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Table 2
Methodology for University and College Teachers for calculating Academic/Research Score

(Assessment must be based on evidence produced by the teacher such as: copy of publications, project sanction letter,
utilization and completion certificates issued by the University and acknowledgements for patent filing and approval
letters, students’ Ph.D. award letter, etc,.)

IS.N. Academic/Research Activity Faculty of Sciences | Faculty of Languages /
/Engineering / Agriculture | Humanities / Arts / Social
/  Medical /Veterinary | Sciences / Library /Education
Sciences /  Physical Education [
Commerce / Management &
other related disciplines

1. Research Papers in Peer-Reviewed or UGC listed |08 per paper 10 per paper
Journals
2. Publications (other than Research papers)
(a) Books authored which are published by ;
International publishers 12 12
National Publishers 10 10
Chapter in Edited Book 05 05
Editor of Book by International Publisher 10 10
Editor of Book by National Publisher 08 08

(b) Translation works in Indian and Foreign
Languages by qualified faculties

Chapter or Research paper 03 03
Book 08 08
3. Creation of ICT mediated Teaching Learning

pedagogy and content and development of new and
innovative courses and curricula

(a) Development of Innovative pedagogy 5 5

(b) Design of new curricula and courses 02 per curricula/course 02 per curricula/course

¢ 202, Old Housing Board, Bhiwani, Haryana-127021
@ www.bohalsm.blogspot.com ™M grsbohal@gmail.com § 8708822674 ® 9466532152
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Qe WY AT BT AAIGH b "TITIRT el & IURA IMATH"
3MYe AHET Y DR 8U AUR BY BT A9 Bl R8T & | UISDI b FI8
Td WIATES 9 UK ol el Bl &, Oy a8 g B R o i,
JgdT S &7 2 | MYHdl FRAOR SINTed I8 3R TR < Bl Ioulael LR e
9fasr & forg i T4 2l | wIid & AR IR AR 8, I8 SART BT © |

UITEROT G TS b FHI H I g1 FAGAl § F U © U e 7 dad AN YAl &
Iy BT G § STl © dfod AT g gd WqReA TR |1 96T T8-] YHTE STefd © | 39
STerary yRadH, Ugyvl, uaiarviig 214, |l &1 2199, Sig fAfderdr &1 219, Tarde anfiT,
TedT g3 YA STl Bl WX TAT Sfel I[oTadT H 214 Mfe U 8 —

«  woarg ulRade - I8 Uo dfkge TET € Sl BAR UIRRIfAe! T3 BT gurfad R &
2| S BRI AYAHE H ghg, TR9 AIH DI eI 3R % & WR 4 gig 8 W81 © |

*  UGEU - 91, Sid AR &I YUY AN YAIERYT DI JHA UEAT %2 & | SHA 9 b
BHN WReY W §RI J41T ISl &, dich I8 AR YIRRfTS! G5 Bl |l JhAr ygandm € |
o  "yfgevity Brige - s9R Uidfde AQeEl &1 3ffUd alsd AR AfdIdyol STt
TIfaRUY fRTae &1 HROT 99 &7 8 | 399 9R URRAfYST 7o & Rerar @R # us &l
g

o HETYS B FAT - TAR gl TAAET AR IYANT B R & BRUT TAR UTHiTD
Al ORG99 9 V8T § | 399 ARl 3 B IE 8§ SR BN WS & forg waw
I~ 8l BT © |

o g fIfgar ot aifer - s wRRfGeT T3 | o9 fafqgar @1 g1+ 81 &1 5, e
IR uRRIfa@! 3 &1 ReRar @y 4 U & ¢ |

o e gIf¥for - e AT & HROT TAR GATRE W B IR TG TS B ¢ | 39
a7 gfg, aRA AIH @ ged] iR W @ wR H gfg 8 W@ 2

S Bl Bl T B D oIy 81 AABY HH HAT BRI | §H U <& Siia § B
I o™ B, S T ol &1 god HIAT, UFT BT EREAV BRAT R HS—DHeRl Jdg
HRAT | FH Y TRBRI IR Aifey it § 1 3mIg &1 8N {6 9 gafavor w@Reror & forg
314 ®eH o |

3T & |11 UISHITOT U+ TR Td AIfeldh o | R < &1 F913) & Ui STareg
<8 BT IR SFAMH H SITHdd] a1 B H A dl |

FERIATS |

7 Fioe fEE

000 June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




Eﬂ{f’/ﬁ% www.bohalshodhmanjusha.com Bohal Shodh Manjusha 1SSN : 2395-7115
S5 % Impact Factor : 8.642 June 2025 Page No. : 10-17

‘.é-é‘% 4 AN INTERNATIONAL PEER REVIEWED, REFEREED MULTIDISCIPLINARY
O & MULTIPLE LANGUAGES RESEARCH JOURNAL

sioary uflada o S ua T aasiae
UT YT : T ffoilfesh Tererel

. Pae e
gremrd / faarTeder, s [ e giodT JeTidenerd, wudard, WRAYR (RT91.)

IS BT YTepfcieh TATARYT & A e+ ATgerd YeT & | i a9 fAff= urepfcres wreraii
q dae § gsal Bl 7, iR W gl & &3 Wifass g Sifde 951 # 98 Faavert ofdd &1 gfier
T 2 | BRI aul | 4Ifie qaiaRvl U Jeree HHT O6 A8 & WA &1 Qe g AHr a7 a-an
T & | AT Ul G & SR S Hifdd wafaRer & veure ok # A 8 gaT 7§ | Jef
Yl ¥ BSOTe Pl IGa Silgd WR Pl FURAT & 8T & olldb §B AHal H 399 By TUR
ARG IT 8 & 9l UIhfad JAaRoT 9 W& A9 & forg famerer @nfdd g8 2|

g4l 1 Srardfdd SeMRAT H AHRIHAS IR YRS 8l g o | Sotary aRadd 59 99
T THR AR © B0 H A 371 & O e Aad gd awdr & forg sff-ard giam S
RET 8 | 31T 9 AT IS ARSI Fel WR I8 faaR—faasl & ug@ gqo & wU H ST &, Fifd
g B D IR H ST AF © | IER KR W YIiaRvl faqT & A 8 a1 Rl ®R
R IR TRl I 9T fdeq & FANT Bl STTRed 91+ &1 DIRTeT &1 fZEar g | difd STetary
IRETT B TR DT Graen fba1 S e | 39 e H I8 ST H8edqul 3R i & fob
STAdry ulRedd W Ga-rd ReIfd & SR a1 87 AR 59 {1 b @R yral &l 5 faan
87

STty uRacd @ oIy ITRERT BRI H GG HRUT ST Blaely ITFAISS DI AT
H gfg B9 | SN D1 AR, Bidedl 3R ars+l 9§ et arelr gail qem ox1, SwRi e H
fafder Suervl & el arell 9 a9 offfe gfafed g9R ardERer § ugie 79 Blsdl o |

el a1 wdare) # UgIfor™ YTl Ud =T SIaTed SeHi & YA H [OMeAd g 88 o |
RTET Al H Y WA @ el drgdl | Soaroid WdRATh STediall 9l & Jigdr 9¢i o |
STy YR BT Udh 1 BRI & — FARIFAR] BIa DT IcAGI | A ISl IR Pl &fT ggamd
2 | FART FART BT BT SUATT IHOINTR, WRBGSIYR, BIF 3R WA AMfS & 3707 # gran 2 |
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arfeser o. 1

fter gr3e et & Ieafofa qar
HHID 9T hTe SIS SifadTss | Ul afdd Pprd-<rs
SRSkl AT S ST
(ag 24 #) (@g &4 #)
1 YR ST JHND] 6046 20.6
2 5] 5007 3.8
3 w4 1524 126
4 ST 1257 9.9
5 STHT 808 9.8
6 FHATST 639 60.0
7 faca (ga.) 587 9.7
8 AR 1342 1.2
9 BIRAT 465 97
B AN 28953 45
AId : des gDMIHED STD 2010
T grew 91 & Sfodd oW
7000
6000 | [
= 5000 | |
i3
2 4000 +—
|| 3000 1
é 2000 ||
T 1000 |- - |
1 I | L O O [
" i & GIE - oE @arel [eT (0 WRa @Rl
T @)
e 2
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arfesar : 02
offer 339 Y : &Y UT gITT

HHIH RIES] Jrd qHTq
1 BET Tlg ATRASS | Holl IAGT & [y U &7 | Yol WR a9 H gig
T8 (USTd, BRI, ddhe))
2 EacE A | Holl IATGT H SUF BT SERT | A AR BHST Dl
SIESIES] <8 HHET
3 AECIo IaAgS | Weiadl H S &l STalT am gl SR T AT
4 HeHY e U BTGB SISIRICE]
SERCIERSIES
5 BINiIE] BSSIPET 3R ARSISM & | a9 ghg 3R WSl H
RIENIES] effa
6 A1 UTepicre I U4 @it ygrel | gedl & auHH H gig
7 FARITARS Pl | D IcqoiA 3IISIIT &RYT, a1 gfg
8 I BIge! drad | 3irenfie fhart & IRM amg gfg, sl § el

2T U T 3gead -

R U UH BT IGa 9RA H STerarg URad= gRT ¥ Td AHRI GF Sila WR US 8
gHTal ¥ ST BRI & IR WS # g9 8N aTel @anl & Uy 9 o 2
3PS BT ThooT T fAfe Toor -

U 2N UF H gl bl Bl UANT fhar 11 2 3R 3fidhel &l Hhald ARBRI g IR
AR FER U7, J1 A= o gf3ereil & wem 3 g 7 © |
AT F Toare uRada o1 garg : Toary uRada & ReafsRas gana arae smd ¥ -
1. HIE ST ATl I guIT : Sy URdTd b URVIFRERY HRA S ISIT, Y YR,
AferTs, B, BIcH, BRI, TMEl, ORI dAT Ui¥ed e 1Al & deid &3 SIesiidl &
RIBR &1 32 2| ATTH 9T # I U & Tiai 9 2 # 10 dxie | A1 1fde o fawerfia &
SIRAT ST Fq8 H SRR &1 FR=R gl & gRumH WRd 9Rd & delgd doil 3isHH Fahear
gl &1 IR AT BT STRATT WS B SR 981 A Ao Ul @] F9m gl |
2. i T gorra : Sotarg uRade & Y9 B USTaR W U @1 8 396 URUIAIwY T+,
qHT, SAR, dTRT 2T AT ST Bl & I1e H gl g1 © Sldid gqd ([quid &0 B
I g, g, TAT S bl Ul H R1EE S5 8% © | Afeoidl & RIS 37T & Ied1a+ H |l 3dqd
fiRTae &< 88 7

AoEE H g @ Beldwy Totedl Bl H Aggio ReRIEGRU & &R H ghg & BRI
3RER, T, AR, HIT, TG, AR A< B IUS H gig gg © | Sdfh [Iefel BAa! ol Ulell 9=,
RAT V7S, RO fore, orerft &) YeraR ¥ fRrae @ wafes A den gieen @ demar ¥ giy

gs ol
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TS ATAM & IR 3R g diRgd ddfa @l & FR=OR SR I8! dF 9Rd H aui
Riferd el # 125 BT T W= ITed H Al QT | ¥ kg | 0.50 Wiewdd dmugig &
BRI YSTd 5T H I8 B BAS ] UGTaR H 10 YR T Bl o Fhall = |

YR I ST BT Q9 H SToAary R & Belwsy A, bell, IUidl, @i, 3T,
YRGBT, MR, Jd, TR, S, 3ok, oR, TRYST AT RS AT Hell & IaTed H I’ 8 ©
SEfdh W9, 37Te], TERT, IR, AU, fE @ drar # fRmae o 2|

fUoe o 9ul 4 N &7 ¥ Uh g1 aalld AT © AR ITe & Al H qrTdrl o 7T
@ e Ble AT 21 Y #9160 YRA WRAR & ATAR a9 1991-92 H 127 TS Tacd H
IETETT Bl o S 99 2012—13 H 2.36 BRIS B0 B AT © | 394 85 Ufwrd @l dfg 83 © | 3R
qy 2012—13 H 26.89 RIS T IUTGH GT Sdlh ST Pl IeTGT 25.71 PRIS 7 B3N ANTATT
IATE H Udh <@ H 84 Ufoerd &1 gfg g8 2
3. ooy ulRdade o TaTee T gaTg -

STefarg URad BT UHTa J1d @Red R 9T U el © | fdvg Weed WA @1 Rule @
AR Serarg H SWIAT & BRI ¥ard TAT gad Haedl JHRAT H gy g8 & | g1 & fasmreid
<=0 A S, UfIen, 2, &R, U SR qei ARiTdl R ST Aehres dHRAT &1 aRaRdl H gl
&l Vel 2 |

geeld YATARYT BT G IRA TR W< YRART B I8 & | HeX BR AZH US THIRRHT
BI 13 SAR] 2015 HITIR B SIRT RUIS I1E1 981 2015 T 1 SISATS Bl H < B el
SITEIEET BT SAT WRT WX Ug dlel ADHRIHD AR Bl ol THIR il e &I 75 © | Rure
gardl & fob qaterer § uRads ¥ 9 W@ReY DI YHTAId B dTell ATIGTRI H JABTRT deiiy! 8%
2| 39 A B Searg uRadd 9§ HREH qesll bl dear iR S, JellRan, Rt ol
JHIRIT BT I & DI ATl B |

arfoyer . 3
oTed o Rt & g adivir o ST (a¥are)
o 7 e ForeeTovaT
2010 28292 1177378 48176
2011 18860 113845 20402
2012 50222 82815 15977
2013 75808 72215 8840
2014 40571 921214 16049
2015 99913 72213 27533
2016 27879 471083 12255

Ad: e SIFROT 28 RATRR 2016 Y11 AIC 2016 & 3Mdbs 31 N Tb & o |
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arfeser &. 4
AR 3 30 T TsTaTe gt (2010 & 2016 TwF)

.. T UHIfdd afdd &f dr | wfaerd
1 CIEELICRIGH 31270 9
2 GIEEEISY 32002 9
3 faeet! 32406 9
4 PR 27853 8
5 ENIE] 27775 8
6 HERTSS 26895 8
7 I D I I 163344 49
AT 341545 100
Ard: e SIFIRT 18 AR 2016 9. 11
arfeser &. 5

AT F Rrpaorferar o wegare gara (2010 & 2016 dF)
%4, ST BT A ywIfad aafddqal o & | gfaea
1 PHACh 55024 34
2 PIECLICHIG 29446 18
3 HERTS 18468 12
4 3T U, AT 14291 9
5 RIEEEISY 15302 10
6 g Tl H 26724 17

AT 159255 100

AidT: e SR 18 TR 2016 T, 11
ay 2016 H HIRAT & HHel 471083 AH A & | Sdfds SJellg 2016 H <2 H 119 A g8

=

fUsel 70 aul & uggeil # B dTell a’iad 300 SHIRAT SHHl BT HhfHd B W&l | 39
HIRGT DT a0 A ATAMT 27 G #R dTel AT 2 | 8% 9Td 399 AR 84 aTell &I |8
2.5 3RY B | Selarg URad ® BRI Sd~ Bl V&I 37d ANGHT TBIT B DRI Sy AR fqurg
ST SHIRIT qRAERT HEMRI BT WU of Y81 8 | YR 8 A1l 5o Sifvd dRAal & 3.5 BRI
AN R1eR BId € | Safd 7.3 BRI @l # Ui 9§ 397 0 & UIfad 81 § | 15 oG d9d <97 H
DIl SARAT A B & Al AR Od 8 | < P SfelR 3Erdl § faerf®q ok @fast dwi & &+
A SHEG. B 12 3R SfeR P JHAM BIAT & | Hg ALGIT I & (b DA DI Fag Il
BT & ATl M-I & gITaxer &I Ryfaal | 1 8 | HieA=d! & TN S+ dret Faifds
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JHRT AT H SR U, UOTE, AU 3R BRATUM € | GO DI < BT HER Bl IS DHET
S M 2| 2030 T 1.31 BRIS ANT HER Bl dols F AR G Sl A&l & Bl gl H 20
AT 31 2 |
woarg ufader sire auf :-

9 R Q¥ ¥ 3 IR GR FMRI IRE &6l Bl T3 &, 39D da9ja <8 & U fdglg forai
H A W 9gd A IR 88 & | 01 FATRR 2016 @ IR IOl & IFAR o & 205 [STel 20
H 40 BIFA] HH TR 8 ©, 16 STl AR A 40 BIAS] HH IR HA qIRY g8 = | 271 el
H AT 9IRET g8 wiafd 118 RTall § A= 9 20 BIAAT Afde a1ker 88 & | A 9 & qIiRe
aTel JIAT ®I 7+ drferest | <eriar /=m § —

arfesar &. 6
STATT & $a g1fder are ered (2016)
N HETCd | dxel | 3d | Yoe | sRamom | gorid | fagr
AT W HH 99 (Tfoerd H) | 46 30 28 25 24 23 17

GId : R dd & M. UASL. (1 RIdR 2016)
wiaary ufade 3 Freor gonfaet o fRguiiaeor :-

faere &t aut # faqw 8 arel uferdl # oIl el $7d, Wha did ardll gSUdR, SiiTal]
T, gIURT &7, $HIeR B9 offa B Wafd 9Ra &1 frg, TN, anfa & | Siidl &1 are sfoar fage
IR § 9% ¥R, TRfl, SRATS =T, el §9, Tad T, IS 31d WIRd § GelW oild 7 | 7D dd,
Rrerel Yo, YT 3ifex g el e, dI5] 3Mfa Jw 811 & HHET W g, UlR=dl IR ¥ Tisra-
(RcS) well BF BF O 2 & | ST SRl o et arel fawrad S 9 91 |r § Jofor
T 3 BIC SlF Sidl Bl Jog B Gl & 599 STl Ikl &1 by gl I 8 gl & o9
Siig @1 BIg e fag 8e ® 1 gH |ad & oy \oiid S & e 39 BI @l 9 8 | |1 &
A 3N WE HWAT IR TERT YA ISl 2 | | 1952 §. § 9RA H I Sild qUSS Bl WIYAT
T3 WA W Ul o, yardl Ui g sTRiserd e a9 |
waary ulada o oiifde dwras’ ge g :-

STl URad &7 J41a Zaal (RIffRR) ™ W1 U @1 2 | SYAl & BRYl 299e fUad
PR GeH Bl ST | U TNY P JAR 9YRA D [T & § a9 1962 | 2000 & 19 f@dg 16
UierIa 9 u< © | Ui¥end) feqred # f2aeal & fUeer &1 9fshar § ol ofg & | 980 ¥ BIC 89
Ugel B faqe & g 2 | HH § Dleers fEAs 20 Hiex d& fiae gar © | e fag 23 Hier
il oy @1 &% ¥ fUEel ¥ET € | R fUeeld ®1 daAr a) BIhE N8l Al Sleal & At | a9
feAe AT 81 S a9 9, a9, Selqd, R, aderst, <, stem, R @ enfe @t
3R AT B SIQAT | 31 AfGdl WR Rerd Sfa {92 Il sHrsdl ] 81 S | IR w@ey

oot June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




faera Scures W fAudia gv9Td US| g9 SifdRad Riarg g Sl &1 B4l & BRI HiY Il
R AT AU gsre o | SUYdd AfSal T TRedcd FATG 81 ST | WIRd & TSIl < UTfeheT,
SHATRAT, T qeTaer W1 gwIfae Bi |
woary gRade o1 gfdera T uT gaa -

