons Beyond
Earth

India’s space program, under the direction of the Indian
Space Research Organisation (ISRO), has achieved
remarkable success in cost-effective space exploration and
in developing advanced space technologies [2-3]. Some of
India’s most well-known missions include the Chandrayaan
series (missions to explore the Moon), the Mars Orbiter
Mission (Mangalyaan) (India’s first spacecraft to orbit Mars),
and the Polar Satellite Launch Vehicle (PSLV) program (a
rocket used to launch satellites into space). These successes
have made India respected worldwide for achieving big
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results with limited budgets and high reliability. Looking
ahead to India’s 100th year of independence in 2047, the
future of India's space innovations can be grouped into
several key areas:

Satellite Constellations and Broadband Access: In
simple terms, this means sending many small satellites into
low-Earth orbit (LEO). Together, these satellites form a
constellation that can provide high-speed internet even in
remote or rural areas where cables and towers cannot easily
reach. This advancement will play a critical role in bridging
the digital divide, promoting digital inclusion, and
supporting socio-economic development. As a result, more
citizens can access online education, healthcare, and digital
banking. This will create fairer opportunities for growth and
connect every part of India to the digital economy.

Space-Based Climate and Environmental
Monitoring: Satellites equipped with advanced cameras
and sensors such as hyperspectral, radar, and thermal
imaging technologies will facilitate precise monitoring of
climate change, monsoon patterns, water levels, and
extreme weather events like floods or cyclones. This
information helps in improving climate forecasting, disaster
preparedness, and smart farming. By using such technology,
India can better protect its people, crops, and environment
from the growing effects of climate change.

Planetary Exploration and Extraterrestrial Resource
Utilization: India’s long-term plans go beyond Earth. The
country aims to explore other planets, build semi-
permanent lunar habitats (small living stations on the Moon
for scientists and astronauts), and conduct deep-space
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missions to Mars and even asteroids. One future goal is
asteroid mining, which means extracting valuable metals
and minerals from asteroids in space. This idea, called in-situ
resource utilization (ISRU), can help make space missions
more sustainable and may also reduce the strain on Earth’s
limited natural resources.

Expansion of the Space Industry Ecosystem: Until
recently, most space activities in India were managed by
ISRO. Now, private companies are entering the field. A
strong space industry ecosystem is growing rapidly. These
companies are developing small launch vehicles (smaller,
reusable rockets), manufacturing satellites, and creating new
applications like geospatial analytics, navigation, and secure
communication systems. Government policies that support
public—private partnerships and technology transfer will be
critical to sustaining this ecosystem.

National Security and Strategic Applications:
Satellites are not only used for science but also for defense
and national security. They help the armed forces by
providing real-time surveillance, secure communication,
navigation support, and early warning systems for missile
defense. In today's world, where international relations and
technologies are constantly evolving, these space-based
assets are vital for keeping the nation safe and prepared.

India’s ability to design and launch space missions at
low cost but high efficiency gives it a strong competitive
advantage in the global space economy. By capitalizing on
this expertise, India is well-positioned to emerge as a major
stakeholder in the projected USD 1 trillion global space
market by 2040, thereby contributing significantly to
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scientific advancement, economic growth, and strategic
stability.

3. Quantum Technologies: The Next Digital
Revolution

Quantum mechanics is a branch of physics that studies
the behavior of the small particles like atoms, and electrons.
These particles behave very differently from what we see in
our daily lives. For example, a particle can be in two places
at once, or two particles can stay connected even when they
are far apart. These strange but powerful ideas form the
basis of quantum technology, which scientists believe will be
the next big revolution in science and technology. Quantum
technologies have the potential to completely change the
computation, communication, sensing, and national security
architectures [4-6]. India has already recognized the
importance of this field through the National Mission on
Quantum Technologies and Applications (NM-QTA)
which provides the institutional framework for advancing
indigenous capabilities and positioning the country as a
global leader in this frontier domain. By the year 2047,
several key advancements may be anticipated across
multiple subfields:

Quantum Computing: A quantum computer works
very differently from the normal computers we use today.
Traditional computers use bits that can be either 0 or 1.
Quantum computers use qubits (quantum bits), which can
be 0 and 1 at the same time - a property called
superposition. They can also link together through
entanglement, meaning the state of one qubit affects
another even when they are far apart. Because of these
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properties, quantum computers can solve very complex
problems much faster than normal ones. Potential
applications include accelerated drug discovery through
molecular simulation, post-quantum cryptography, high-
precision weather and climate modeling, and the design of
novel materials with targeted electronic, structural, or
thermal properties.