SRy URadT & HRT auf At 81 W § 3R 99t B Uew H G 9 B 8l @l
2| $UD BRI, HY IS T YT ST BT AIAS T8 8T I&T B | Bs WG Bl W1 Riars
wR R BT R 7| T A9 qwel § gy Sl &F dur weRl H O Sdl HHmEE @l
NI QT8 A 3T 2 | URIR WwU 39 Widfid e &7 Afadayel <7 9 e 89 |
3MH &l # olal W # e fRmae uRafea gg 2 1y ofd f9rT R {650 1 s
D JAR IAA H P ST Al doll F Al ST /81 & <% & 91 UG STed Aldl dl 17 AT 2016
FHIEAT RIS & AR < H 1123 3Rd RS (T HIeR) U+l STANT & oy IueTed & Sidids il
710 3RS T HIeX & ST | $<1 Yolel dle & STJAR Uord, sRamm, el ok u. dwer #
SRR IR HIeR & 31 @l MRTae 8% & | <% & 802 fAdrRigvs # yoid & aAfd qew A S
&3 H el Hebe UaT 81 AT & | USTa & 80 Wi, BRATON & 59 Ulcrerd, JIRAT & 69 Ufcrerd
faeell & 74 Uferd IR SR U< 15 Uferd I @oel # Yoiel &7 31 QI8 g3l & | {19 Pl
rfeTe iR B ReTs] & HROT I8 FH IU~ & I8 ¢ |
Saary ufade o a6l uT gaTT -

sl 15 auf | <9 & If¥wiY AT # aeremIed & H fRTae &5 @ 73 2 | WY SATal
RTT SrevTad Uaw, #ed USel, AERTg BTG, oTF] SR IR Barae yaer anfe wreal # g
@I T 7 | Said PRI, ASRT 3R a1 § S &3 H 9@l a@ Bl el 8 | uAarer ugy,
STl BT BH ANl B A qAT g AEe e gd S G919 & BROT Yepfa a1 Reafd H
PUI 37 &I © | Srarg uRads & PRI Adh UIey Yollfadl AHIS Bicl oIl & & |
forspef :-

STrdRy URdae Geb TR df¥as Tl © e aRumRewy |qul faeg 3§ g9 99 wR
U YU B &I B | Serarg URadT & HROT T & g1di BT AR FHI BT ST | STefdry
URec BT g @rRed R A1 fJudid gura U | Urepfcie ATI<ms S—g@l, 916, Agal o,
Al DI IRARAT H IS &1 R8I 2 | Sieraryg uRacde & Helasay Bhdcl bl Icaradhdl H gig
TG DICARID], TRUTIR ARIDI Tl RS Eial R FHRAr 9 @81 2 | e 7 R giearor
TSfyd & & 7 Mg 9Ra o faeraeia <2 # feaml o e g2 # fREe o & 2|
Starg Rads & gEHTE BT S@d Y AT @) Fa F1 MavIadl I8 © 6 eRd—18 uve &
forg SRR Tl & IS WR Db g oY o dfRae aruglg w uardl I3 81 9@
3R favg &1 TRy uRad+ & FHIfad TRl & 91T ST | |
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uPfd e gafaeor & gfd snedler gitesror

1. 97T HATT
Tt (fmreer), ol SR T FIddIaR HelfdeTed, g3, 9RAayR (J7510)

RT H JATRYT &1 &I U Fgeld & ford Afedl | v {6 S 32 8 | wRd & Rl &7
3MfeeTel & &1 Siig—ST=gall g ao_afadl | TexT Faw &7 € | I8i ol 377e] W1 Siig Swal gd
TICTAT BT gH F SIIShR Ib] Yol T HRETT BRd © | Yl R Silae BT AR & YITaRo 2 |
TpTcieh USIAT BI SAET DI A BHA W & Sl AT € 3R 3F g8 PIH dRPI B g
UITaROT BT JATFAT B0 g o%F I8 © | YATaReT AReT0T &l gfte | 1972 &7 99 WRd & folg
3rcaTferes Ayl TeT 7 aaifes 9w it veror Sifdifrad ¥ at | A 8ol B | ST 89 UAd agf
5 S I ARV fqq F1R UATaRoT Bl AR &R BT YA B & |

R ATfeDTel H & gITaRor U1 ReT & Ife 89 R <29 RS bl o Al |41 71 &
A1 FEANT I & AR & A1 7 IRl & o) Al 31esT FagR o+ &l 91 el T
2 | IR Tl # forar o 9 wawg gRaa wd awg R 39 91a @) gfte aRar 7 | 98 uafa
& | AFG & W A BT 9A & AR A §RT AT Sidl TAT RO YT BT HeATIT B
@1 91 Pl 8 | IR ARA ¥ TP Bl Yol ATfeHTer | 8l 37 8T 3 | I8T W ged, a1, 9 a5y,
3 A BT YOIl DI Sl & | TSI H fagHIg Fa1eT &1 Wolkl g&f & Ul o $9d Awpia
A8 Pl qam o |

TGTRYT B Uepfa AR uRacTeiel 81 & e =aiid addr # 89 Al Tapld Bl Aead=
MG & YRUeT § IR 7 | IR H IMTadhIe | &1 UHTd HI Yol BT I8 2 offhd acd G8d H
B9 TSI BT Q8T IR @ © AR TP & U SARI A 3 3P d8eld ART 2 3R 89 TP Bl
a = w® 2T

I BH 99 H S Al IRA BT STHASIT 140 RIS D 9T 2 3R ARA Bl 31.16%
ST TR &30 | ard SRl § b 3T W WRA BT ATABT STHAEIT T (68.84) &1
H e BT S | AT STTHT STBTT PR BT H A= &<l © | S T e # afda
TIe T9 ¥ AR & Y 9S Ve 2
AT UGTaeor §oad - YT IS & JAATT T -

A B Ui JATaR0T & A1 QIAREBT HADBT H BT © | 98 Sildd Hgch & wU H 4Ifad
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A BT SR W TAT SR TR% AT, 3Nl eb WIeifie #19d @& WU H YATaRT Bl goidd
AT © | A @ FT UTpIceh T[0T JAT S, gleg, TR, J& 3MMfE Uiy TaiaRo | I TRE
JITId B © I b 310 Sidl T 0T | TR H SATSATG &l HIfdes TaTaRT &1 HRIHHAT & &l
PR b1 b gl ol — UTE ToA1 ST feqid A Aifcre qataror | =g Sfial & FAr
AATE UT )T AT 9T UITaR0T Al H 0T ARG |l &)1 A7 (Bell & doll Bl oI
H fRIRAR) 39 UHR AMG ARB(T & [AH & UM RO H A9 WIS JATaRT & = BRBI
& WA U BRE H1F o IRy SHD AN 9T FERd & D™ & A1 Iqa] gig, ISP
B T JAT IEHT Hrenfira W fefia 2t 7

AR FHI | IfE @M WY Al AFT—UITGRUT & 7 gaold Hael HY Hel BReb JTeiran!
2 FifF 3 71 IRRIENG $Td | dax) adq & Telflie did a& AMd qAiaRor Gdef #
AE—ge uRac fbar 2 | Al &4 U= BIel § 92 TAT Ul YATER0 & drd Hee Dl Qe
ar A ugel &1 AT Ffed o olfhd A & |1T A% & 8RR H URddH, Sil f SyHIaEars &l
T Tl & | S A UATaRoT BT Hael FAfrd B AT T |

I & Rl gl R <F Al A9 &1 IS IHIHT H 6 W 2 Ffera el ugd g € a9
A DR ATS db AT Ui TR ¥R BIAT T R8T & AR ATl W Ui IR R & Riifd 3R 89
W A 39 Yl W &I YbR & d<d fHeld 8 f57H T d cd & | 5778 Ul < a9ar & ar 9l
TR d Tcd & fSe A1 o 94911 & ST A A1 RS dcdl 1 o R € 9 9l e gepfa
H UG BB ST & | U dedl H WRIAHvSH, SIAdigavse a2l Siel Avsd & 941 dcd 31T
2| 37 WGl dwl W e, a9, 9ul, T4, M [ 8 | Ad RO UhR Tdhia iR R g
3T V& & S I & IR HfaRad 4 9T # gfer S |aahdr 2|
1. uofaEye oo a1 ee €aIE TaT AW S -

X HY BT |1 UG AT AT BTl 1 HEd © | A17d Bl 9 6 3 2 Aoy el ugel
AT AT & STd 9 ) URIARIRIG Sl a6 A9d G70f §9 | THid o AR 8Iar o &7 2|
U8 A AT FPIA TG FRIAT BT YOAT DIl bl SIdl & | §9 F9g § Ad el Ui
HATEA WR R o 3R de—Hel, Bl WIPHR A o U Silae &I YA Bl & A Sii—oid
3O AT &RaT AT A1 AT o U1 A dra—Hel, Bel & Jeldl RIBR R FxRa (b
AME S RIGR AT o 1 39 bR H1 § F9R1 81l o7 | a1 dMa 71 3[04 (IR BRR-IR
AT URA BT oifdT AFE & A BfORIR Uphia H UKl YR d el & i o | A19d = S1d 37
B AMATHR HAT AT I S TSU B9 &1 I8 Ui GITaR0 Bl &ffd Ugdr drell Ugall
e o |
2. yrdle o6 a1 HRT e -

UHT AT ST & 6 Aa &1 [ U= Sl | o1t UIReT gafl & il Ui FHY

H J1g = R B R YU WR A e o or | g8l Ad 7 ol | Uil Bl [ o
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RTAE S8 B BRI AR (BT | AT 7 59 BV BRI JRST (HIT AT A DI STl Dl STaTAehel
g% AR R AMFg Al & AR 9a1 =el 11| Al &9 U GRIamel 6 o dl 3 g
el & fEIR o off R Twrar A va At BT ISTERT AR S 7

3. ¥ HIG 9T UPUIGd d ULLATeu IS -

e W@ S 1 #eT BTt 400 | 1499 §. AP AHT I € | 9 HIel # AT THiad & A1
ol ®Y ¥ Se AT | A S W& H P Al AFG YUl KU (0T B UPHiA & A1 B
PR T AT| §F Il § AFG « YYUTAT Ud UL[ERYT BT B fHAT| 4 U @& F=<aid Al
Ugpall | WIS gy, €, 7, 9l e @l Ui & {7y uggell Bl ureld oI Sid Ad IR HiY
T8I BT AT | SHY Ut & ol ART &1 Fa1 8icil ofl | A9 1 §9 FHRT bl Gl & oy
A YYAROT B ST, GYUTA IR IR H Y =R I AT foh ILUTAT H U3 bl I8l Yeb
LI YR RGHR UTEAT ST AT F&] AR H A YRAT bl Yeb WA H TER WM W =R b ey
o S ST BTl 59 Biet H feq &1 STA®IT 50 RIS & 9T ol | Al G981 HRA &I STl
8—10 BRIS & dId ol BTelifch STTHEAT FRIF0T BIF & BRI §H Bl H Upicl BT WD JhAA
el BT |
4.  smgfere wa M 16 -

WITEING &Td & 999 & $o Ao e deifiiel & gfig™ 9 #fid & ger
SRl &1 RIGR &R & oy AR BT FEi07 | ofe F¥gol 43d &1 STTA=r 800 RIS A
31fer € g8l el YRA DI SITAGIT 140 PRI S 9 & | 3H Gl §s ST & §19 37TS]
AIE SENIHR &I dre H oI B3l 2 |
UIfaenr T Ao Cg Srdafoe sTefiardy -

YRA & ol ST IAAT FHI H 140 BRIS & o9 & | 9Rd H faeg &1 17 wfcrera
& ST ST Bl § a7 9Rd H 499 &1 ol &3hel 2.41 TR & o1 & AR faeg &1
Hact 4 TR STl MRA H AT & | 9Rd H 9¢ I8 Sadl gedl ofd dl WR =1 &1 fawd
2 olfhd ART H 3 AR ST BRI$H g T |

UITEROT GREV & ford ARBR 3ol BRI T8I PR Fehell & | YAARYN DT <] T HRE0T
& o ST AT 37cd eI & | ST AR §RT &1 YIaR0T STl 3 SN T Ugars
ST Hepell 8 | Afe ARBR §RT 18 T8 Nl bl S W e Wy I el SIY dr ggidaRor
HRETUT & &g B BINTCT DRl H AT B | S WG gRT T GfaRor Heell Ao bl
ARGBR Tb Ugdl Fhd & IR AR R ST Had Ior & (o Ta1d 941 Fabdl © | AR H D]
Ugel ¥ B yITaRvr, diel gq Sial o 99 @ ford 3m=Ie 8 I8 & | U Sl fr-feiRad &
1. Rrger smedieer (Chipko Movement) :-

T RIS A ITRRES I & AT STl & MU aR 7S I 0 G+ 1973 H UR™
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83T FOTA®T URMMG & gell I &l PRA1 AT TAT g6 H SHH FAfad ®U I GITaR0T & FT
ATl BT AT HR foram AT | $9d YIaT gaAr H el Jir_lele & S graxaral dgiun
qAqT FUSIIATE HeT | B |

2.  UfUor sneilae (Appiko Movement) :-

I8 IRl [AUD! AR Pl Tol R & bAlCh H VG BTS D ~Igfed H UIRFT BT |
THT ‘DTS AT ¥ U] BT TATY Ak © | FADI Yol SeI =RVl fdebr TT HRETT JET ¢ |
3. e gT¢k 3nsalaer (Silent Valley Movement) :-

T BTST BR H IV Hicawia FSEER a1 &1 &5 © ol F9€ oig fafderdn e & | I2f
WR ST faEfd URATSHT &1 AT & fIRIY H SAT<Iel R g37T | 5 uRumRawy ARBR Bl
AT o gecTdx a8l KT SIRferd a9 &3 9iffd &RAT US|
4. arafer T3l 3ealoe (Narmada Bachao Movement) :-

UE JATaIeA THG] °TE] & SIafAfIerdr ol gem qr Jol MMfQarial & Fikpidd TATaRoy
DI & & oIy A 1985 H HYT UICHR & Igcd H AT ST &M & | ST |rer 319 rvefy
qoIT aTaT e W B T B |

g =7 IfQTeT & 3cATal HRT H STl BT ARETUT BR- & foIU TAT YITARYT Bl g9 & foIw
IRA TAT ISR H 3ME UHR Bl STl Aaa fafdrat &1 roem siar € i ffaRad 2 |

Il & ST e 7 Ufer ISR # el T WRKT (Sig &1 a7 9aiH) § Il G
I R 4GB FF B & dlich AY g1 U1 37T BRe] SYANT H 3f1 Fab | 157 H F=feiRad ofa

Vh
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1. AT -

RYTAT YT DT AT BRI ATATd TR A R8T © | UG8 § g 5 el 3 377
YR DI DHelPAl 1 B © | 58 8% TBR I W\Ule Ud SR I & wu o [JRya fbar il
2| S 3 UhR & A fashy & axHal, f[ari afe # ) a8 | | draEl & dosel
@ T FHIM I o 2 N Ped ¢ |
2. S -

RISTRRIT ¥ STl T IR & W Haitee §a sl § 811 & | I8l R fIva ulg el
Rera g | e 90T # 19T AERISISH, IRl Ud 31 ST &1 |ffferd AT <&l & | faea
qRiE IR Sidl &1 3R a1fifes a1 & iavid 2 | S dradl ¥ Rf=g & fou «ff oia &
STANT BT © | g9 IR gA®1 Ui RAF= rafsadl # ugadr & STl 9 g9dI STANT ol
# B IR 2|
3. &g

I Uh THR BT GRIR Bl 2, orad 99t Sat dufed giar 2| 391 ok fafie yar
BT T2 BIAT & | ISRATT H HAULH Yadh! Are! AT &7 faavor ¥ 1520 H el 8, 99 W@
SemSl 4 SHYR & Fhe U ATl a9drg ol | Ui¥entl JIGRAM § o 9T Y T H T TS
3raed el 2| TS 99 IHY ST U B A3 Ud STl T &5 Bl 99 § IR T S8
B GG B & | §TH AT U S9! &HAT & ATAR FeAdl @ | ST A0 &R arel IF |
B IFHT IR UG el T T BT 2 | Xilel Aar &3 # A1fedt 3 | 12 Hiex T 8Kl 2|
BT STl T-T & (ITTR) WY 9T BT & |
4.  SIIE -

RISIRRITE H {371 G ARIEAR DI e & a4l (Fras!) FHior & iReRT 3ifa ureiie 2 | o=
H qraS! T BT g e a9 STl BT Hed V8T © | 3R W Ul qrafedl g dal off R
ST FaRT gAT Bl ol | BIfTard & Igae ¥ Ufaaiof W & T Hlsl WRIAR Bl Iooid
fopar 2 |
S. FToeT -

STERTST T B3 STl AId 181 8laT 2 | A 307 ¥ s W Rerd dramdt a1 el & Rama
A Ul U1 R € | $9bT WA BT By ANMR Tl BT 2 | SERISH BT Uil U & o7y SunT
H B AT o7 | BT STl Gifieh AfT—Rarsl bl gol b=, AHfad M 9 3 BT o SYANT
H 37T o |
6. <IeT -

ATSI & FHIA 3MPHIT ATl STed FUE s Il BT o | SIaT BT AN ATST A 3T TExT
BIAT 2 | 39 YR AR & ARAM § ST U H8<dqul URARS STl 9Id & | Fo G arell g
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o1 9Tl &1 R¥Ara &F BIar © | SiaT AT 8 SUY A A4 ST & | $AdT Sl <1 Bl
3R BT AMRY | §9e STl BT IUIRT AT g U3 §RT AT ST 2 | ST & SI—urT T4 8
@ BRI YTl 9149 I Sl &, O SHaR =R & |

AR 3 gufaeor araomolfy 3 Twaar :-

HRT H GYTERT <RIl & URPD gl (1970—80) H IR PIg YATARYT DI 984 o=l HRal
e qar o, a1 9 R &1 WY BT Yoic AR JARIBI BT Tollel "IN B Qa1 SIam o |
UHT ) dTell | J T G UBR B TSI [GaRYRT & AT 2, offd aufer &1 drare saH
B TET T | BT b AT— Y8 ITAROT 37T MR I/ & Alerel © | IR H Sl I8 R I8 &
S AR 3 QiR AT < @ e | AN B &I B¢ Wil |

gre & gyl H Ul Il fb I8 RO Terd o IR YAleRl § FUR BT BRIGT TRl DT 81 AdD
AT & | ISR & RToivs {8 3R AERTE & 0T §IN HIATSY & Yoic Fel, dfed ATV Sitad
H AN GUIR A dTel AN 8, e SR g& |Y 9R 7Y, Iofs 111d 99 Y | FHH H 41 sRarel
e 3R Sad N ST ST 2|

TR TR UR BIH B dTel YATaR0T BRIl {1 FHTET A1fdd 8¢ | facell & Hex R A5
UUE SARRHT & RS 3f(Iel Jared HH 8 Y H IOk Y ([ 2002 H), R AT 987 |©
PR Y| < 7 I USHYOT A TG THAT | D FT 7 9 B fhy, sy SR arfordl
TR 3[R UST IR TITAROT BRIGAIRN BT AFTGe fHal |

31fTeT IRTATA B AT ST BRI R <97 H RIS <TeT &1 X’ (STel garRAed
Red sxieye) W1 2| <9 & fdeafdereral # 1 ugiaror Fwell yrearshd i~ WRi R 4gTY I+
T 2, 980 AN AR FRAU A fUsel 20—25 A1l § F ¢ |

QN 9RA H U 3R IS Fheldl el 2, 98 8 ¥ MR H FaARIGRIBE (FIeHdl) 49l &
START H 90 Uferd A oY 31 AT | (BN URaA) & foArer & ReR 39 391 &7 TN 37T
&1 ATl ¥ fdehel TS R QAT SITQIT | U & S T aTell USTe g eeRi W WeH B AT |
oed 3 gerfaeiier srarenopfdr ot smagsadaT (Need for Public Awareness) :—

UITEROT AT STASTN]fCr H GATaRoT Wrel S Ud e ol AT 8idl 8, S99 qgiarol &
Hifcre qem Sifd® ueti (Physical and Biological Aspects) @1 SITH®RT 2T URARS HIAT &1
I BIAT © | Jolis H AR~ SRS BRI (1975) H R A= Aeo=l & SiER WR ygiaRor
R1efm @1 aRafdew Ry &1 9y BT & | FYh g W 7 a9 1994 DI GITEART FodT BT 99 =rfya
fhar o7 | 39 99 YATaROT AT TAT SRl & YA B 13, et g 1992 H Rar S o=kl
¥ A IFRISET TIiaRoT HoaHT AH o § Y] T3 off | UIiaReT OdHT & =i d b
ITEH 8T, 59 gRT udiaRofig gemati § A1a HedorbRl S T~ gy, 54 d9gd #overd,
ged 99 &3, el aul ol dE1 97 fared Yedl & Hgerd UR SIIhiNa fhar I |
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AT HATAT AT TIOTRpaT & IR 3% forsaforndad § -
(1)  Wide gateRel, Yg—uie, Siia—si=g dT A8 &1 YRR ¥RAT &f ugd Ud gaiavoi
faprT B FHAS |
(2)  AMINTS, AiEpiadm T 3fie e & forg fthTa e JHfes wu 9 fharherdl &
o BT |
(3)  UATERYT HREOT B gfe | AT YR A, W, FHY AR Sl bl Ffed BT |
(4) faf=1 ggfarofia AiGl &1 SUg™ <eAdT 9 QI8 81 a7 g9a forg fafr=T fafdl &1 fafea
[ERIRSIEI
(5) UITERT & UTpide Al & IUANT G B Hb T2 SUYH 07 <=1 difds gap1 fafirse
faeq # fAR=T ARIMT & T8 YAERT HTAT BT YA FY<h I T DI A~ 3T g7
TS B, s sria fawg & fafie=r 9Tl & qfaRor AREAT &7 91 BT S JET £
9 g H a1 HreAi, W49 |l (Greenpeace Society), 924l @& A3 (Friends of
Earth) T fdeq g=1 My (WWF) ofq Aewaqul & &) I8 & | §7d dgd 3Nhidl #gigiy
JERIY0T AT fARTE STl SIEI—gfeal & GRervr ud f3arerd & axig § Rerd |8 goiv Siel gfedl
BT AT B & TN fhy T B | 39 A # i URmTE e & oifad Ao o ey
ATy TTaRoT R § g T € |
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Definition and Scope of Green Chemistry :

Green chemistry refers to the design of chemical products and processes that reduce or
eliminate the use and generation of hazardous substances. It focuses on sustainability by minimizing
negative environmental impacts and enhancing energy efficiency.

Overview of Biochemistry :

Biochemistry is the study of chemical processes within and related to living organisms. It
integrates principles of chemistry, biology, and physics to explore the molecular mechanisms that
underpin biological functions, including metabolic pathways, enzyme activity, and cellular processes.
The Intersection of Green Chemistry and Biochemistry :

Green chemistry and biochemistry intersect in their shared aim of promoting sustainability.
Green chemistry techniques are increasingly applied in biochemistry to improve the efficiency, safety,
and environmental impact of biochemical processes.

Importance of Sustainability in Chemical and Biological Processes :

Sustainable practices in chemistry and biochemistry are critical in addressing global
environmental challenges such as pollution, resource depletion, and climate change. Sustainable
practices aim to create systems that are not only efficient but also have minimal adverse environmental
effects.

Principles of Green Chemistry
Prevention of Waste :

Waste minimization is a core principle of green chemistry. By designing chemical processes
that reduce or eliminate by-products, industries can reduce environmental contamination.
Atom Economy :

Atom economy measures the efficiency of a chemical reaction in terms of how much of the
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starting materials end up in the desired product. Higher atom economy leads to reduced waste and
more sustainable processes.
Less Hazardous Chemical Syntheses :

Green chemistry emphasizes the use of less hazardous chemicals in synthesis. This includes
minimizing the toxicity of reactants, intermediates, and final products.
Designing Safer Chemicals :

The design of safer chemicals with minimal environmental impact is central to green chemistry.
This includes chemicals that are biodegradable, less toxic, and non-persistent in the environment.
Energy Efficiency in Chemical Processes :

Green chemistry advocates for processes that require less energy, which reduces carbon
emissions and energy consumption. Using alternative energy sources, like solar or biofuels, is a
growing trend.

Use of Renewable Feedstocks :

Green chemistry promotes the use of renewable feedstocks, such as plant-based materials,
instead of finite natural resources like fossil fuels.
Catalysis in Green Chemistry :

Catalysis reduces the energy required for chemical reactions, making processes more efficient.
Green chemistry encourages the use of both traditional and bio-based catalysts to minimize energy
consumption and by-product formation.

Applications of Green Chemistry in Biochemistry
Biocatalysis and Enzyme Applications :

Biocatalysis, which uses natural catalysts like protein enzymes to perform chemical reactions,
is a prime example of green chemistry in biochemistry. Enzymes can catalyze reactions under mild
conditions, reducing the need for harsh chemicals and energy-intensive processes.

Green Synthetic Pathways for Bioactive Molecules :

Green chemistry principles are applied to the synthesis of bioactive molecules used in
pharmaceuticals and other biochemicals. For example, utilizing enzymes to catalyze reactions can
eliminate the need for toxic solvents or reagents.

Green Solvents in Biochemical Processes :

Traditional organic solvents are often toxic and environmentally harmful. Green solvents, such
as water or ionic liquids, offer safer alternatives in biochemical reactions and industrial applications.
Biochemical Processes in Renewable Energy Production :

Green chemistry is central to the development of biofuels and other renewable energy sources.
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Biochemical processes such as fermentation and anaerobic digestion play key roles in converting
biomass into renewable energy.

Green Chemistry in Pharmaceutical and Biotech Industries

Eco-friendly Drug Development :

The pharmaceutical industry has a significant environmental impact due to the large quantities
of solvents, reagents, and energy required for drug synthesis. Green chemistry methods focus on
reducing waste and energy use in the production of pharmaceuticals.

Green Methods for Drug Synthesis :

Green chemistry approaches such as microwave-assisted synthesis, enzyme catalysis, and
solvent-free processes are being used to make drug production more sustainable by reducing hazardous
waste and energy consumption.

Biotechnological Innovations for Sustainable Drug Production :

Biotechnology offers alternative pathways for drug production. By using microorganisms and
enzymes to produce active pharmaceutical ingredients, the pharmaceutical industry can achieve more
sustainable, scalable, and environmentally friendly production methods.

Reducing Environmental Impact of Pharmaceutical Manufacturing :

Green chemistry can reduce the environmental impact of pharmaceutical manufacturing by
optimizing chemical reactions, reducing energy use, and utilizing green solvents and renewable
feedstocks.

Biomass and Bio-based Materials
Biomass Conversion into Chemicals :

Biomass is a renewable feedstock that can be converted into valuable chemicals. Green
chemistry methods are being developed to convert agricultural residues, wood, and other biomass
into biofuels, bioplastics, and specialty chemicals.

Bioplastics and Sustainable Polymers :

Bioplastics, derived from renewable resources such as starch or cellulose, are a sustainable
alternative to conventional petroleum-based plastics. Green chemistry is essential in developing
efficient, environmentally friendly processes for bioplastic production.

Green Chemistry in Biofuels Production :

Green chemistry approaches to biofuels production focus on improving yield, efficiency, and
sustainability. This includes the use of microorganisms for fermentation, enzymes for conversion,
and bio-based feedstocks.

Biorefining and Its Role in Sustainability :
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Biorefining is the process of converting biomass into a variety of bio-based products, including
biofuels, chemicals, and materials. Green chemistry plays a key role in optimizing biorefining
processes to minimize waste and energy consumption.

Nanotechnology in Green Chemistry and Biochemistry
Nanomaterials for Environmental Remediation :

Nanomaterials can be used in environmental remediation to remove pollutants from air, water,
and soil. Green chemistry principles are applied to the synthesis of these nanomaterials to ensure
that they are both effective and environmentally friendly.

Green Synthesis of Nanomaterials :

Nanomaterials can be synthesized using green chemistry methods that avoid toxic chemicals
and reduce waste. Biologically inspired methods, such as using plant extracts or microorganisms,
offer sustainable ways to produce nanoparticles.

Applications of Nanotechnology in Sustainable Biochemistry :

Nanotechnology offers innovative solutions for sustainable biochemistry, including the
development of nanocatalysts for chemical reactions and nanostructured materials for energy storage
and biosensing applications.

Challenges in Green Chemistry and Biochemistry
Economic and Technical Barriers :

Despite its promise, green chemistry faces economic and technical challenges. The costs of
implementing green technologies, lack of infrastructure, and resistance to change can hinder
widespread adoption.

Scaling Laboratory Success to Industrial Application :

Many green chemistry innovations work well in laboratory settings but face difficulties when
scaled up to industrial production. Overcoming these barriers requires further research and
technological advancements.

Public and Industry Perceptions of Green Chemistry :

Public awareness and industry adoption of green chemistry are crucial for its success. Educating
stakeholders on the benefits of green chemistry can foster greater acceptance and implementation of
sustainable practices.

Regulatory Issues and Green Chemistry :

Regulatory frameworks must adapt to incorporate green chemistry innovations. Governments

and industries must work together to create standards that support sustainable practices while ensuring

safety and efficacy.
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Future Directions and Emerging Trends
Advances in Green Biochemistry :

The field of green biochemistry is advancing rapidly, with new biocatalysts, bio-based
feedstocks, and sustainable reaction pathways being developed. Future research will likely focus on
improving enzyme efficiency and expanding the range of bio-based products.

Sustainability in Chemical Engineering :

As the demand for sustainable processes grows, chemical engineering will play a key role in
developing scalable green chemistry techniques. This will include innovations in process
intensification, recycling, and energy recovery.

The Role of Artificial Intelligence and Machine Learning in Green Chemistry :

Artificial intelligence (AI) and machine learning (ML) are being explored to optimize chemical
reactions, predict the environmental impact of processes, and discover new green materials and
techniques.

Future Prospects for Green Chemistry in Global Sustainability :

The future of green chemistry is closely tied to global sustainability goals. As industries move
toward circular economies and net-zero emissions, green chemistry will be at the forefront of
developing processes that are not only efficient but also eco-friendly.

Conclusion
Summary of Key Concepts :

Green chemistry and biochemistry are integral to the development of sustainable technologies.
By focusing on reducing waste, improving energy efficiency, and utilizing renewable resources, green
chemistry offers solutions to many environmental challenges.

Importance of Integration in Green Chemistry and Biochemistry :

The integration of green chemistry with biochemistry enhances the sustainability of biochemical
processes, from drug development to biofuel production, providing new opportunities for innovation.
Call to Action for Sustainable Practices :

As the world faces increasing environmental pressures, the adoption of green chemistry and
biochemistry is critical for creating a sustainable future. Collaboration between academia, industry,

and government is essential to drive forward the transition to greener, more sustainable practices.
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1. Introduction :

Sustainability is a broad concept that integrates economic, environmental, and social elements
to foster long-term prosperity. The economic dimension is particularly vital as it influences the
feasibility of sustainable practices, resource distribution, and the effectiveness of environmental
policies. Achieving economic sustainability involves stimulating financial growth while mitigating
environmental harm and social disparities.

In recent years, global economies have faced rising concerns over resource depletion, climate
change, and ecological instability caused by unsustainable industrialization and consumption patterns.
This paper explores the economic dynamics of sustainability, focusing on financial instruments, policy
structures, corporate accountability, and consumer participation in sustainable development.

2. Theoretical Foundations of Economic Sustainability :

The concept of economic sustainability is rooted in the principle of ensuring long-term
economic growth without compromising the capacity of future generations to meet their needs. This
principle is supported by several theoretical frameworks that provide a conceptual foundation for
understanding and implementing sustainable economic practices.

2.1  The Triple Bottom Line Model (TBL) :

John Elkington’s Triple Bottom Line (TBL) model emphasizes the interconnectedness of
economic, environmental, and social dimensions.* It challenges the conventional focus on profit
maximization by advocating for a holistic approach that considers “People, Planet, and Profit.” This
framework encourages businesses to measure their performance not only in financial terms but also
in terms of their social and environmental impact.” The TBL model underscores the importance of
stakeholder engagement, transparency, and accountability in fostering sustainable business practices.

For instance, companies that adopt TBL principles often invest in employee well-being programes,
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reduce their carbon footprint, and engage in community development initiatives, demonstrating a
commitment beyond mere financial returns.®
2.2 The Circular Economy Framework :

The circular economy framework presents a paradigm shift from a linear “take-make-dispose”
model to a regenerative system that minimizes waste and maximizes resource efficiency.’” It promotes
closed-loop processes, where products and materials are recycled, reused, and remanufactured.® This
approach aims to decouple economic growth from resource consumption and environmental
degradation.’ By emphasizing resource recovery and waste reduction, the circular economy can create
new economic opportunities while reducing the environmental footprint of production and
consumption.'® For example, companies are increasingly adopting product-as-a-service models, where
customers lease products instead of owning them, facilitating easier recycling and remanufacturing,
and extending product lifecycles.!!

2.3  Green Growth Theory :

Green growth theory posits that economic growth and environmental sustainability are not
mutually exclusive.'? Instead, it argues that investments in eco-friendly technologies, renewable energy,
and sustainable infrastructure can drive economic development while reducing environmental impact.
This theory emphasizes the role of innovation, technological advancements, and policy interventions
in fostering a low-carbon, resource-efficient economy. Green growth strategies aim to create a win-
win scenario where economic prosperity is achieved alongside environmental protection.'* The rapid
expansion of the renewable energy sector, driven by policy incentives and technological advancements,
demonstrates the potential of green growth, creating jobs and reducing reliance on fossil fuels.'

3. Economic Instruments for Sustainability :

The transition to a sustainable economy necessitates the implementation of effective economic
instruments that incentivize eco-friendly practices and discourage environmentally harmful activities."
3.1  Green Investments and Sustainable Finance :

Green investments and sustainable finance play a crucial role in channeling capital towards
eco-friendly projects and industries.'® Green bonds, ESG (Environmental, Social, and Governance)
investments, and sustainability-linked funds are increasingly popular financial instruments.'® These
instruments enable investors to support projects that contribute to environmental sustainability and
social responsibility.?’ Sharma, A. (2019) has highlighted the important role of sustainable finance in
India’s green growth. The Reserve Bank of India (2022) also published documents related to green

finance, indicating the growing importance of this sector.?!

oot June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




3.2 Carbon Pricing and Environmental Taxation :

Carbon pricing mechanisms, such as carbon taxes and cap-and-trade systems, are designed to
internalize the external costs of greenhouse gas emissions.?? These policies incentivize businesses
to reduce their carbon footprint by making pollution more expensive.”® Environmental taxes on
pollutants, such as sulphur dioxide and nitrogen oxides, can also encourage the adoption of cleaner
technologies and production processes.** Stern, N. (2007) in the Stern Review explored the economics
of climate change and emphasized the importance of carbon pricing as a crucial tool.?

3.3 Incentives and Subsidies for Sustainability :

Governments can provide financial incentives, such as subsidies, tax breaks, and grants, to
promote the adoption of sustainable practices.?® Subsidies for renewable energy projects, tax credits
for energy-efficient buildings, and grants for sustainable agriculture can accelerate the transition to
a green economy.”’ These incentives can help overcome the initial cost barriers associated with
adopting sustainable technologies and practices, making them more accessible.”®
3.4 Risk Management and Resilience :

Economic sustainability also involves managing risks associated with environmental and social
factors.* Financial institutions and businesses should incorporate climate change risks, resource
scarcity, and social vulnerabilities into their risk assessment and management frameworks.** This
proactive approach can enhance resilience to shocks and disruptions, ensuring long-term financial
stability and business continuity.** The insurance sector, for example, plays a critical role in mitigating
climate-related risks and promoting investments in resilient infrastructure.*

4. Sustainable Agriculture and Economic Resilience :

Agriculture is a critical sector for economic sustainability, as it directly impacts food security,
rural livelihoods, and environmental health.

4.1 Organic Farming and Agroecological Practices :

Organic farming and agroecological practices minimize the use of synthetic fertilizers and
pesticides, promoting soil health, biodiversity, and ecosystem resilience.* These practices can enhance
long-term productivity and reduce environmental pollution, contributing to a healthier environment
and food supply.

4.2  Agroforestry and Crop Rotation :

Agroforestry, the integration of trees and shrubs into agricultural systems, can enhance soil
fertility, sequester carbon, and provide additional income sources for farmers.*” Crop rotation, the
practice of alternating different crops in a planned sequence, can improve soil health, reduce pest and

disease pressure, and enhance nutrient cycling, leading to more sustainable farming practices.*®
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4.3  Water Conservation and Efficient Irrigation :

Water conservation is crucial for sustainable agriculture, particularly in water-scarce regions.*
Efficient irrigation techniques, such as drip irrigation and rainwater harvesting, can optimize water
use and reduce water waste, ensuring the availability of this vital resource.*

4.4  Precision Agriculture and Technology :

Precision agriculture leverages technology, such as GPS, remote sensing, and data analytics,
to optimize input use, improve crop yields, and reduce environmental impact.*' This approach can
enhance resource efficiency and improve the economic viability of farming, making it more sustainable
and productive.*?

4.5 The Role of Smallholder Farmers :

Smallholder farmers play a vital role in global food security and rural economies.*” Supporting
smallholder farmers with access to finance, technology, and markets is essential for promoting
sustainable agriculture and reducing poverty.*® This includes promoting fair trade practices, providing
training on sustainable farming techniques, and facilitating access to microfinance, empowering these
essential actors.

5. Corporate Sustainability and Business Ethics :

Corporate sustainability involves integrating environmental and social considerations into
business strategies and operations.*

5.1  Corporate Social Responsibility (CSR) and Sustainability Reporting :

CSR initiatives focus on addressing the social and environmental impacts of business
operations.>® Sustainability reporting enables companies to disclose their environmental and social
performance, promoting transparency and accountability.’' Elkington, J. (1997) discussed the
importance of the triple bottom line for 21st-century business, emphasizing that companies should
consider their impact on people and the planet, not just profits. This has led to a significant increase
in CSR initiatives and sustainability reporting.

In conclusion, CSR initiatives and sustainability reporting are essential components of corporate
sustainability. They enable companies to demonstrate their commitment to environmental and social
responsibility, build trust with stakeholders, and create long-term value. As sustainability becomes
increasingly important to investors, customers, and other stakeholders, companies that embrace CSR
and sustainability reporting will be better positioned to succeed in the 21st century.

5.2 Sustainable Business Models and Innovation :
Sustainable business models focus on creating value while minimizing environmental and social

impacts. This involves developing innovative products and services that address sustainability
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challenges. Companies like Tesla, Unilever, and Patagonia have demonstrated the viability of
sustainable business models.

Tesla, for example, has revolutionized the automotive industry by focusing on electric vehicles
and renewable energy solutions. Their business model is built on the premise that sustainable
transportation is not only possible but also economically viable. They have invested heavily in research
and development to improve battery technology, expand their charging infrastructure, and produce
high-performance electric vehicles.

Unilever has implemented a sustainable living plan, aiming to decouple their growth from
their environmental impact while increasing their positive social impact. They have focused on
sustainable sourcing of raw materials, reducing waste and water consumption, and improving the
health and well-being of their consumers.

Patagonia has built its brand around environmental activism and ethical manufacturing. They
encourage customers to repair their products rather than buying new ones, and they donate a portion
of their sales to environmental causes. Their commitment to sustainability has resonated with
consumers, demonstrating that businesses can be both profitable and environmentally responsible.

The benefits of sustainable business models are numerous. They can enhance a company’s
reputation, attract and retain talent, improve access to capital, and create new market opportunities.
By addressing sustainability challenges, companies can create long-term value for themselves and
society.

5.3  Measuring and Reporting Impact :

Beyond basic sustainability reporting, companies should focus on robust impact measurement.
This involves quantifying the environmental and social impacts of their operations and products. Life
cycle assessments, social return on investment analyses, and other methodologies can provide valuable
insights into the true impact of business activities. Standardized frameworks such as the Global
Reporting Initiative (GRI) and the Sustainability Accounting Standards Board (SASB)' help companies
report their impacts consistently and transparently.

6. Barriers to Economic Sustainability :

Despite the growing recognition of the importance of economic sustainability, several barriers
hinder its implementation.

6.1 Market Failures and Externalities :

Market failures, such as the underpricing of environmental resources and the existence of
negative externalities, can lead to unsustainable economic practices. Dasgupta, P. (2021) explored

the economics of biodiversity and highlighted the problem of market failures. For example, the cost
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of air pollution is often not reflected in the price of goods and services that contribute to it, leading
to overconsumption and environmental degradation.
6.2  Policy and Regulatory Deficiencies :

Inconsistent enforcement of environmental policies, lack of uniform global regulations, and
inadequate policy coordination can hinder the transition to a sustainable economy. For instance,
inconsistent carbon pricing policies across countries can lead to carbon leakage, where polluting
industries relocate to regions with weaker regulations.