Quantum Communication: Quantum communication
uses the principles of quantum physics to send information
in a way that cannot be hacked or secretly copied. The main
method used is called quantum key distribution (QKD). It
helps two people share a secret code for communication. If
anyone tries to intercept the signal, the laws of quantum
physics will automatically change the data, alerting both
parties to the intrusion. Such systems will be of critical
importance for defense and strategic sectors, financial
institutions, and secure governance infrastructure.

Quantum Sensing and Metrology: Quantum sensors
are extremely sensitive devices that can detect the tiniest
changes in the environment. They can be used for
navigation without depending on GPS, detecting minerals
or oil deep underground without drilling, tracking climate
and geological changes like earthquakes or glacier melting,
advanced medical imaging - allowing doctors to detect
diseases earlier and more accurately. These sensors rely on
quantum particles that respond even to very small variations
in gravity, temperature, or magnetic fields making them
much more accurate than today's instruments.

Quantum Workforce Development: To make
quantum technology a success, India will need a new
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generation of skilled professionals. This includes the
establishment of dedicated universities and research
institutes, the creation of specialized academic curricula, and
strategic industry—academia partnerships to facilitate
translational research and commercialization pathways.

While the prospects of quantum innovation are very
powerful, they also bring new risks and responsibilities.
Because quantum computers can break today's encryption
methods, they might be misused by hackers or hostile
nations. Also, since these technologies can be used for both
civilian and military purposes, they are considered dual-use
technologies meaning strong rules are needed to prevent
misuse. India will need to build its own secure quantum
infrastructure, develop laws and international partnerships
to ensure responsible use, and keep strengthening cyber
defense and research capacity. For India, they are both a
scientific opportunity and a strategic necessity. By
developing its own quantum research centers, skilled
workforce, and industry, India can ensure technological
sovereignty, economic competitiveness, and a strong
position in the global knowledge economy by 2047.

4. Deep-Tech: Engines of Disruptive Innovation

The domain of Deep Technology (Deep-Tech)
encompasses a set of advanced, science-driven fields
including artificial intelligence (Al), biotechnology,
nanotechnology, advanced materials science, and robotics
[7-9]. Together, these fields will drive the next big wave of
transformation in India’s industries, healthcare, agriculture,
and cities - supporting the vision of Viksit Bharat. These
technologies are called “deep” because they are built on
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complex science, often take longer to develop, but can bring
massive, long-term changes to the economy and society.
Their transformative potential spans multiple critical sectors:

Healthcare and Life Sciences: In healthcare, Deep-
Tech will make medical treatment faster, more accurate, and
more personal. The integration of Al-driven diagnostic
systems will enable early detection and precision medicine
approaches, for example, spotting cancer or heart disease
before symptoms appears. Nanorobotics and targeted
nanoscale drug delivery systems may enhance therapeutic
efficacy while minimizing systemic side effects. Gene-editing
techniques, such as CRISPR-Cas systems, have the potential
to prevent and cure genetic disorders. Advanced vaccine
development will make it easier to respond quickly to
pandemics and protect national biosecurity.

Agriculture and Food Security: Deep-Tech will make
farming smarter, more efficient, and more climate-resilient.
Smart sensor-based farming practices will optimize
irrigation, soil management, and pest control. Predictive
analytics (using computer models to predict future
conditions) will help plan better for weather changes or
droughts. Genetically modified or genome-edited seeds will
be developed to survive heat and water stress, increasing
productivity. Drones will be used for remote sensing and
precision spraying, saving time, labor, and resources.

Energy Systems and Environmental Sustainability:
Deep-tech innovations are central to India’s commitment to
achieving Net Zero emissions by 2070. Hydrogen fuel cells
and next-generation solid-state batteries are anticipated to
transform clean energy storage and transportation. Carbon
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capture technologies, which trap carbon dioxide released
from factories and power plants before it enters the
atmosphere. Nanostructured solar materials will make solar
panels cheaper and more efficient.

Manufacturing and Industry: Deep-Tech is reshaping
how goods are produced in factories and workshops.
Robotics and automation will modernize production lines,
enabling precision, efficiency, and reduced dependency on
human labor in hazardous environments. Additive
manufacturing (3D printing) will allow rapid prototyping and
decentralized production of complex components.
Predictive maintenance systems use sensors and Al to detect
problems in machines before they break down. Supply chain
optimization will help industries plan logistics, reduce waste,
and save costs.

Urban Development, Smart Cities, and
Infrastructure: Deep-Tech will make future cities smarter,
cleaner, and more sustainable. Al-based traffic systems will
control signals dynamically to reduce congestion and travel
time. Smart grids (electricity systems that automatically
balance supply and demand) will prevent power cuts and
save energy. Green building materials and recycling-based
(circular) economy principles will reduce construction waste.
Smart infrastructure will help cities better handle floods,
pollution, and population growth.