6.3  Financial Constraints in Emerging Economies :

Limited access to green financing, high upfront costs for sustainable technologies, and lack
of institutional capacity can pose significant challenges for emerging economies. Many small and
medium-sized enterprises (SMEs) in developing countries struggle to access the capital needed to
invest in sustainable technologies and practices.

6.4 Political and Institutional Barriers :

Political instability, corruption, and weak governance can hinder the implementation of
sustainable policies and practices. Strengthening institutions, promoting transparency, and ensuring
accountability are essential for overcoming these barriers. The influence of lobbying against green
policies can also create significant obstacles.

6.5 Social Inequality and Access to Resources :

Social inequality and unequal access to resources can exacerbate environmental problems and
hinder sustainable development. Addressing social inequality and promoting inclusive growth are
crucial for achieving economic sustainability.

7. Strengthening Economic Sustainability :

Strengthening economic sustainability requires a multi-faceted approach involving policy
interventions, technological innovation, and behavioural changes.
7.1  Incorporating Sustainability into Economic Policies :

Governments should integrate sustainability considerations into fiscal policies, trade
agreements, and industrial strategies. NITI Aayog (2021) published the SDG India Index. This includes
implementing carbon pricing mechanisms, providing incentives for sustainable technologies, and
strengthening environmental regulations. For example, governments can introduce carbon taxes to
discourage the use of fossil fuels and provide subsidies to promote the adoption of renewable energy
technologies. Trade agreements can also include provisions for environmental protection and labour

rights, ensuring that trade promotes sustainable development.
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7.2 Promoting Sustainable Consumer Choices :

Eco-labelling, awareness campaigns, and incentives for sustainable consumption can influence
consumer behaviour and promote the demand for eco-friendly products. For instance, governments
can provide tax breaks for purchasing electric vehicles or energy-efficient appliances. Public awareness
campaigns can educate consumers about the environmental impact of their consumption choices and
promote sustainable lifestyles. The use of behavioural nudges, such as default options for sustainable
products, can also encourage sustainable consumption.

7.3  Enhancing International Collaboration :

Global cooperation through frameworks like the UN Sustainable Development Goals (SDGs),
the Paris Agreement, and WTO environmental policies is crucial for addressing global sustainability
challenges. The United Nations (2015) published the 2030 agenda. The IPCC (2021) also published
a report on climate change. This involves facilitating technology transfer, knowledge sharing, and
capacity building. For example, international partnerships can support developing countries in adopting
clean technologies and building capacity for sustainable development.

7.4  Technological Innovation and Knowledge Sharing :

Investments in research and development, technology transfer, and knowledge sharing can
accelerate the development and adoption of sustainable technologies. Rockstrom, J., et al. (2009)
discussed the planetary boundaries. This includes promoting open-source technologies and fostering
collaboration between research institutions and industry. For example, public-private partnerships
can fund research on renewable energy and energy storage technologies. Knowledge sharing platforms
can facilitate the dissemination of best practices and innovative solutions.

7.5 Education and Capacity Building :

Education and capacity building are essential for fostering a culture of sustainability. This
includes integrating sustainability into educational curricula, providing training on sustainable practices,
and raising public awareness. Empowering individuals and communities with the knowledge and skills
to make sustainable choices is crucial for long-term change. For example, vocational training programs
can equip individuals with the skills needed for jobs in the green economy. Public awareness campaigns
can educate citizens about the importance of sustainable lifestyles and promote behavioural changes.
7.6  Data and Information Sharing :

The availability of reliable data and information is crucial for informed decision-making and
effective policy implementation. Promoting data sharing, transparency, and access to information
can enhance sustainability efforts. This includes developing open data platforms and promoting citizen

science initiatives. For example, open data platforms can provide access to environmental data, such
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as air quality and water quality, to inform policy decisions and public awareness. Citizen science
initiatives can engage communities in collecting and analysing environmental data.
7.7  The Role of Local and Regional Governments :

Local and regional governments play a critical role in promoting sustainable development.
They are often responsible for implementing policies related to land use, transportation, and waste
management. Local governments can also engage with communities and businesses to develop and
implement sustainable initiatives. For example, local governments can implement zoning regulations
that promote compact, walkable communities and invest in public transportation. They can also develop
waste management programs that promote recycling and composting.

7.8 Resilient Supply Chains :

Building resilient supply chains is essential for economic sustainability. This involves
diversifying suppliers, reducing reliance on single sources, and promoting local production.
Companies should also assess and mitigate risks related to climate change, resource scarcity, and
social disruptions. For example, companies can invest in local sourcing to reduce transportation
distances and support local economies. They can also implement risk management strategies to address
potential disruptions caused by climate change.

7.9  The Role of the Service Industry in a Green Economy :

The service industry plays a crucial role in a green economy. This includes sectors such as
renewable energy, sustainable transportation, and eco-tourism. The service industry can also contribute
to sustainability by promoting resource efficiency and reducing waste. For example, the sharing
economy can promote the efficient use of resources by facilitating the sharing of goods and services.
Eco-tourism can promote sustainable tourism practices and support local communities.

8. Conclusion :

The economic dimension of sustainability plays a vital role in building a resilient and balanced
global economy. By integrating green investments, sustainable agricultural practices, corporate
responsibility, and effective regulatory policies, societies can transition toward an environmentally
sustainable and financially stable future. However, achieving true sustainability requires a collective
effort from policymakers, businesses, and consumers. Governments must enforce stricter regulations,
corporations must embed sustainability into their core strategies, and individuals must embrace eco-
conscious lifestyles.

Looking ahead, the alignment of economic development with environmental preservation will
be crucial for sustainable progress in the 21st century. A well-structured economic framework

prioritizing sustainability will not only drive long-term financial stability but also safeguard natural
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ecosystems for future generations.
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Sant Tukaram was blessed with the fortune of becoming the pinnacle of the temple of Bhagavata
Dharma, whose foundation was laid by Saint Dnyaneshwar. His Abhangas (devotional verses) continue
to resonate fresh and vibrant in the hearts of thousands of Warkaris and common people. Living an
ordinary worldly life, experiencing joys, sorrows, hardships, and sufferings, yet composing
extraordinary Abhangas, Tukaram attained sainthood. His compilation of Abhangas (Tukaram Gatha)
is an invaluable treasure of Marathi literature. These Abhangas impart spiritual wisdom and provide
deep insight. In simple, colloquial language, Tukaram conveyed the essence of devotion and the message
of equality with remarkable force.

His philosophy of devotion is deeply rooted in experience. Through metaphors, allegories,
and illustrations, his compositions feel intimate and relatable to common readers and devotees alike.
Tukaram expounded the philosophy of Bhakti (devotion) through his Abhangas, emphasizing purity of
heart and morality while vehemently criticizing hypocrisy, deceit, and corrupt religious leaders. He
had a keen understanding of social life, and his own life is reflected vividly in his Abhangas. His
compositions, based on personal experiences, serve as a profound commentary on life. His verses
encompass numerous aspects of human existence, making them deeply meaningful and resonant.

Since his Abhangas were born from a pure heart, they carry an innate charm and sweetness. His
verses are filled with intense emotions. Over the years, many scholars, critics, and eminent writers
have written extensively about Sant Tukaram and his works. His life was deeply intertwined with
nature, and his Abhangas provide ample evidence of this connection. After marriage, he initially led a
happy life, but fate soon took a turn. He faced multiple hardships—Ilosing his parents, sister-in-law,
cattle due to drought, and eventually his wife and son. These adversities left him deeply anguished.

The immense suffering led him towards detachment and contemplation.
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Burdened with personal tragedies, Tukaram retreated to Bhandara Hill near his village, seeking
solitude. He spent time in deep meditation and reflection, where he began to perceive the divine
grandeur and sublimity of nature. He experienced divine revelations—seeing the sky as a vast canopy
and the earth as a seat for spiritual contemplation. The Bhandara Hill became his close companion,
where he conversed with himself, engaged in debates, and expressed nature’s countless forms through
his Abhangas. This hill offered him the serene solitude necessary for deep concentration.

At Bhandara Hill, Tukaram communed with trees and listened to the melodious chirping of
birds. He observed the vast blue sky, rain-bearing clouds, and the gentle whispers of the wind. He
found divinity in everything around him. Through his Abhangas, he shared his emotions with nature,
making his poetry a sublime reflection of the environment.

The Concept of Environment and Tukaram’s Vision :

Environment encompasses all living beings, natural elements, and societal systems within a
particular geographical space. It includes flora, fauna, mountains, rivers, and their interdependent
relationships. Human life is intricately linked to the environment. In the name of progress, humans
have destroyed forests, exploited natural resources, and encroached upon rivers,8 mountains, and
trees, leading to severe ecological imbalance. This has resulted in declining rainfall, pollution, and
the endangerment of various species.

The term environment is used to describe all the elements of the environment in which various
types of life, as well as human groups or societies live. Environment generally includes the natural
elements that are possible as external conditions. In any area, various elements such as plants, animals,
mountains, rivers have different places. The geographical environment considers the location-specific
relationship between these various elements within the limits of that area.

There is a close relationship between human life and the environment. In the name of
improvement, man destroyed forests, plundered natural resources. He encroached on rivers, streams,
mountains, and treetops without limit. As a result, the balance of nature and the environment was
disrupted. The very existence of animals, birds, wildlife, etc. was threatened. There were worrying
changes in temperature and rainfall. The amount of rainfall decreased. Pollution in rivers increased.
This was due to man-made reasons. Many species of animals and birds on earth became extinct.

Environmental degradation has become a major issue for all countries, big and small. In religious
texts like Rigveda, Puranas, Rudra, Saptashati, etc., mentions of trees, forms of nature, etc. are
constantly found.

In fact there is so close relationship between man and his environment that a part from it man

1s an abstraction in reality no such being could exist. Dr. T.N. Khoshoo defines it as the "Sum total of
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all conditions and influences that affect the development and life of all organs."
The Encyclopedia Britannica defines the environment as follows :

The entire range of external influence acting on an organism both the physical and biological
i.e. other organism, forces of nature surrounding an individual.

Recognizing these environmental issues, the world awakened to its crisis. In June 1972, the
United Nations convened the Stockholm Conference on the environment, where India's then-Prime
Minister Indira Gandhi played a crucial role. Since then, June 5th has been observed as "World
Environment Day." This awareness led to the incorporation of environmental protection laws in the
Indian Constitution under Article 48A and Article 51A, making it a fundamental duty of every citizen
to conserve forests, rivers, and wildlife. Several environmental laws, such as the Forest Conservation
Act (1980) and the Environmental Protection Act (1986), were enacted to curb environmental
degradation.

Historical and Social Context :

The birth of Sant Tukaram and his influence are highly significant in the socio-cultural backdrop
of 17th-century Maharashtra. The rural lifestyle, agrarian society, traditional beliefs, and deep
connection with nature are vividly reflected in his Abhangs.

Reflection of Rural Life : Tukaram’s Abhangs express the simplicity of rural life, the close-
knit relationship between society and nature, and the agricultural economy.

Cultural Essence : The Bhakti tradition of Maharashtra, in which Tukaram played a crucial
role, carried a message of unity among different social classes.

Nature and Spirituality : Natural elements were not just viewed in their physical form but
were also seen as mediums of divine messages and spiritual enlightenment.

Tukaram’s Perspective on Nature and Conservation :

Sant Tukaram’s Abhangas highlight the profound relationship between nature and human life.
His verses often use natural elements to convey deep spiritual truths :

“A tree is like the Kalpavriksha (wish-fulfilling tree); it does not turn away anyone who seeks
shelter.”

“When a seed is planted in the earth, it gives vision and enlightenment.”

“Watering the roots nourishes the entire tree.”

Through such verses, he emphasized environmental conservation, advising against deforestation
and promoting tree preservation. Tukaram keenly observed animals, birds, and insects, incorporating
them into his philosophy :

“A snake and a scorpion appear as if they possess wealth, but they are mere illusions.”
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“A monkey wearing a necklace does not understand its value.”

“A bird does not store food, yet the divine always provides for it.”

These reflections indicate his deep ecological consciousness, long before modern
environmental concerns arose. He viewed forests as divine sanctuaries, essential for sustaining all
life forms.

Tukaram’s Deep Connection with Nature :

For Tukaram, trees and animals were more than mere natural elements; they were companions,
teachers, and sources of inspiration. His famous verse expresses this beautifully :

“The trees and vines are my friends, the birds sing melodiously around me.”

“Here, I find peace; here, virtues and vices do not touch me.”

For him, the natural world was not separate from spirituality. He saw in it the divine presence
of Vitthal. His poetry captures the beauty of forests, rivers, and mountains, urging people to live
harmoniously with nature. His life and work remain a timeless reminder of the need for environmental
consciousness, devotion, and moral responsibility.

Tukaram and the Environment :

Sant Tukaram's Abhangas clearly reflect his deep love for nature. He frequently mentioned
trees, rivers, birds, and animals in his compositions, conveying an important message of environmental
conservation. In his famous Abhanga, "Vrukshavalli Amha Soyare Vanachare" ("The trees and vines are
our kin, and the forest dwellers are our companions"), he beautifully expresses his close bond with
nature.

While considering environmental balance, he emphasized the need to preserve forests, water
sources, and wildlife. For example, he stated :

"Sinchan Karta Mool, Vruksha Olave Sakal"

("When you water the roots, the entire tree remains green")

This metaphor highlights the importance of nurturing the fundamental aspects of nature to
maintain ecological harmony.

From the perspective of Tukaram’s devotional sensitivity, nature itself is a manifestation of
the divine, and respecting and preserving it is a fundamental human duty.

Imagery and Environment in Tukaram’s Abhangs :

Tukaram frequently uses imagery from nature and the environment in his Abhangs. He employs
symbols of trees, vines, sky, soil, sandalwood, Kalpavriksha (the wish-fulfilling tree), bees, the ocean,
and animals.

For example :
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"Mahapure jhade jaati, tethe lavhali vaachati."

("In a great flood, trees are washed away, but the small reeds survive.")

"Hariname veli pavali vistar... saadhayla kaaj triptiche ya."

("The vine of God’s name has grown vast... it fulfills the purpose of ultimate satisfaction.")

These metaphors reflect the delicate balance between human existence and nature, showing
how spiritual resilience, like the reed, can withstand life's adversities.

Characteristics of Nature Imagery in Abhangs :

The description of nature in Abhangs includes various symbols, metaphors, and literary
embellishments. For example :

Water : The words "Jal" or "Neer" in his Abhangs do not merely signify a life-sustaining element
but are used metaphorically to represent the flow of the soul.

Trees and Vegetation : The depiction of trees is not just for aesthetic appreciation but is
connected to different aspects of life—growth, struggle, and regeneration.

Sky and Air : The vastness of the sky symbolizes liberation, the experience of infinity, and
divine presence.

Critical Appreciation of Tukaram’s Philosophy :

Several scholars and critics have extensively studied Sant Tukaram’s works :

Dr. Malati Patil : “Tukaram was deeply fascinated by nature. His poetry is rich with imagery
inspired by the natural world.”

D.N. Shikhare : “Tukaram’s Abhangas are mirrors of the heart.”

Sant Tukaram and Today’s Environmental Issues :

Today, nature is facing immense destruction. Deforestation, water pollution, and climate change
have put the entire ecosystem in crisis. The message of environmental conservation that Sant Tukaram
conveyed centuries ago remains just as relevant today.

He emphasized the selfless generosity of nature, as reflected in his verse :

"Zhad Kalpataru, Na Kari Yachaka Avheru"

("A tree is like the wish-fulfilling Kalpavriksha; it does not turn away anyone who seeks its
shelter")

This implies that trees provide benefits to all without discrimination, and thus, we must use
them wisely and responsibly.

Sant Tukaram’s philosophy remains relevant even today. His poetry continues to inspire
individuals to cultivate spiritual awareness, social responsibility, and environmental consciousness,

making him an eternal guide for generations to come.
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(Note-All these reference books are originally written in Marathi.)
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gfaeor Uguur - U &rare Aaveam & sTeerel

TATH FATE
HES AR (A TR), S % A gioT Agiidened, Suard, 9RauR |

geaTder -

Ul UR HIg & [dbr_T § uATaRoT Had A & W V&1 & | aaar q9d H Yy @ T 370
fer & fou g et = | &lenffies e = Aa &1 I=1d Siae 9a™ &)1 & A1 81 ATl
& AT TATIROT YGRIVT B FHRIT Bl AT TSl R [T 2 | AT [dwrd &1 uRermd gz &
w9 H FAR A SURe 83N © | fAf yeR @1 &iielfiie sdhisdl @ uRvM Wwd U—AY

I R® dcd JATaRYT § eAdy qAafaRvl b UgRIT &Rd © | SRHHR & DRV UThHID

GHTEAl BT g A Qe JAT ATS IATed TR Bl Ufidhal w9 A YHIAd HRAT & |

TR A Ud I1drd @ AeEl & (A6 - IR B 999 AfSd JHar ugdl © | JAeRo]
TSIV Sl &I & & SR 3PS GRT SN AIfSd gared T SR 3faf T’e UgRa
e, faeiell 199 anfe Tet, oIt i a1y USRIVl & UHE HIROT © | RS0 & HIROT YHid Uaed
[IEF! BT e T A [A]re dor e e H gieg gaiaRor UgRIer & dig T J 961 & |
gIfaeur gguur o 7ef -

9 g § A, ST, 91y e e S dcdl $ Gl d Id © Afe I8 Aol Qs
g ol TR0 § 3RIger @l Reyfcd S+ &1 STl € 3R &I AT TATaROT YGUT T BIROT T
2 | TITaROT UgRIoT Ueh VAT S1aifed uRadd 8 fordd! Ard d1 Siid—sigell W g-1 9919 USdT & |
TATEROT USRIV BHR Silad & S (A3l § ¥ Us & Sl 39 9HI B4R Yedl &l FRIAD w9 |
UAIfIT AR XET B | g T QAT faRry ¥ O o Ry | R @1 faer 9 g 2| e 21w
H 39 BIMGRS Y91 g€ Ua IR < Sff %8 § | YITaR0T UGV & SR Uplded Yiedr d Tsas!
3l © ST B T ST D aafaat qen Sia Siqg faea &1 ga € | a1 i@ 89 & &R W)
2| UG BT AT H oll ¥ g 8 & BRI S Sig 7 dHael U1 TR @l T 7, dfed Sifad
& S Udid B W @I 32 © | ISRV 7 AT W & AR DI YWIAd fhar 8 319 #3110
2 fh UGRIV & R B HH B B oy S 0T IR aRd 89 W M fhar oY |
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sed gafaewr yguur & foe fepafeRad Sl o etea far & Sear & -
. [l BT Aol A HreT |

. 6 JERII |

. qadl STTaET |

. ST 3R |

. UG & AT BSTS |

. PICAT  Thl BT gadl TANT

. YTehfcih FHTEAT ! dgal Qud |
. SRIEENIKIESEa U
gITIeur gguor & gae -

1. I UgEO - 9 USRIV Y WU | arsdl | e drel gU @ BIROT BIAT 8 §9d A1 B
98¢ EMERS N e # SWed @ 9 Sfid Bl 2 | R qafaRer weeT g § |
fThoRex ST H SUANT Y S arell W U 1 19 ¥ 91 USRI # gfg el 2 | 81 &1 &
T Tl § HShl WR ATl ol AT a7 ufcifes gedl ff 8T § | I8 Aobh SIS3AAIgs qeil bl
RIS Sl BIMGRS Il & held & folg SR 21 I8 19 gl & 91y qved H
JATRATST @1 ATAT BT HH B & o [TER 2 | 371 gois F A Gl 3 FHATY ol
A U9 V& § | §9 YTBR A Sifd Al d GATaR H bree SrgAlaarge & A3 § gl qen
A faRrell 91 &1 7 fa ufafes e o & B

2. IET YGEr - &I & HIfdd, RIS AT Sifdes O H VAT BIg s yRad ]
YT |G UIeT0T TAT el ITed Gl IR TS [ HaT &1 Yurde Ud SUAIAdT 93 &I, qaT
TSIV HEAIT € | IR €T BT U F9T 91T BT R R Il & | fhas o Iuw e
@ forg T # fAf= R & PeT T3l U9 SRS BT STANT xd & | 399 e gRa &1 ol
2| SHD AT TR TAT RS SHIAT BT UGRId oI, 37l 19 ygref Tl Hel Wrell gl YA
R T 3 S & foraw gifere @ A § e IHS! T[urEr & BF ad 8 R TgRIor
DI IS & DSHAIH, DIFIH BICAT T Yared, MRS IaRed T BRUTAR A1 T yare i gaT
6 UGP & |

3. U6 UGRIUN - 99¥d & AR SURT UGN H Siel USRI Wad d1 WERAT B | Sfcl BT Had
31fSres UgRIvT Sy aruf e @& HIRYT BIdl & | o7 &3l # sifenfie sl 1ee Afear 9 981 faan
1T 7 | RO g felfiTe TR & SR 8Fd TeR & geRS garef o Sdfd il 8 o
FARN, ASTH, T 199 Nfe & A | 37! Al q1 drerdl H Srel {1 S & | o o7
USRI B AT 8 | AFER TRl & HIRT 9 o & HIfed, JARIE d Sifdd 1o § e
B STl B | S STt USRIV HEd & ofdl U0l A ofel Aldl al g1 8l & ot i amg ofa
DI HH B ST 2 TAT IR STl BT YART B H A~ UbR & STl SIIed AT BT ST BIell
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g
gofaeer gguor & ufdumr -

TATEROT UG AR WY R &g YBR & BIIdRD YHd SIeldl © | Siel, arg doi qaT
USRIV A, STell Ud Ve SaR] Ud g9d AT & Ug—uiell &l AT JwIfdd el 8 | Tgiarvl
TG & YR BT ool 9 USBR fhar ST AT ¢ |
Za1, U deIT Ha&T BT UgfRrd &1 S |
TITIROT UG ¥ &S YR B dHIRGT BT Sl & SII—CIghISs, Siel Sfferd dTRaT aMfe
AT & IdR® AT %C BT ST 2 |
qfeRoT UgErer 9§ Ul &1 g1 8Kl 2 |
G ARY U @1 HH B S ©
ITIROT USRIV BT 1T Telidel aIfid & w9 H <@ S AT 2 |
A AT @ HaE SHATRAT BT GART 9497 8T 3 |
= R & Sha STl don 7 ] uferl & faq M &1 @axT I&dT ¢ |
wﬁwwﬁﬁaﬁ%m

TITROT T ARETUT PR YGIIVT Bl HH (AT ST AhdT & | $9@ o FfotRad U 3191y
ST HEd B |
1 31T ¥ 7SI geTRIgeT foar ST =y |
2 qIE=ll B ITANT HH A HH [HAT ST A1 |
3. @R H ARG Tl &1 WART 781 fhar S A1fey |
4. UTdfde GHEA! © e WR FR—E o e S 9nfey |
5
6
7

© N o o bk~ w0 N =

3RS SHISTT B TITIAT HIER A R BI ST A1 |
ST AT & ASSEIDBR BT YANT a1 fa =1 =iy |
- R A= UdR & SIRTSdT AT FelTh AR 6l UGl & Ui ST
fopar e =nfeg |
8.  IaI e} I TR Il Tl H SREM & < U TAT =T I gareif &l 81 Srer
ey |
9. fIf=1 yoR & el dREMI &I T ®1 ST 91HR AR DI I1g Y0 A 1T
ST FHT ¢ |
10.  WROR GRT UGV AV & He 9 §91¢ vd ] {6y S =2y |
JUEBIE :-
A TAT JATRYT BT UGl A &1 Ige Aa=l @ g | YRS & AT GIiaRol &l
GolAdhd! o, ST IdA G H SR AFa § 9aeidx qATaR0T &I a1 T 99 7 & | oS

dIdl | A Yepld TR R o 3R Uehfa 1 Saded FHeldl o, R aadd 99g ¥ el Uaw
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SUBR Bl QI8 A& ATAT H AT S &1 9 HRT qATeRoT STAgfofd e UgRId 81 13T |
31eT MTies ufcRaet 1 Srs H AR 7 YAaRY1 Bl 37U w@ref & oy ugfRid &R &1 Hr
fhar 8 ST fa 9 & A Usp (ARl AR & W9 H 31 R8T & | RS gerd /1d Siigd & |1
—37er Sig Sl & forg ot Sfraet &1 W=t 991 <7 <& 2 | IAfaRoT USRIy dl WA dee & forg
SIRTR] TAT YRR FSINT Bl d1 31d  Adhell © | aciard 9 H qITR0T UG & geuiRomd
ST 98 g © [ Ag Siia- 8 @Rk § TS A1 2 | 84 AP & ArI—A1f 9afaRel IR IS+ drel
guTal BT BH DHIAT BT | T BH Y24l UR Ueh @Rl T oW Silae &l hod- PR qohd © |

aoof gt :-

1. Sl 31 Rg, Sf dHa Re
—ITIS (TATERYT Y= STefdy URac Td 37UaT Ye=2)
—9TROT Uee Ud GAT |
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afR3a® @ 3 qfg : T g gardt
(Increase in Global Temperature : A Big Challenge)

R
e B, Al Ul Sl v, faeafderrer, orTe, 99 |

IIATS H AAd ©U A eSS aAss Bl AET 98l off I8l § foad faeavasia am
1 SO # gfg B I T | T8 agAvSS Dl gt g SO DI B TAIge AT HEd © | SRR
TR R IRGE Aol B =07 3 [/aH & e WRi 9 TS TIN5 97 2 € Afd aftas
qHT H BT 8T gfg aHE H A @ 9HT U gl gAdl & w9 7 g |

3T w1f=a (1860 0) & Ud ATgAUSH H dlaSly ATAAISS BT AEUT 280 H 290
ZeSoTol 1960 H 1988 & Hed dYHUSH H Co2 HI AEUT dgdR 350—360 PPM &1 T | =14, HJaa
5T MR, WU HY, 9RA, w4, SIUT, ST, TEoT HIfkar fe <= gRT Co2 &1 Aalfd®
IS BT R8T & | 1950 H dhel WA A MRS 7 Co2 & Ahel 929 IcdoIA BT 42 Uferd
IS T o U] Tfded TReAfford] Sfe &1 /Y UF Td 3R & STAR 3779l 94 favd # Co2
IS BT 30 UlIRrd ISR HRAT 2 | STafe G I JHRBT 15 Ul 9RA 7 Ufied w49
5 YIRId SIUT 4 Urerd ST 3 Uferera <faTor IR 2 Yfaerd der 3=y <3 34 Ufaerd Co2 &l

I BRA 2 | arfoer o. 1
offer gr3e et & Ieafofa Tor
HHTH T HTET ST ATFATSS gfa aafoa
ISH HTdASTS ATFATSS
(ATRT T4 ) ISA

(@ 9 H)
1 AIFT A9 JHRBT 6046 20.6
2 Cikl 5007 3.8
3 RSkl 1524 12.6
4 SITYTH 1257 9.9
5 STHAY 808 9.8
6 HATST 639 60.0
7 facd (A1) 587 9.7
8 TR 1342 1.2
9 HIRIT 465 9.7
H AN 28953 4.5
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AId : oS 3D IChD 2010

¥ 8199 N1 & IfHd Q9

7000
6000 |
|| 5000 |
g 4000 | |
g 3000 | |
E 2000 || -
1000 | | W [ ]
E . | BN -
T EiE| & SITaT S #el [T (g wva @R
T ?)
s 2
arfeser : 02
At gr3e A : &IT T g
HHIH R3] grd T
1 P S5 IATTATSS | Holl ITG @ oIy S8 BT | Yedl WR a9 A gig
T8 (USTd, BRI, dds))
2 FHIE- q4T SOl UG H 399 BT ERT | A AR BHSl Bl
SIERIES i AT
3 g JMaATgS | vefodl | 389 BT ol am gig iR wary AT
4 TohR TeR[a 389 BT T AT a8l
Se—3TNITSS
5 ISR BISSIPTE R ST & am ghg 3R bwel H
RIGESIRSS] effa
6 A1 UTehfdes 1 UG aRIe uarel | gedl & dyqE ¥ gl
7 FARIFART Dle | JATed Ieqoi TSI &RYT, A1d gl
8 AT BISSl pred | 3iEa fharl & aRM qam gig, ofal H ST

Fla-Telg TATgS & A=l H 1.5 PPMV (Part pe million by volume) Uiy &1 &% & gfg
g% (0.4 ufcera a1 3.2 faferg e orem) | U8 gig A fhar Hermal g1 gl |

S. Manabe. @IT R.T. Wetherald (1975) & STFRel Fahele™ Aledd & ITAR ArgHUSHII Co2
BT IGA TR 2 AT 81 ST € Al SR W8 @ dIIdrE d 2.9 Ufaerd &1 gl 81 SR | I8
3T T R 8 b fawra 1 aut # el & qruwm | 0.5 Ui 9 0.7 Uiea 9 JiG 88 o |
TS 3 fdaR & TR I Tellg H 1880 H 1940 & & Hed Silared g9+ & SUANT H TRT
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T | gfg @ BIROT ATUH 0.40 WO DI GeIcR] §g © UNT] 1940 & dTG DB H glg qem
SHATeH S99 & SUANT H 3IR 31 gfeg & qrac[g dIYAE H 819 2Tl 2 | 9 [Judid g0 Mellg
H 1940—1960 & AL TATUAT H 060 WO &I I TS 7|

A B.Pittock (1972) & 3R 8RT U8 Y9 & HRY [d%d WRIA A YA § FB A
AT Bl gl B A AT YRR oI Y UR Ulddhd YA USIT | 199 H gl & BRI g0y
AT J&T H T4 B A3 H HHT BT 574 BRoT f4eq & srferbdd fAnRid B uqwi § By R 9R)
gfirehe w4Ta g | aTRReIfes T &l 9RT afer 80T |

IS AT Co2 HT IIgAvSS H AU ggdl SIdl & dl FSANRI 9F § Co2 &I
SNfBTD AT HRAT US| IS ASTANRIY Sl H HARI IT IfSd TR W 37D ANy
(Absorption) @I fd&ed (Qecomposition) EIAT & T AETANRIT Sidd &I IFAdT d¢ ST 57
HROT GIRRAMTSG T B IATGHAT H IR HH R | ARRIG {1 H UTeY wfdhed (BIseieid)
DI AE T ATEROT H HAI & BRU ARRIY g & Aaidal d uRad 81 S | doaH 9 gig
@ BIROT HETGIAT TAT qdeiiy Rl rdbfed vd suerabies foa <iftar fiae Sl ot aror
AR ¢ HUR IS | MR Tl H g & SR deqdi el &3 IR S H S ST | T
3ITA & JIFAR BRI TS 91T & BRI A9 H gl B A AR I § 2050 50 TP U AR
dd gl B SR | AR O ¥ gig @ PRI dedd] oW Siandd 81 SR S Bl 5|
e Bl BT BT |

BRT T8 Tl 3B Co2 & HRUT FHAY HUSHIY ATGI H 3TeUdl TT &g ol UfhaT 3iR
e 81 SIREN o dRer argeE | gig @Rl

A 2030 W Yd Ul d199 H B dTel AIIA ghg Bl 1.50 AUSHIE Tl HIfdd a &
foy fawa @1 2050 ¥ qd = o BT ST BT | A1 G 2035 Ab DI d USIIRIH I
SIaTed S & SUIRT dl WK [ded H g5 -1 8111 URY ARSI araid ¥ g8 GHiRed brdr
2 f& 9 2030 ¥ Y4 1.50 HUCRIS &1 @ed UM & foIg 84 HIe doic BT QT SUIART IR 7 2 |
Qfh fIRIY wu | A, Aga 9 ARG w4, A, 9RT & acA ol IUANT TAT e
IS DT ATAT BT GRS G U 1.50 HICHT & Ted DI U HIBT FAYol BT |

3T QAT B RUIE & AR, fdeq & aRgaved &1 99 2 S Ao 9 i 9919
G B B e W g 2900 MAfCrIT ST Hre STgaiiaargs sMT1 A1MEY | 399 I B9 1900
fIferoq <1 wrdT=E MaTsS & g 8 Sareax fAasRid s 3 ST & foram g1 o9 a9
2100 T d%a & UTH IUART B B 9 1000 AT €7 B Sreailadrgs a4 8T & | Hex
B AigH YU€ TARIRATE (CSE) & Udh 3T & AR, R AGR H IO DI d8! &% g1
& ST {5 o/ T B 2 A1 §H dTell 99 HIEF goic BT 707—2030 AP W&H PR gob s |

YRT BT AT & [ AT g8 37U HIa- IToi § HHI RAT & Al ARA H 3MMd [
B T G BT ST | 39 F|W H AR d JIEEAT S e A1d F $8l 7 b RS9l 7 1|
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auT H Sared 99 & 9o WR [d a1 & I8 Siady uRad 9 fFues & oy 98 ®ed I8
BT STetary URacde 89N BRYT 61 g3l &, SHPHI BIRYT YA a2 Sl o e s
% SR Sared 599 & HIROT g7l & |

QTR AT 3MTST Bl Mg AT &F & AAAT 7 BIh) JAVSHT AT Iy FT &l
T | I8 BROT & & adae # Ggad I F9 & Jarm_ § ggiaver a6 {Ren 3 gfe 9 ed
A AR gU O &g Hecayul A, Srvensii 9ot dAl R | He A a9 © |

wocef et -
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o, IgTeg fig
Helddh 3-I|'5llij, clldh YR, Ql\ﬂqg\lﬂ HSII(?JE'/IIC*M oUqdiy |

TYTEaROT 3R UL BT Hae, IR0l ] FRET AR FReTT & o1y fby S arel i,
AT, IR TR IUTAT | & | GAfaRoT Bl GReT & foly TRAR oy dvg & HrahA AR Alfem
AN BT & | IITEGRYT 3R G HATS, HRA ARBR & IRV 3R q1ivep! el 3R BrishH| Bl
(AT ATl & | TATaRoT ea | HAifd, 99, 3iR Are s enfiet € | 9aiaRor I &l Adhag,
TYTEROT B T IR VT HRAT BT & | TATAROT 2RI, MY I @ik gatareiig Rerar & 4=
e g9 H HEG DHRAT & | IITaR0T GRET 3R AReT o foly, wew 3R |ad ol Scara, Ugyol
el BT UTel ST, IR &I SR & | GATaR0T ¥ OIS Tl Pl ISR, &3, a7 afads ®R W)
fafrafia fdar S 2 | qataRer vemas S ufdharel, 931 AR SRl &l Wafid ddl & RHa
HTEgH | FHTST YR BT Yaer 3R (ol o & | 394 gaiferoiia el ol Halfed ox- ik Rerar
BT gerar <71 & forg =Nifer, fafzst afik gerall &1 o1 3R wrafes ofie 2 1 wRd @& Had
¥, qgTaRoT YIRA SEROTST 3R Rigidl & U qe g1 2T iar & forie Sewa uriRRerfde
AReT0T & A1 3ffefeh fdprd bl Hferd dRAT 2| Had fddrw, e Rigld, drdoiie
YRR, Fquorehd! Y Ragld, Jiar GERTd FHH, el gded, TRRefde! 3 g,
HIINCT ARG SRR, JARISET TSN, B8R ~ATATEHROT Mfe sraerRonen vd Rigrl &
AT | YR, GITaR0T BT Yaee ol ¢ |
Holt 216G - YATARYI, FRITA, UGHYT, (U, IR, AIFGS, ARef0l, Hrish |

UATEROT 3R R BT T8-T Hae B, S8l U UATaRYl Sl Rell iR Jdg & forg Aif
3R BTl BT I 3R AN Bl &, FSTA A AR AThicd AT & dre Aol I e
H A MAad! 8 | gaieaRer o, GafaRoT iR Urdhiad AarEl & R iR gda | wnfie ok
o @ ufhard &
ggfaenr i yenee & T ST S TV AT UsQ T UPIE § -

1. gfaeor WROr : TR &I VS AgdyUl BRI GATaRT Sl e/ HeT 2, ForqH wgmor i,
UTfid FRATEAT T HReTT, 3R Sig fafqerar a7 gRerr emfier g qafaRoT HRefor 3 Ui &1 ANTa
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98d AUl © | URIAH, il 3R BIA BT ] $HRa, YUl Bl PRI &, R Urdpids

HAAT & GREVT & oIy HaH ISIH, TR Bl &1 H HEed Yol AT FHTaT 2 | TR IgiaRol

ARETUT & ol & G2IT BRIl & dlfds YgiaRor Faell uRAISTIST bl AN fhar 1 | |

2. g AR e Garfor : gafaRor WReror & forw AifeRl SR B S H ORI 6

AEYUl AN BIAT & | RIS Al & AT iR wraaad U= faQysrar iR S &

SUANT PR & | IS T fadhedi &1 favelyor rd § SR J9Tdl AT &l goid <d 2 |

TR IR T J9TET ST | AN B & ol SRR BIAT & | TR Bl RS AR B

UfhAT3ll BT S BIAT &, Sl S5 Al Bl AR B H AGG Bl & | TR 9IiaRor &1 Reyfa

@ FRRE SR 2 3R g gfRea oxar 2 6 Aol ok o ot 7 9§ A 81 ) 2
TR I RN & RIel® BRATs HRAT & Sl YITaRoT Haell Rl &1 Iectes d_d @ |

TRIRAA, BT R TR BT AN B, FATRA] BT TG DR 3R ARBNI YSIRTAT & BB Bl

IS WU H T § HGG PHRAT © | GATAROT Bl V&l AR Feld [dbr Pl 91a1 o H AGG bRl

2| ¥ AR iR B, UGUUT Bl b, Uhicad AAEAl & FRE0T 3R YATRT S Joras A

GER B H AG B & TAT AR & Tl DI AT Bt & MR R &F ggrar <d & | wRd

= =1 qafarofia ARl | Myes & oy vafaRor uemes & foly U &1de ST SiR ifaira

S U fhar & | A wraer afarelig gemas iR =ifa fFHfor o i k@d € | 39 wu @il

@ BTG IR BRI H D5 AR T TR R s GRIH A T | AR H TATaR0T Fema=

& oI oH@ S IR NifenTa @9 &1 uRay i1 UaR 2 —

(i)  EdeIferes uTaaTe : IR BT AU, 3eue 48—V 3R 3eq 51—V (SN) & d8d, TATaRo
@) R IR GER B UH Aiferd e & w9 H qardr 2 |

(i)  UITEROT ReTUT TSI, 1986 (SUN)

(iii) drg (IGUOT BT JHATH R =0T rfafrm, 1981

(iv) ST (GO B AHAM 3R =) R, 1974

(v) 99 (Rero) IrfSfrH, 1980

(vi) Igolld HEvT IMfef-aH, 1972

(vil) TATERONI TG Aot (SIMST) SMTERTST, 1994

(viii) Sifds fafqerar s, 2002

(ix) T UgiaRor Hifd, 2006
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The environment is the totality of physical and biotic elements that interact with and upon an
organism and in doing so they determine its structure and survival. Evidently, as environment
has a determining impact on the organisms and ecological communities it becomes essential to
develop it in a sustainable way. Due to this the concept of sustainable development has gained
prevalence and it has been articulated in the Brundtland Report (1987) published by the United
Nations as “development that meets the needs of the present without compromising the ability of

the future generations to meet their own needs.”

For achieving the goal sustainable development artificial intelligence (AI) can prove to be a
facilitator because of its capability to better optimize resource usages and improving decision-
making. Here artificial intelligence can be defined as all those systems of information-processing
technologies that integrate models and algorithms in order to produce a capacity to understand
and to perform cognitive tasks leading to outcomes such as prediction and more informed
decision-making in material and virtual environments. It has two facets- software and hardware.
The software facet involves data collection and model development, training, validation,
deployment, inference, maintenance and disposal. The hardware facet involves the production of
computer chips and the construction of data centre’s, essential for the training, operations and,
inference.

The big benefit of artificial intelligence is that it better detects anomalies and similarities patterns
in data and couples this data with existent/ available knowledge to accurately predict future
outcomes. That makes artificial intelligence invaluable in reference to environment- monitoring
and helping individuals, communities, governments and, businesses in making more
environment friendly choices in terms of AI- based technologies pertaining to weather
prediction, water management and waste monitoring. The United Nations Environment
Program actually uses such Al- based technologies to detect the emission of environment
polluting/ greenhouse gas- methane- from oil and gas installations.