Startups, supported by national innovation funds,
technology incubation centers, and global research and
industrial partnerships, will help in scaling laboratory
research into commercially viable solutions. This
collaborative ecosystem will ensure that Deep-Tech not only
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advances technological frontiers but also generates
inclusive, sustainable, and globally competitive economic
growth for India by 2047.

5. India’s Technological Trajectory and Roadmap to
2047

India’s recent achievements show how far the nation
has come in using advanced or “frontier” technologies to
solve big challenges. For example, Chandrayaan-3
successfully landed on the Moon’s South Pole, a region
never reached before, proving India’s growing strength in
space exploration. Satellite-based quantum communication
trials have shown India’s ability to build unhackable
communication systems, ensuring that sensitive information
can be transmitted securely. Al-driven precision farming in
Punjab uses Artificial Intelligence (Al) and smart sensors to
help farmers use the right amount of water, fertilizer, and
pesticides - increasing crop yields while saving resources.
The rapid development of indigenous COVID-19 vaccines
demonstrates India’s capacity for biotechnology innovation.
Together, these examples show how government,
universities, research institutes, and private industries are
working as one team to make India self-reliant in key
scientific and technological areas. Looking ahead to 2047,
India’s technological landscape is projected to evolve across
multiple dimensions. In space science, permanent lunar
research stations, Mars collaborations, and private-sector
satellite constellations could be realized, alongside
planetary defense missions. In the quantum domain, India
may establish global leadership in cloud-based quantum
computing and nationwide quantum communication
networks ensuring data sovereignty. Deep-tech innovations-
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ranging from personalized genomic medicine to fully
automated agriculture and carbon-neutral manufacturing -
are anticipated to reshape healthcare, food security, and
energy systems, while smart cities powered by hydrogen
grids may drive sustainable urbanization. Collectively, these
advances will also have broad societal implications, fostering
inclusive growth, bridging rural-urban divides, and
generating high-value employment.

As technology grows rapidly, strong governance and
ethical rules will be essential to ensure safe and fair use.
Policy priorities include regulatory sandboxes for testing
innovations, strong cybersecurity and data protection
regimes, mechanisms for responsible and equitable
innovation, and enhanced public—private partnerships
aligned with international norms such as the UN Sustainable
Development Goals. To achieve the Viksit Bharat@2047
vision, India must combine technology with education,
infrastructure, and global cooperation. Key measures
include increasing research and development (R&D)
spending to 2-3% of GDP to support innovation, upgrading
STEM education (science, technology, engineering, and
mathematics) with lessons on ethics and interdisciplinary
thinking, creating mega innovation clusters (where
scientists, startups, and industries can collaborate),
expanding rural digital infrastructure so every citizen can
benefit from online education, healthcare, and finance, and
building international alliances in space, quantum, and
deep-tech to share knowledge and strengthen India’s global
position. Through this integrated strategy, India is
positioned not only to achieve technological sovereignty
but also to emerge as a global leader in innovation, shaping
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both economic development and ethical standards for
responsible science and technology by its centenary year of
independence.

6. Conclusion

The realization of Viksit Bharat@2047 is intrinsically
linked to India’s capacity to assume global leadership in
frontier sciences and transformative technologies. Domains
such as space exploration, quantum technologies, and
deep-tech innovation represent not merely scientific
endeavors but strategic imperatives that will shape the
nation’s economic competitiveness, social inclusivity, and
security architecture in the twenty-first century. Their
convergence holds the potential to generate powerful
synergies - for instance, quantum computing accelerating
deep-tech applications, space-based remote sensing
enhancing Al-driven climate modeling, and biotechnology
advancing through the integration of nanotechnology and
advanced materials. India's trajectory toward this vision
must balance ambition with responsibility. Sustained
investment in research and development, interdisciplinary
education, and adaptive policy frameworks must be
accompanied by ethical safeguards to ensure equitable
access, transparency, and societal benefit. Equally important
is inclusivity - ensuring that rural communities, small
enterprises, and marginalized populations benefit from
technological progress. Only then will innovation translate
into broad-based nation building. By 2047, India has the
potential not only to achieve technological self-reliance but
also to emerge as a global leader in shaping how humanity
engages with frontier technologies. With vision, resilience,
and commitment to sustainable development, Viksit Bharat
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can emerge as a beacon of innovation-driven growth,
contributing solutions to planetary challenges while
securing prosperity for its citizens.
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