The positive contribution that artificial intelligence has for environmental sustainability

Artificial intelligence has a substantial potential to positively contribute towards environmental
sustainability and it can be summarized in the following terms:
1- Optimized energy usage: Artificial intelligence (AI) can be used to optimize energy
consumption in buildings, factories, and transportation systems, leading to reduced
energy consumption. Reduction in the consumption of energy produced by fossil fuel
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based power generating mstallations can consequently reduce environment polluting
gaseous emissions.

2- Renewable energy management: Al can help manage and integrate renewable energy
sources like solar and wind power into existent energy systems.

3- Environment monitoring. Al-powered systems can monitor environmental conditions
like air quality, water quality, and deforestation, providing valuable data for
environment conservation efforts.

4- Development of environment friendly materials: Al can assist in designing new,
environmentally friendly materials with improved environment friendly properties.

The negative impact that artificial intelligence can have on environmental sustainability

However, artificial intelligence can affect environmental sustainability in a negative manner too.
The primary reason underlying this is that existing frameworks and legislation often fall short of
providing comprehensive guidance to companies for assessing and integrating Al-related
environment sustainability measures with AI- powered technologies. This results in artificial
mtelligence presenting the dilemma of being both —
a) The enabler prompting novel technologies and programs lessening environmental risks
b) The disabler risking a further acceleration in environmental harm

If consideration 1s focused on the environment disabler aspect of AL the potential environmental
harm that artificial intelligence can cause may be summarized as the following:

1- Generation of e- waste: The use of Al requires specialized hardware like servers, GPU
etc. The production and the disposal of these instrumentalities entail extraction of
resource materials, manufacturing hardware and, the generation of electronic waste. In
this context, in order to obtain an Al resource like micro chips mining of rare earth
elements is requisite but such mining can have a detrimental environmental impact if
such extractions are conducted in environmentally destructive ways. Likewise, as almost
all manufacturing processes still rely heavily upon non- renewable power resources
which produce substantial Greenhouse Gas (GHG) emissions, this also becomes a cause
for apprehension. Even after exhausting the life cycle of an Al instrumentality, the
disposable of such instrumentality, in the form of e- waste, 1s often environmentally
unsustainable as it contains hazardous substances like mercury and lead.

2- Excessive energy consumption: Due to their computational complexity, AI- powered
models require substantial power mnput. This demand too, results in spurring the emission
of planet-warming greenhouse gases. As per the International Energy Agency (UNEP) a
request made through ChatGPT, an Al-based virtual assistant consumes ten times the
electricity compared to a similar request made on Google Search.

3- Excessive water usage: Increasing use of Al entails the establishment of large Data-
Centre’s in order to utilize AI models and also for providing hands- on training. These
data- centre’s often require large cooling systems that utilize water in large quantities to
avoid overheating of the AI system for ensuring sustained performance. This is
problematic especially when we consider that approximately a quarter of the human
population on this planet lack access to clean water and water based sanitation.

Coordinating Al and environmental protection

1oooo June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




Al based devices consume energy and natural resources (like water) at a large scale. Data-
centers around the world already consume more electricity than whole countries such as
Italy, Spain, Taiwan and, Australia etc. These requirements will only increase with the
proliferation of data- centers and the development of newer AI models and programs. A
recently published Bloomberg analysis estimated that power consumption by Al Data
Centers around the world 1s expected to reach up to 1580 terawatt-hours by 2034, which 1s as
much electricity as all of India consumes. Such power consumption would entail not just
additional burden upon the natural resources (like coal for non- renewable energy) but would
also prompt higher emission of green- house gases from coal-fired power plants.
Even after providing for the energy requirements of Al devices, there still remains the
question of the need for providing adequate cooling for the Hardware, which 1s reliant on
water, much of it of drinking quality. Quenching this cooling requirement 1s estimated to
need over a billion liters of water per day.
Thus, strategies and methods that make Al supply- chain more environment friendly or
efficient have to be devised rapidly. These strategies might prioritize
1- The use of renewable energy sources like water, solar and, wind energy for power input,
optimizing the energy efficiency of Al systems and, developing more water efficient
cooling technologies for Data- Centers.
2- The installation of larger AI models on more energy efficient edge- devices like smart
phones, smart speakers, and smart watches and, other wearables.

Besides these, the UN Environment Programme (UNEP) report in collaboration with the

International Science Council “Navigating New Horizons- A Global Foresight Report on

Planetary Health and Human Wellbeing (20224)” recommends some action pathways for

achieving coordination between Al and environmental protection. These are:

1- Countries can establish standardized procedures for measuring the environmental impact
of Al

2- With the support of UNEP, governments can develop regulations that require companies
to disclose the direct environmental consequences of Al-based products and services.

3- Tech based companies can make Al algorithms more efficient for reducing their demand
for energy, while simultaneously recycling water and reusing components where feasible.

4- Countries can encourage companies to make their data centers more environment friendly
by promoting the use of renewable energy and by offsetting their carbon emissions.

5- Countries can integrate their Al-related policies into their broader environmental
regulations for lowering the environmental impact profile of AL

The impact of Artificial Intelligence projects in India

Today India 1s one of the fastest growing economies in the world and because of this there 1s
an increasing interplay between economic growth, technological innovation and, the need for
environmental sustainability. Realizing this in accordance with the objectives of the Jal
Jeevan Mission to furnish piped water to rural households by 2024, the Union Jal Shakti
Ministry has introduced sensor-based Internet of Things (IoT ) devices to monitor drinking
water supply in over six lakh villages. Starting from September 2020, in collaboration with
the Tata Community Initiatives Trust (TCIT), this mission has completed pilot projects

1oooo June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT



pertaining to the utilization of sensors to measure water quantity, quality, pressure, and
sustamability in remote villages of regions with diverse climates and water sources spread
across five states, for enhancing operational efficiency and cost-effectiveness. Under these
projects real-time monitoring has enabled timely remedial interventions to address
distribution 1ssues such as outages and leakages.

Recognizing the efficacy of Al based early waming systems in mitigating fatalities and
economic losses, the Google's Flood Prediction Initiative also employs artificial intelligence
to provide precise, real-time flood predictions and notifications to potential areas. By
integrating Al and physics-based modeling, Google develops precise and scalable inundation
models, enhancing forecasting accuracy for timely mterventions. In 2018, in collaboration
with the Central Water Commission, Google piloted a project in Bihar which accessed
elevation maps and real-time river measurements to simulate water behavior across flood
plains. The inventive morphological flooding model thus created integrated principles based
upon physics with Al cognitive techniques and improved accuracy by 3% compared to
traditional models. This imtiative has since been expanded nationwide and aims at covering
200 million people across 250,000 sq km by 2020.

Conclusion

It is quite difficult to exactly predict how Al-based applications would affect the planetary
environment in future. But there are indications towards a rising awareness towards coordinating
Al development with environmental sustainability. For example, More than 190 countries have
adopted a series of non — binding recommendations on the ethical use of Al, which covers the
environment. Along with this, both the European Union and the United States of America have
introduced legislation to temper the environmental impact of Al. The answer to Al as an enabler
of environmental sustamability truly lies in inculcating sustainable living practices by reducing
consumption, recycling, adopting renewable energy sources, and minimizing e- waste
generation.
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, gUiaeer fafi= iRl & golral & @ fold gar uqE &edl B |
ERICRICA

old TUfaver @ Sifde @ 3oifde Gedl Bl wgferd  3raver,
AP dedl b YA ¥ g&el Okl & o GAfaveiiy Uil &1 B 8l
ST & o9 9 eI &l UgiaRel Ygyul @sd & ol olel UgHU, dry

O A KN

geyul, edf< Uquul, 4H Uquul, EAieHl uquul, Wrel Uquul, SR
JquYT, HIRTh UGN 3(1fq YhY T &Il © |
HIRA H YITEROT EETUT B YA —

JAquerd Eq 1972 H Wisd &l Yol Wlhad ¥ ARd q fawq
AN Y GAfavoT ER&TOT O YT & oy deel 831, S 1992 H favad
Ry aH e gollel @& RIA-SI-SIR & 83| 39 O®c 4 2001 d6
QITeRU] Ygyul | AU HeEE oY s 48(h), 51(h) Silel Al

O U 9Rard oidlel folas gle YR wiien, shiell, Afel @ a=

Sital @l GRE BT bl TITT B | HB Tecdyol Far 7 8 —
> Iecry Hifd 1952
> Uil 3ffafaH 1974
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> aryg 3iferfaE 1981
> = srfEfaH 1981
> ugiarur sifeEfa4 1986
> gulg- 9= fd 1988
> |rdoifsied gIfca d1H1 3fRAFRE 1991
> Uquur fHaror IfEaE 1992
>> IS TATAROT BT JffEIH 1995
> IS UiaNu] Fedrs EraN RfgH 1997
> Sicl =ifd 2000
qITERO] GR DIfdS—19 I YT —
BhIfde—19 HHN - UAGNT &l UHIfdd fbar | F8MN & BN

AHdg (ftpadr & uRUMHa™y YIiaeo] W 6B HhNIHG YHd qd

TR | E 2020 H dHlE Ss3llddss Icdoi-l H 6.4 UAerd @l [RR1ae oI
ASciol 3fdass @ Scduid § 30 Uferd @ RRmae g9 @1 1 | 9afeh
sad [Audd g8 & 91 § @19 899 A9 & S § doll ¥ g
ol g%, difh Ufde™ a1 9 SerT dN-—¢¥ e 81 | #8AN &
AN "G Tfafafer 9gd &F 8 WAl off s 9 @l dbers H wHl
IS | 31d: &9 %8 Wahdl & (b Pllds—19 HEMENI &I YA HHNIHD
gqTd TSl & | Adi Tfdfafeal § gqerd & R arguguel, dF 8red
i Icoi 3AR STel IoraedT 3ReITE Ufiad §U & |

difde—19 H 319 3ruferee ugref 3iferdifden A= 4 SO~ 8U {5
RO TGYTANTT YGuOT 3T |
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7. QUIANOT ST IUE—09, THEITGT— 0 TAOWN0 Wirel, $f0 FHwr

BAN <wT, €10 §IT fqand GanT, el fant a wrar arfal gq
guiaRer o fawr, wifAd! wd wafaver  fasma fdemerr,
JcNIgvs qad favafdercr, gegHl, HHidiel (STNIEUS) wab.-

http:www.uou.ac.in

2 BRI AU ¥dl URIET 2019, TH[ Ud #fandd, UHTd JuNded,

Tz fdoell, HEh—2018 http:www.prabhatbooks.com

3 TRV S Ud e 9T, AMYGIY Ud fdHell YTy,
TH0YI0 WIfEet, Yoy Utsde folo Oy, Uahrer—2018

4 URicic warae fagma Rwew—2017, €0 A1aIT ao A
DIESIER JISEsH HNI Email- mittal
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Email- upasharad24@gmail.com

1oooo June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




#5*T%y,  www.bohalshodhmanjusha.com Bohal Shodh Manjusha ISSN : 2395-7115
@{i\\,lw/,//%k

/g 2|} Impact Factor : 8.642 June 2025 Page No. : 123-136
44&3 /* AN INTERNATIONAL PEER REVIEWED, REFEREED MULTIDISCIPLINARY

& MULTIPLE LANGUAGES RESEARCH JOURNAL

g a;,fff .......

Ug 3gdre
TG JUTETS, TN
1. 3N FATE PP, ANRCS AR Td oy Fcers
®. R (4. II.) Dictol, HYRT |

UK MY U UGTaR0T UGNl & TgH H g
afeRoT | §U Seara & Ag-Sila ot foha avg uriad
fohaT & 3R 31ch UqWeh fohd dig I HIFd Sila- ol
U o 3@ &, 39 M U § IR T & SR fasdwor
fohaT T 8| Ukdd Ny UF H Ugierul & =y H g
foraT T 8, foh UgTaRoT UgWUT § STdTeaRT ohi fohd kg
IR 31T 81 31+ | fafa= fafdsn S e,
gTac! 3R WAk g fgdiaeh 3fichs i 59 g M
UF H QMA fhU T 8, GRBIRT hrdierdl, TR TR
hIATAT] T YehfAd ehe IThT fa=SuT fchaT 7T 8, 39
MY U H A SR Tid eh ITATERUT <hl T fohdT
T g | gt roft SiTd 31 fdend SR 31U+ Sila <sh
chl Tl h oIy Tdferd ardreror iR AR 81 Teh ddferd
ITdTER0T ISTEH Ucch Uceh Ueh [Higd AT 3R 3UTd H
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fererAT giar 81 wifeh speft wea S a1 8= shRoTt 4
gTaRuT H 3Tifedd gcchl <hl AT AT dt STkl &
agd 31feeh ¢ SITd & a1 THchReh Uceh UATaol & Hasr
hid | 39 FATA H UgiaRor gi¥d giH 1dr g 3R
UafaRul & 39 aie-1g URdd- ohl GaTaRoT UGHUT chal
ST &1 39 M U3 H UGTaRuT UNUT 3R I8ch TRE0T
opT 31ez fohaT T B
UATeHT

UG TeRUT Shl U] AT UL TU H U S h3A
greil UfehdT, fSIeh gRT UATeRUT ahl ahig HT WIT
RITHS, STTHUSA Ud digHSe a1 3T8eh UHTad
giar & for ag Sfta- Sigstt ar it & g srarRgeRs,
310G, STERIETT 3R WaRATSH gt ST 8 | UATaRoT UgNoT
STHAR UR A oh Sfeedd T TUATIRAT hidl gIRT
OqTRAfAhT a7 & ruanfrd sk ufdge uRad=t &
URUMAERY 304 gIdT 8, ISad uatarur &bt qura=<r &
fRTae 311t 8 3R I8 AT=g, Siial 3k utef o forw
ST SR g Res &1 SITdT 8| T aRuT UGNUT ahl &t
U Aot | gaftepd fohdr SI1 HehdT 8

Hifdeh USHUT S8 Rl UgHU, STl UgHUT, ag
UeyUT, i UaNur Hife|

HIFT UNUT S GTHTTSIh UGHUT, ITST-ITdeh UguUT,
ST Nl YTiHeh UgNUl, 3iTfefch UgwuT SH1fe |
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=g 31 H, GgTaR0T UgNUT Sl IUANT Hifdeh UguoT
hl TefHd e o foig fohar STaT 8 |

MY T IeT
3 Y MY U o I A Fu I 8|

- UYTaRuT UgHUT kT eI AT

- UG & ShIReh] ohl AT fehaT T

- UYTARUT TRETUT ch IUTT Y3ITT 7Y B

+ UYeRUT UGYUT ch hIRUT
U TeRUT UgNUT & Hid

aﬁ%n%rf@r

UL e U3 H miAfAes iR fgdiaeh 3irergl o

ST fohar AT 81 3MTehS| ohl GUGUT, A f<hiTd Jd&fuT,
HI&TehR S, UATeRT {9 T, Usll, FHR U=l 3R
fafor= SeTscl 3R Ydehl o ATeH I fohaT 7T 8|

gafeor gyur

TTRIARUT, Ad 3R gRd shifd T <ht g IuaTi=dat o
1 T, 71T hl HIFD UGHUT ST YR HIT i
HIHAT R g1 ¢ | 519 ga1 H §H | ofd 8 ur=l, Sl Silad
3R ST ohl Hildeh STUR 8, ST ol chl Hld g AT
Ueivd gl e &l

TGNUT g4T, Ut a1 JfF (It gaiaron) & wifdes,

ORIk AT SAfdes Tun J Sraifed gikad-l ol dafdfa
hdT g STl At SR 317 Sildl, 3-<hl Tg+ <hil AT,
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Sitenfiren ufeharsit 3R Aixplde fav<a & fog
gl Reh B
UCNUT {16 <hi HeA SIS ol QMfegap 312 g rafasdn

YT YT hl YE h3-T| UGNUIhRRI a¥] chl UgHch hgl
SITAT 81 ehis Hft STINT I TTed AT H TeAd SiTg U

BI oh hRUT UgWh o AchdT & | I&TE0T & g,
A1gcIot 3R BIEhiRY Siifad Sfiat o ol smasg g
3JdXeh oh TU H Ikl ITANT Thdd IUTEA ohl &Il §,
cifch= STe o fopdt avg It 81— ateh & =&Y a1 il b
Ut deh Ugdd g, dI 3Icfeeh hls g1 &Idl g1 TAfdeh
T TR ST 3R UT-1 <hl g R S41 g1 8, foad
STel UeyUT <kl AT OaT gidl 81 Ugeh gHRI ehelk oh T4
H 8! 81d 21 ol hoft uar AT &t GURA arat aa ar
SUANT R h folU UQUUThRY 8 GehdT 81 UgNeh Uare
OTepiceh TRIEATT T T TAT AT gRT bl ST aTed! pid
qd 3enfiren Tfafafedl & ahRur 3u4 8id &
UQHUT & UehR
TR ehiRep] o SNMYR U, GATaRoi Ugyor
h! AT, ST 3R &t JaT Yd UHTO] UeNoT 31fe | off
femfsra ferar StTar 8|
arg HeNuT

arg 4l <p1 [A%0T 8 SR & gaT H Ueh fATga AT A
g1g STTct 81 ST9 #Fd Sidl 9 a8t dd g1 # At srd
&. dI gdT <hl TOTaT WRIE g STt 8 3R I8 SHaR! 3R
gl < g griachReh g1 STTdT 8. 38 a1g UGHUT Shl ShiRUT
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- dTel hIReh hgl STl &1 39 a1 UeNh shed gl

chTal- SISITFITSS, hled HIAIATFITSE, Gothe

hefiaH, ga AHIfe AT SIfAd arg Ugyh & |

a1g UgNUT & gTE
a1g UgNUT & gHTg AfafEd g
+ IR UGNUT & ShRUT GAATUHUSH H 3IST
Rfther<or g1 @ #A9g @Ry & fw @d=T ge7 8t
T8
UGN §dT ch ShIRUT YU <hl AT hH &l SITdl §. Sl
aYeft hl TenIRT HEANUT ehl YHTAd ehidl g |
I UGHUT HIAG G- UOTTAT ht U9Tfad hdr 8
3T H ST, T H g<, A=A, gga 3, It
37 TeASil ahl hIRUT I ehdl o
STel I UGS &Sl | ariRer gidl g, at fafaa uepr
! 19 ( CO2, NO2, S02) 3R faum<h uearef ariRer
H gl SI1d g, IS8 3ret aui ahgl ST 8 [ad Sie
giaT &
g TGNUT o W FHROT
aTg USNUT ch UHE hRUT AH-TaRead g1

gre-1l H SITeH 54 h &g |
hREI I Fchet aTelT 3T
AhoReER, TR ehsirIfAT, 311ie gRT Fehar ard! 1
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(CFC, HCFC)
S 1t H hie1R1eh 3R SITATOATRT SaT3l ahl
STIHT
gicd e ehl 3WHTA T AR U= TifelT 3R T de §9
o forg fhar STrar &
e, dast iR sftenfirer ufchar @ IURA aret! 1|
aqu@waﬁﬁuﬁamﬁasm
grg ugNuT ot AT e & Sur fAfafEa gl
. Ic@ bt RE-at &t s s1feres gl

higet g1 SIsTel SS1- bl IUANT hH fohdT ST 91y
&l Slaeif-ch a1+ ohl JeTaT fedT ST |
Hiex a1g-l & carburetor &l 9Tk hch chlsi-
HHI3A8S (co) IS ohl ShH fhdT ST Hehd!
4
71 f8d Uald oht $44 oh ¥4 H S&AHTA fohdT STHET
AT aq|
QR1H 18 & uRdEred IR ufdse|
R | YR 3oll opl 31fdeh ITART fehaT ST =gy
gx1/BS AT T & UTaA- |
TSI URd hl TehdTH UgATH ATt SRTRIGA R IchTs
(CFC) oh IcUTa- 3R IULNT UR eheld! chl STTHT
Sl
thae<! BRI & a1 ftheex a1 ITART fohat Sen

Sl
SER UL
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STe gt # fAfga amedt uaref gt & urepfdes 1o
ohi 39 d8 9 ¥&dId & b I8 A1 Wy & foiu
gIfehReh g1 ST & AT §9ch! IUTNFAT ohH e T &1 a
S STl UGNUT ahgl STTdT &1 STt =St iR uared urt <ht
LG T 3R TUTETT hl ¥ hd &, 36 dIg UGNch hal
SITdT &1 UgNeh ohl A | RATa YfAra Siet vt garfad
hIAT B

STeT UGNUT & U

STl UGN oh UHTd Afafad g

AT UG STA & doit & thelA ofTd 8 3R 55

UchR ch Ul chl ©1Sche dTchl AF &l SiTd 8 |

U UTT | hT8 hl U=RdT b hIROT, A <hl A=

TTETs doh el Ugdadt, Fraa STefta gt <ht Uehret

oYUl 3R gieg uTiad gt g1

. gfYa o o= & aafh g A8, uyy, uferal vd wel
ft &g TRg i falat @ wanfaa gt 81
- Uoivd gl ¥ fgdersfes, gar, afae, taifaid , a7
Y R @R, IR @R AT Saiat gidt g1
STeT UgHUT & Hid
STel UQNUT & Hid AT ShRUT 39 UhR 8

B HidsT o1- =11 & BIST T HAYIRE et a7

I8 TS et STt

i &1 T ST STaT AATAf-ch Id=eh! ohl Siemmejer

TN g3AT 8l
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3R STATRMEAT 311 H STAT ST IET & |

g & fh-TR T ddt & H31f Ud It a1gh STglrsl
4 Y19 & HRUT AT UguoT

Ul | Hd, STol 8T, 3¢ 37eR R, Y fagsid,
I € 1 3R shus 4T 3Mfe |

STl UGNUT SRt Ak o IU

STl UGNUT chl Aeht & IUTT fAH §

STl UgWUT UR {3107 8 ATt bl fAafaa Tu
gTth hls chedT dligq | ATHIUT SciTehl d ST e
&d Uckhl ATl chl gaeT gl |
afear arerre ofe & Yot <17 38 ugrsit R ufdsey|
et arerret 3R 3= STt et A 9+ft R &
STUfAST UR ufdeier
3MeNfieh Ui kT IRT IUAR
Afeat # Ja RR, AN 3R I hi Ichs! hl ST
& TR ufady
STAYh AR hiV H IJeien! 3R chieATRIR chl
SUANT|

USfSd Tl <ht UThfder STt Hidi & B4 9 Ugd,
STH AdTel 3R STeiprdl Ulel hl e TSIl bl
S&Teh UGINd UTHT ehl {Ig kil

Ut ool ohl STARM™T I SIST ST A1ieyT St
=R oh 312 Tdl 3R STt WR-UddR chi 3aTd
&hT chIRUT Id1 &1

i
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h 3l ohl ATl SR STl H SisAT|
eqf FeuoT
et Uouur faret +ft UehR & srquaiit eafaar ot
hed &

IH ierdT dTeil &af chl TR Shal ST 8| argHSe |
I et hl IufRATT AT MR it eafx UgHuT gt
ST g1 QMR AT | S1=1ifd 37 URRATHT Rl ShROT Id1
g gt <kt fgar arg= 6 san1g ot SHad gl ST 2l

T ugwur & uWE
& UgVUT oh UHTT [HHfeied 81
31feren MR H hTH he dTd ATHhT ahl §&T T,
mRIRes fAfAar, Tohamg snfe Steft o fialRat g
STl & |
faThTel 3R eaf= a1 chl 3T eh I eaf- of
moad! Afgarsn & miuTa o1 h1RUT 9 Yehdl |
gigetrail & eoira fAagei & Ay gid & S
IR MR A | &
T e ! o [T TSt &t §g aidl &
ST T4T1 T 9T chl YT TTST4T 3R TR GRT
T4z o fohaR &1 f&ar Srar g1
9 UgHOT & TR HROT
g TguuT & U Rl fAEfafad @
.« Hlex I8 ol TR
RIS AL IS i+ UgWUT ahl I&T HehdT g,
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H &af UGWUT okl ShIRUT o Hchd 8 |
am—s’@dﬂawaﬁ?qﬁ—cﬁ@mﬁaﬂzl
hIRGT # AT I Q1R
mﬁmwaﬁﬂaﬁ%m

e UgwoT oht JAep o IuTd AEfafad @
TSch UR 4 dTet MR AR ohl AT i oh [ &af
IRy Sig gfkd ufe ol faa|
3= QMR a1g41 uR ufdee|

e E5T 3R 31T MR IAF hed arett AMNAT h
T H GUR

e IR AR ShIAAT ch dT8< IeTHT TATUd
AT

I h HfAhT hl ST AT SRS UG heT|
9HYg 9HY UR dIg-1 oh 9Isa9 <hl Sirg gl |

s SToT AW 3R ARl ur IR=T ufaser

HaT HeNuT
fAgt b Hifdes, IFA=Teh a1 Sifdeh uTegH H ohlg HI

ST gied ST #Td gVl 3R hidel IdTe 3R

IdTeehdl TR UHTT STetill 3R a9 Mg <kl 7orar ik

SUAIRTAT ept 7€ fohaT SITQ, I 'HeT UGHUT Shgl STTd]

¢ ShefHTH, shifHgH, didl, Shic1Ieh, I -eh Jeieh,

ERUJIRAIRIh, STgiielt 719 3Tie fAgt & U UgNh 8|
T&T UgNUT o U
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Hal YN Ul o gHTq [Rafafed g-

TaT ueyur fAgt o iifaes sfik Tamafaes 1ot ot
TTiad ahedl & 3R AET Y ITe &HdT oht
UHTAd hdT |

h ¥t ShHT T Hids O Wdt ) [8=rs hid 81 39
R AL A Aisig el 6 dwear feq ufafea aa
gid! SITdl 8 3R &g # Ot f&afa sirdt g fa gt &t
UTepideh HIdST IUDR &HdT G dig 9 € gl Srdt
g

STe RS A UgiSd uard <hl A= 9¢ STt g, at d
STl Hlll deh Ugd SITd 8 3R 398 0T 3R 3
gIehIReh dadl (AT8ce, 3T -eh, THIAAT) Al
QehTUdT H gieg gidl & uRUMAEasu U4 STeT |l el
gt 9 g el gida1 8|

T&T TNOT & U FHROT
Ww%wwﬁmﬁ@ﬁ%

iy mfafafaar

3ftenfren et
dAsfthet a1 ROma

Y chl hd{]

St ST
Uieirfi= T, i o fe=
LCEE]

HaT UGNUT i Ak & SUI

HET UGNUT hi ek o Tl Afarieaa Iurg fehg <

i
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gohd B

- HhII HUGUT g1 3R Age= &) sagwn
fAEI 9o uga= 9 uge wREE I Ache ara
dIasT & U=t ol IUATR SheAT|
TR Uifeteh1sil 3R AR Fehr™l gIRT shdR ohl IAd

chic1Th, ehaah-1RlT 3NR Qmen-Rft 3nfe spr s T
T IgaiT fohar ST =T8T
- [Foiferg @99 &rd
AT "™ oT
URHTU] UgNUT g7 ASTTIHT UgwuT, I« gidr & Sid
SJsateadt geref gataror & &1 Sid 61 I8 &4r1, T+, a1
STHIA | HISIE 81 HehdT 81 URHTY] UgHUT § AT 3R
OTehicieh STa-ST] UHTad &l Uehd 8|
URATY] USHUT & hIROT:
. OHTY] Holt a1 & STt ugrat ar Aarern
OHTY] gfIaRT o udteror
OHTY] gfAIRT bt ITE 3R fageq
HsateHt @As e @+
ATt SR o1 Iare TR AgeE
URHTY] HEATY Y- Iieel gHeAT, 26 i
1986, TR fAAT URHATY] geedT, 11 AT 2011
URHTY] UGHUT & TH1T:
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ST Ak TUT |
SR RI fafehor @ o] hifAeprai # IaaRad-|
O] hifARTSM oh STYAY H TAXA-ATHD URAA |
AT fAehRl O ARG Hg 3R 1R AR
AR
Ug-utel <hl gfadl 3R Sdehl TR I |
%%u’mtﬁamf‘rea?rﬁuaq
- ATyt srufre ot ASatufdar TR & sTarR w=
Ttiepd fohdT SITT 81
A TR Ui (LLW) i gsfeiiT Td uRasd o
SR fafre uikeror &t sirasaendr I8! gidl|
fAsany
U M = H gATeaR0T # g drel gTfHehiReh
IR & fawg | ==i &l 75 8| UIiaRuT UeyuT 9 &hd
fAgeT ST g9k fawg o oftf ==t & 7wt 81 gafavor aht
I 3R W= a9 o g aaf<hig, ariRartian,
TSI, 3R AP 3R IARITE T TR R Y uar fahar
ST AMe T | fSgeh 3iaiid UHE «=u 4 3M1fdeh 3R
HHTISIh U ¥ UITaR0T UgNUT ehl <h#H hdT ST Hehdl &

U TIR0T UGHUT & $ffeieh Jehd= §311 & 39 9 Aued
& forg =afhira utlRariRes, TSI, I SR
R R | v fohar S=1 Tnfad | 89 ohg Gehd @ foh

UTchidch UgNchl <hl SeTTST UTdhidch d<ichl & fopar ST g,
ctich= AT <hl piy 1 Siienfies nfafafdat & Iu=
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UGNhl ch IR oh felT =1 Uepfd H <his w1 g iR
T 81 A gItd U & 8T & Adieid-T Sahigd]
TdTeG! o 31 Ut & AT oht Ugfod aTdTaRor H Ig-T
USdl g1 gleilfch 84 Udlarol et 100 UTdRId UgyuT H<h
I8! g1 Uehd &. oifchd 81 U8 UITT S Jehd & fh d
hH I hH BIhR gl | BT & o felg Udeh A Al
O{euT TRETUT h foTT I+t &t T fHehdT =t =med
gt ag =g ifaeh STaRarsi ol 3T &

< 7= T

o w

e B

. JafeRuT YT, Ut gids g ag-erT UehH, TREYR,

RSl

GAfaRuT UgNUT Ueh S+ 8f Idg pHR

ITEAARR &Y S6 geriar Rate, Ard 2023

TR e, S1, I SR, Giiged Ha Uleelche™,
SITRT |

RIS

TafeRUT HgNUT 3R §H Qe dfeed gRea, ufdaem &g
U TeRUT UGN UT Ud Yeel, SR, & 3H2Tieh T |
TO[eR0T 31e0-, 2. 34T e BHrardl|

GATeR0T 97T, ST o UH AT, GoiT AT, erd

UfecTche™, STAYR|
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TITaeor Jgal & IATA ATATH

forefter oirs, oy FFdfRrer
Al faTT, STTanT fRreror weerr |

dar ¥ gataRoiir frer
Jar & T§g ua va faeg wifgcy &1 @@ U= I AT ATAT g1 38 08
fOg AT arg & °5 9cag & AT ¥ For § FHPr 3T § AW 34T A&t

H & GUR U SfaeT & Yedeh 9T T AT giam &1 A & 3f9al A HJEATS
% UHh leh H Jal & UIed @leT arel AT & HaYT H Fal &

AGAoA T4 APRACATHHAAT: T |

87cl o fasy 7 wd aqiar wfaeafan
AT TRT FOT (FEAUT, 3T, T, g ) I A (TI1, g, graro
dleh) IR Siad IAT A (FEHIY, Ty, IEuey, Tard) Hd, TIAT
3T gfasT| I g9 Je7 ¥ & Y 31 kg &1 I Fr J&=IT IR AT TS
¢ BHART AW S AT GUH I¢ HKade $I AT Al 81 ST I50de,
I F@HAE X =T ag FHUSAE & AGT AT §1 TH THT H dFar H
TATIIOT T FAY Agea fe@mar a1ar § 379X gF UATa0T 2reg U¥ Tfoe sSrof
ar gateeoT e R+ 33 3T YAF T U T o (3] TAT F T
T F4T &1 ST 31T giar & -37=8ee AT ShaAT| AT 37 86 IR IR &
areoTfed fT gu § 98 9aTetor g1 3 g7 df¥es T X gdiawor JeNoT
Fr T FaEETT ¥ o W § 9 gqut aRfTuadr a9 vd A Sad
gefadT & T &1 50 WHATAT F¥ §T F{a & [T 37aAeh TSI TS IS
TR X uarw Fe a7 w § Jur Ry sRfFTs g weEr & &aAor @
@ 1 3PR 8H ad Y afds ot Fr ar Ay afesw Hemar & Ao
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R Afdr & canr vpfa #T wifeed 7 wa & o mam wR-glaar
% CART TITS AT & A, U7 U § el qgUT W, AYY Faqwg
Fol-hel A AGAT & fhaAN I &N & FoRd TAT 3= T TiEar &
Y AFAT & AT FT 3SR Fodoh Ui TS T a9 FAT qATGT0T H
HI&TT U 3% Hauel & fov feiehr FaFar H3 $r e Hr 71 A& A
v & fafees daat o o, ag, 31799, f&, 3=, |9, Ay, a=eula anfe
FT AT STt F FT H JUT fHIAT AT § FAT IR [T H TS TR
g€l J& H FT A UoT T § JAT AT T, HfF G I T,
IO GoFd GIogersy 3R Amfey gea fe|

RN HAAT 7 Thider F FEA HCTTST F 0P Iadrd EEAr g J2r
F wehe FRar g1 afesk o # Aeg vl F ufar w1er w9 38 ufd fda
SiY

T gH 919 FId & IEI0r T8 T, e H gAEwor e F Ay FH 99
A W U &H AT § foh R garaRor fem § Far? ar gaiEor e
¥ deTy 9ITEOT & Ui g A 3cUed i{d, 3TF TI&TUT U gaue
% foIv gagar &1 #rg RFfAd F&, Tquur @ GAEsd 1 b AR
3% AT TEA FLel 94T TAE0T F ol 910 @ & g1 8T &r
9 ATETA g S8 ganr g/ Adr 9idr &1 ARiaew, sigfoer 7 Afas T
T Tk Bl g IRUeT H gIeRor ReT FT Tgd Feea g ToA H
qteReT Hetlt FHREATHT vF Afesy & o guiaRer #F Waa W@ & fow
ATAT T TATIIOT fALT AT HTITF & AT §1 TR ATCIH ¥ F gATSoT
U9 38 Halod FAEAR & gfd Sweres g va 3ahr geaT F forv Rifaa
& AT STTFeTa UF HIHfed T F TITER0T I TIATT FATITHT o FATUT
U9 JAdT GHEREART F Uk H THA & §F deF Afecy Fr oreuaa
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qITaoT AT USH A H JUT AT FH Afesy F v vk dATRE
TieeHIoT Aef@d a3 H ATAT AgcaqoT ANTE &dT ¢l

dai & gafavoiT frem

gAY 3@l I Fehel -1 T FHGY T Fgr SAar g1 Tgl TAF-FA
W UITER0T 0T & 39 aftia ¥ fhw arw g faea #F @eft wmoft gt
STer AR ag W & wfAa § 9w g=Er & R oX Sifeq €1 gafaw
qIATGIoT GI&TOT Fr A8 gAN AT rgeIs g1 d&F H gATawer faew v

g 3% I ¢ fF 39 v ST GAC T Igd FoT FT § T ofr
gH 3 & yawul 8T 6 YR W THd -

HUAGEE & 129 Vs FT TIH HoFd A FFd ¢ Faa gdr Fr A
Jur ruEt HY & T F JfH FT QT T4 §-

ATAT 3 TAIsgyfAean:1(12.1.12)
HAE TE {[H AT F FA § S Fofr 7 OI9or AT § JA H gF F
AT SHeh! T&TT &I

gedt FefT ST g3l &I Sfad W &l g1 e TR T feieEr
3cTee I §, THE, A, ST gH W gared gl 81 g2 9T & §H 9=
TATT georl & Ofd 3 &1 30 god # ‘TgUT Fgawa T T
Tffa foFar 73T 81 38H g2 & T™ET W UF 3FH deal $F SuAfear
&7 e quis foRam amam g

IET W% 3 A=Yl I $cT: Ha9g: |
it forwafer wrorgera @Y of: qadd qemq:i1(12.1.3)
g 5w o W weg Afear ae, 5 anfe Fr Fo ane varfed €
mwmaﬁmgﬁ,mwawmgmmﬁw
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FIAT 3 TE I TIdT § 98 ofH &H A3 el & 9IrEr & ganr v
TATT I S @ §H GIAT I€ T | 31 gt &1 3 qrger forar s
TET & AT 304 Wﬁﬁtﬂﬁﬁmﬂgmﬁ’lmﬁq_&ﬁﬁﬁﬁﬁﬂ
&1 foraT urca giar gl

e e g 1 Y g
e feroaaar gfdear sl 71

T Tedl, AT Rt it g & gafowa o & aifte g #r A

TUTTH T g1 STkl BTl 9T F0T H13[9or § Ut gt &F & Fa77 FTcl

Bl 50 AT F ATCTH § gL F Ui FAAdT g FEAA H AGAT fe@mg 7T

g JuT g2t & EeeoT Hr e & 7% g

SATATEAATATE, o TUH Felieh H e cleh HHTLAT o HGIANT shl fARTT Tree giedr
el

$AEATAG TS ATcHT ST 91|
AT sgaFcle Stiar AT [ FE7 FFaguer| |
31T 0 FATT HER & 3 5 off § 9% T §2a% ¥ ared § AT g9
GaRT ST AT § §H oI T AT & 3oTehl 3THNT T Mg AR
fFEr & ao T HIAT TG FASAT AeV| AT AT Wh(deh FATIAT FT
YUY WART Y @1 § 38 A& fidr & fow crer #r s & @y 8@
e 3aRT® § 3da & qAEN0T F Whide HEYA! H SUANRT FHIEAT

TR

Fe9g & TUH Hsd &% 164 T GFd H Wbiae dedl P I R 38F ufd
FFATA Fr e area g g

TR IR vord I: gF T 7: a1 |
ue & favavT 7: wAfToqguifa 1 1(1.164.46)
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sreffT Tt daar smeprer, g, @F 3R A # werfea few e € @@
Tl SffaeT & W & AT SAFT TEI0T 9 EY HFTISF AT I ¢ |

ACET QUUT & U olteh H J&T o HAged 1T 13T § JUT J&T ofamey
fRrem & = &

GURRIWHAT 1Y, GRATIHHAT §G4: |
W’H:TEW:II
=T S/ FUT & FAA Tk dTeld Gl § SH dloal & e T FUR
IT ST el §, 8 SRE & ey Tk Y giar §, afh 10 gt &+
GHATT U J&T @ g1 SAT Ucdeh ATd HI 379 Sidel H Teh qier ar
HIT & e TfgT FAIfh 8T F §H B, BT 3T SasT ured g gl
USh & € S AT § S U WY AU S § FH3I, Arenat T a3
T Hehdd g1 ST 3 aTelr dIdT bt =ard I = H Adg FE1 TS §A Th
987 F1ed ¢ df 3HHT TeAT TG & foR g 10 gAT 10 TASR 10 Arerral 98
10 ROl &7 AT T | &1 3d: AN Faed § TF §H J8T 3127 T |
g&t ¥ g il ured g § o onor e o gr ST g1 aath A
U YR HT 9 F ATH 9TT g §- T0T, 9, S, FA AT 3E|

gHH 91T AT 39T Ay F7 A3 Aged g1 yaag # wior AR U a9y
¥ 9T &7 gule foRar I

SO Teft FcATAT qrelt FaTeT | (2.16.1)
37T § wror AR 3 Ay 3T St fAeeY g Heg § =T |

AAT IR A, IOTAH, TR 3{E & 5 ag F 3eq fomr Sar
g1, 38 90T a1 g7 9121 §| 7 % ameY foverrel Sar & 39 39 arg
FET IAT &1 TE el AR ATST T TAELT TS Ham gl
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qITeRoT F WA T WA F & o g %R/t & 3@ A @
 fSFT AgcT ggd foaar or 37 off 3qar & & gur afdsy F ofr @amy
g ®N JAAAT w1 PeFreadr AT JGT 81 AT FF GIER0T H Heled
ST @ & foIT qAER0T F RIAT FT O e ATl qFA TAe F
40 F 3y A foeg uifa & fow 7% afva ¢ oww 99t # dge
<1 5|

3 g3t anfeaReanet anfea:
giE enfeaira: enfeaiver: enfed: |
FATIAY: AMfed [ardqdr: AMfedeaeH Afed:
qq ffed: enfeala enfed: 1 AT anfeaier
3 fed: anfea: enfea: I
TgT AT IR oifd ereg 1 w3 fRar m § vwr swfov =it R uA
# A YR HT g@l AT GAESAT FT 9 § 1.3eefas 2. 3o
3.3meaifeAs| At A uateRoir eeudr & forw =t & off faure fAerar &
JAUT TH & ATETH ¥ 3 9T &7 A10 gidT g1 dUGag § THF FF e
FodIoT H AT AT -
AT TA FEAT & ®I H § S FATT GAR FT Groled = & a9 TGOl
YT FT FHeAT BT g1 3Fd: TA o dHad eAfeAs va uifdis e &
dfee gIERoiyg e § off Agcayul IREe @d §l 9&f # o & UiV
dcal auT EI&T0T Fr fAer Fodr §1 Fydde A Ay (3Hedsa) AR gwor
(@Te8isd) & fAde ¥ o & AT F1 i gl

“fAraraoit gsear arefiadYi«(5.24.5)1
g H T FI AT FHgl IAT §| HUdAE H Ao H gaRT Ty 3R
BT TET FIT T 9T FEr TS &1 AT 7T g7 FE Tha § 5
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H qIraeor e #T g T TIH W Aed @IaT g1 dar A 9ATER0T &
TeTor AR 3Ee Hate & fov seie Aw, gEar & avied ®Y fglear o
forar €1 det & aATaRoT fAST T H&T 36827 Wehide HHIYAT T faderyor
39T ¥ ¢ ew usfa & @l dcal & AT Hele oo @ gAiERT
fraT T2 37 F e F foT 3raeTw §| ST aToleherr, araim a8t el
F HRT A He & o f[few sra gerw s wfge) f2er & g@anr
gH 92 ¥ 92T URaae & Fohd gl dfcsh FToT &1 AT qUId: Tohia 9T &
et am At Frar F vl & ufdeger F off F1F 7 frar smar o)
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HIdr ‘lifai: gﬂ’fss'l{m:
J1ATAT, (12.1)

31T gt gARY AT 8. 3R g7 3Uch UA & IUSdd 5 gRT $fH ohl ATAT ch FHIAT A7 747 g 37fd
aﬁm@w%;ﬁ?gﬂm?%ﬁ%uﬁaﬁmﬁﬁu ILhT T&IT oh Ufer THTST ehl STTEch
o3 geel) ehl g1 8T STt HFIUT aTdTeRUl ehl TN d 8- & ST o folg AT=d Sla- et Uepfc Traror

T&pd Aifecd A Uepfd 3R gAfeRUT TRETUT Sl AUk It Herdr & AeagdH H afora gaiaror
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TS () Thl g ST ToRT WoTdT &, Trgot Arf A ugsfer ob smifas i @1 gof= farar mar 81
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UHW A ¢ TGl IS, TR 16T Rl (FI8TRaNTg), G, dfeell Ferfhedrol, 3{Refw,
IRI&ToT, G |
ofdger :-

T BT A ® U g, A1 uRye, Sl [l AR &=, S 6 ue wia ar 7, &
IS AT & | I8 WY WA & U w4 o, o Maffa a1 #9-d 95 9 f[aar9,
BT 3R FawR, iR I WG AFel ol <@ & forg =R 8 2 | e aRa |, d=mrd
AT I |9, TRl e off f9® eTerT—arertT &R FuRvItd &1 81 o | d=rad wometl =
DAl YTV FATST DI 4 52T DI q2idl ofl, gfcds IHD A2 fdde Bl 9 gid off | <21 &
] ST Bl AR IO H W U gEngd off | YR H, YRl el 1950 & <h B 3
3R 1960 & TTAD P! YA H P& DI T oY, TG Ugel &I AR el Bl IFd R TR
QR dler 3T | wRd H U=l I ARl B ofd GHI A ISP AN D Afed & wY H QT
ST R8T ©, 3R A 2T Bl HHIEAT 1 1993 & Fa+h GIR Bl YR (BT | ifh 31d qH
31 71T 2 b FeeEl | UR SR A= I1oiifce iR difge el uR &1 Qa1 SI1e Sir g4 gl
AT DY G IMHIEN3N BT ABR FRA B AT < |

9 Y H, 77 gfawrd TTIoT $1Aew AR 18 Uferd wedl #ifie B 51HE & U § BRI
2, ATl AT B, R o™ § 1 o o1 Refodt Soary sRoil  Sugw € | Sriomedt
H Hedey, UfHE iR Faierge UaiHa & SYANT f6ar | oeadd & fspy W, F@icsa
IRATA T W YR I8 & b FIeRAT &% 3R BRel SeRT H ARl HHaRAl & AJUTd BT |l
fqdcTgel IR HE@yUl AHRIHSG YT USdl B, Sl U Add ddicisd o | (IRT® T, 2010) = G=mdl
RTS] st § Afgersll W Aega fhar § : RRisTe el uRYE &1 U & ST | §9 qdeTo
# fadieTTe el @ wdd W RIfA &1 Uas srgwasr dderor enfie fasar a7 2 | e 3 darach
Hfgeratl, oTIfde Arse AR IRIR R R AfZersll W e dfad fbar €1 g &
BRI H AR BT Ub BE TSl 5, [Ssl- JeIEel, FelhR AR 3faciid Qi a1
SUINT RS STl TR [HAT B | IF | I8 I AR 3ATg © (b Al & Bid & IR H aree]
I I8 & 6 I Ul eFamsil & aN § 980 APRIID AR UgE gRehIv Wadl 2 | I anfid
Y ¥ 3R eHar AT & AeuH F @dd 99 o MaIDBAT © | (Plel T, 2009) acrA SfETI
TETIT ITST GRAT ¥ AT B AfiaR] UR BT 17 7 | 31ead+ &1 Seed yargd | Afger Haffia
AT B ARIERT &1 W™ iR S9a A 37 aTell AARIIS Bl S © |

YT DI BRIV = &1 el & 33 Afeln Faifea gfaf ey & T4 R W AR
o & | faf=T ATl | T BT T B & oY Ueh IeeIYUT THATDBROT Theilh bl AT AT
oT | HIETHR JIA & AIH H SFDRI U BRI & oIy IUSHROT BT ISUANT {HAT 7 2 |
3T ¥ YT Tell & fb 7 oY STREVT 3R 1 & Gl gavey H Higelsll ol araifded IuRerfd
i ¥ Afearsl @ qHImel & Ul Aftd daemeid § | fFaifd At o der saer A= 3
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FIER e} fhaT SITaT © | (H1Ed, 2005) e0T_ MR H ARl iR gamadl o) 3menRd § : 9IRd
H 93 Afgaet iR daral &1 AT | e &1 Seey ARl & Sidad W Gl & YHId Bl
faeeryoT &=AT § O ifasaaig wu o fafder or | vl I Sgaven | gawr & A Sifd Bl
Y[BRATT HET ST & | 31 YUMol 9 Mia H Afdetiell & AHIfSTe, JToiliae AR 3Mfie ST Bl
®g dNIBI | wIfad fhar ®, S f A fowmr o 2| eregas &1 fsey ug  fh wanT am
URYE AT 4T BT AR & Uh Ao SRRV & w0 H HY TY o, ST gL Mg dizd ey e
% forg fER B |

e ugfy -

e UGHA WY AT H qUATHD, [ATelyuHD IR JAcAD oY T | 39 euId H
ISR 3R AR B YAIIAT I FaAT H AR & IR & [dgeyer & foy fgdras Ser
T ST fHAT TIT 8| ¥RT IRGR S GATIAl IS AFJTAd 1 arffes Raie,
www.rajpanchayat.rajasthan.gov.in Si¥il Je¥ITge, AATAR UF, o 3Mfe o fgcdiad Al @ Ared
A ST B AUE |
T I3 -

1. gErgdl ISl eIl | ARHATS & | 37 darell Al Bl ST |
2. o H AR 519 e MRIERT @ Bl 3R BR&I I S HRAT & |
3. UErId Avrmell H Al & uReRe AW, e, ot gttt | SHer

AT BT fIgeryoT |
4, ATHTTD, 3Mfefd 3R I 9l &1 ggda |
5. Wigerall & AgHdl, URIEToT, SINTSedr WM Ud GRGRT ARl & J91d Bl Sl |
6. TTIC] ToT Javl] § AfRAT3N & NG Dl ST |
TToTedTe A UaTId) erer SIaedT o faerer -

(1) urdieT 3T TP T BIG F ToTedTeT B drammesns :

H3 ERI & TIT A ydl goal 2 fb R sfem # IR # srRier afifadt ar
G Hispe off | 980 91 WISl T Aqged R4 o, N dadgen (W= o Jfk) & w9 d S
ST T | A= Sfl ofiR enffies gl &1 afi=ifeeg &R arel I gfafeiie s9 derdgeratl &1
fHTor SR 9| 39D Irarar, Ml AfAfedt Y off, S URraR g off, [T et gRT uw fhy
T &3 & AT YR ] Q@R BT B [T 797 AT | GLa). 8T & JgaR, ufder a2 = 1027
. T Rl ISR H FREE o fda, offd 3Tl 9 W@ Gl &l 9919 @ | i
ARl 3R eIl @& vt Iiftw wemIfe era Ut AT Tifg o | U™ @ Aar & CUmwafa A
TG & ®U § ST SITAr o | T &1 gRYe & qHelE 4, S 99 & gofii 9 a1 o,
IAUfT 7T T JdET BRAT AT | 1 & STSi 1 URYS B 95 &1 JAThiN b |
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(2) IS PG D QT roTedTer B UYameans :

RIGYATT 1 RITC B §a T fQoell H el FRIE0T § J1fad off, BTalfd, Td &1 ARDR
ReR 81 | 39 @Y & SRM, AT Il & oy GR 7fa & oy “SArfa gamad” & aef—drd
gerrd AT T | I uEd ey gEeE, IR SR ars, e, 9wy, dHReH iR BR Bl
AT I @ YA oF | $HD 3fTal, g § JADb S Bl 37U Gard ofl, [T \a 3R
SR |qAE A |
(3) frfear eror & <rerer erwredTer W dlameaS

fafeer o & SR, <™ 95 &R & U 8D [Ads1dhd UoITell AF] & T8, o
RIS B 1B g€ Tb gaa (AT AR T Y= YoTell BT Wk § Slel AT | aIaRi dfs
RU & 999 & SR, WIFR M6l & 789 &1 531 fhar 1 o | fafeer omae & d8d, 1928
db Yl BT f[dbTd 81 83l S bR M - U8l $I 3R Y=l &l 101 & oy T
TR UTRA fhaT | SR UTH Ui A 1 1937 H UIRT fbar 121 o1r | 1939 #, HRIell o
A1 I U e utiRd BT | Jare 3fR ARATS H HHA: 1940 AR 1945 H UM UAMId
A UTRd by MY | 9RAYR 3R RARIET QM1 7T 1944 H AN BT 990 | 59 KT & ST,
DI, oI, SITears, Sid, TMBYRT AR 3T H g AMRTH grdr o |
(4) smyfore TroredTe ¥ UTTAAT T I ST -

RISIRRIT &1 Weh Rardd, [T #AaTs 3R o= Rarad wnfie &, b eI 1948 # g8 ofl,
ST®! IS ISAYR AR GegH=T 211 A1 ATt a9t o | S9! Ugell Tffafedl 3 | U 1948
& YTH YT RTST SLAT WR ERIER DHIAT AT | AR & 918, ISAYR, BIcl, ATHTE, BT,
grEareT iR SIRYR & YRIF ARl & $Hs Al H AGHIHS g6 AdaeR AR i
GERICH 1 ATIAT BI I3 | URUTHAEIRY RTSTRRITT H 13,656 idl H 790 oI off | Udbidha TSI
& TS AR SR [AGTTAAT & TS & d18, 1953 BT ISRATT YA s urika fhar
3R 1 AR, 1954 BT AT 3T |

G & PRI e & 3R & ®U H, [RIE WRSGR 7 1952 § AREIRIS b
PHRIHA Yo HAT| 1953 H, UT AR S SFARIRI HHS! Bl Fellg WR IS IR HdT B II]
BT IS | 39 I[TURT Bl ML faard uRye 7 ) WiaR fhar, e 1Qa 50 WReR 9 39
TN B BT R 63T | YRUTRERY, 2 TR, 1959 Bl I[oRAT Gargd AiAfaar iR et
gRYS SR UIRA fam 7| 39 AV ARH §IRT IMSRA™ Y=mad HIA, 1953 H 4 HME
fepar wram | arenes Agdr AT = 1978 § ATl bl HGT+H AT U Bl | Ul gH. Rigd) affa
(1986) ¥ LIRS, BT WRBR BT TNIRT WX AT IR AL & T8d SHd! ATl FRef 3R
GReTl & oy Afhy wU ¥ TS oS! | $96 918, ARl $I AT DA DI SIgHl, g9 (daror
DI WL A & [l d8DI R HRITTATS DI T ST AT DI 15 | 734 AIeT Fere
AAFTIH Bl fdaa: 1993 H IAFANd fbar TAT| 73d GAUE GG & AR TR IIRATT A
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RIS Gl ’7ST ST, 1994 IR b |
THIPA U §-UTIId :-

ISR ARBR 7 FoIc |V 2016—17 P ARL R & o1 YRAI0T faehr 3R U=l 1o
fI9ETl &1 IUTEHAT DI IGMET T 3R IfARD UhARH DI SRR I & oIy Ydbipd ol
$—U9TId J9—3METRT AT &1 UREBIAT @ 8 | 33 Tar uRv<l, 295 UAIdl 3R 295 R
T Y9Gl H, DolT-C, GoR T fa®Rid d9—3menRa WHIE &7 oled B & U=, 3TRY, THIIH
3R YA H IR GaRIH ISl HRAFT H &l ST arell Aiafafedy o arafdes 9w ufshan
BHRAT 7, ey 9 wRI W 1S, Joie, of@id iR Arer R ot fafd=1 wrfafafear 5
3MEET HT YMTAT SUART B D |
TTfEcr o wafta -

(TRETY &., 2021) YRA H UM Fa=eqT & fddm iR T & Alhdid [AdhgIhRor B
o= # B9 B B ARI| Y8 eI ST & b YR o] R Dl YR A ITUfEra
AMATTH—ITSTHIfdD IR AT Th BRI 81 §U € | WYEd P IR ARs 3R 3=y Jfefiiees
Al Aftd <Aa TRl B B qrEmell BT AT HRAT UST IR I oMl Wk W fawr ufthan
H AT o1 Rl T | AT Bl =pY I8 © [ [AdbaIHror oI I AR [da6™ & g7 ucdh
& ®U H AYSH HI A AT AT 2 | [ADHSTH307 iR Arhd s Il nfdie e &1 &\ dr & a1
Fhdl © | IRA H TR I AR 3w G P qgTar a7 & SHAMGR YAl & ol I Wk
A Pl AN AR & WK [ADLTHIOT BT MILIHT % |

BId (2020) 7 WRA H TATI 0T GRARM & AT F ARAT & ISTITad AeThdHRol TR
3ETI fHT © | AT BT I AlGATS B I[STIAD FIRHIBRYT B Sa PRAT &, [I2y wu 4
IR H TArIcl I & Hae H, faeeiyor oxr 2 {6 Aftend &4 e Jai €, iR IR & STHHT
WR W AR ® JdEdl ARIERT & Gd o1 © | |aeror &1 frpy I8 2 & Afeaeli &
RTSTITceh FTERHIBROT Dl AFAR IR FRBR R AT H ST RGN & Y H HFT ST
S AfEETsI B U TSI 3MaTSl o & oIy oTawdd & Sl S Siad &l Y9Ifad &l 2 |
TERICH o1 AT H Afgerelt &1 ufaffta o § At o qfier o1 ded e’ @ forg
& AEdYUl AMGS © | Al # 33 UfTerd STReTr & A1, AfRetreil ol Ut FHT H S+ fiarer
3R fIaRI T &It B BT TR AT 2 | IRUTFREwY, Afgelr HRIGRI doll ¥ 9¢ &l 8, olfd
Harod 8 2 |

DR (2020) & ETIF A I ARTARI W &OF dfed fHar & S ol WR W dAldbad #
o7 o a1l @ wU H I 2 Albaitig deRIRll H ARl B IRIERT 9 & oy Head
HEIYUT JMIeYhdl AfSell ARET fA83ed & | g8 rerdl, Aladl Rl Afc—Rarsil iR wRuRTAT Bl
dred & forv vamrch A wfafferat &1 Aorqa gFr a2y |

BORT (2017) @ U=ATId HOTTell H AfRRN & YReR! R 31e0g+ 3ready | udl gl © b
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MR ARBR AT AR IR Il @i -4 & o7y 1! I8 d & | S99 50 IRDR Bl
Jgar R dg wRh el | e & py I8 g & S—oi GIeIRag # Afdettall &l
SR g4l & IR ARGRNI IR IR—ERGN Gl g§RT 39 Fqg & Ifaa fRier v SR &
ST &, I8 U TTeAd] & b SATETaR AR 37U ol BIerel Bl Sl | GHRAT AR ITbT IUANT
HRAT STRY IEHT | I8T 39 91 W 9IR &7 S =nfey o Afgemstt @ forg va omifas e &
forHToT 3199 31T # U 3id el ©, dicdh Udh AHAAIG] ST SR AHINTS aRe] &1 e 4 udh
3MILTH HeA © | UREH FTe, BRATON, FERTE AR Ao S Iodl H Afgern ufa=ifer agd
IABSD & |

geiaTel, (2015) ETIH A YAl Tl & b IOMHIID [ADAIHIOT BT Adedd MR WX
TRYTIIDT &7 Y ATheTell 3R Tfcrefiel ATe 8 | amic) o1 $I STaeRUTY 3R TG &) STl
DI AT GROMY DIDbROT & [dhed IR BRAl © | JIIT & [15hY I8 © b Y=l ST bl
IS ST SHMT R IR dAldhdd & o8 U dF AT & # 9w 38T 7 | Mo a1 &
afer 1f¥® T §U | STaTeQE & |

Y 3R, (2015) TE eI AfeelT FIRHBIOT iR feq R MaRd g : ¥Rd # o 3R
AT 3 BT g | NI P I Il H AT FURHHRU R IURT & J91d BT 9aT
ST 8 | S1eqae Dl BRIVl guiHTce e O SR oY | etewra=T # urar 137 & b orifa
H AT o & oIy AR & ISRIHS HRATS, cifdhd I8 TR Fal <dl & & R o &4 &
PR ARATY Toria § 9T ol &R faifaa sfaffeal @& wu § ord &3 | Rimikar traR,
2015) I8 IETIT oA # AT &R 4l & eRe! R f&Har a1 8| egys & Sty
TSR # AfZAT 519 o1fth AFNERT @& B3I IR BRBI I STid HIAT 2 | S NI H YT 147
f 77 wfcrera wToT #1ffe iR 18 Ufcrerd 2re’) S1f¥e B S1HE & ©U H BRI ©, Joigdl g
2 3R ORI H BM S dl RIfdl STetarg SR | ST ¢ |
AT TS ITET : ACITATS DY ATEATT TG T JOAT

arfesar 1 : Trereare 3l oed & foraffra Afder ufafafeRy o T

MY I (¢ | U9 9= SYIEAREIR[N fSTelT U=amrad | gl
1 NSEZIGH 66823 3118 586 70527
2 HRd 1292203 75620 8091 1375914

AT : 27.03.2019 TP MoPR Hdhel |

qrfeledl 1. | Udr <eial & fdb IR iR wRd # fHaifad dfger gfaffeal o g,
GETIT RTST D1 A4 AT & 9RA H U™ U=RId 93 Hfrerd, i UdrId 5.49 Hfderd, e gemgd
0.58 Uferd 2 | AIRA I ToAAT | RISRRAT B YT YA 5.17 W, ISRA Bl lib d=1d
4.12 TRTEId, RTSRAT SISl =TT 7.24 AT € | 9 @1 el H IISIRATT B YT RIS DBl
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g uferera 5.12 gfrera 2|
arfesar 2 : Trereene 3T R F $o foaffyd ufafafiet (Same) o goer & feaffaa afger
ufafarere (Ssecgame) o ufdera%

IR 1 I | Fel SIARYA Hd TSGR | TR SSgRIR
1 RIGTRRAT 124854 70527 56.49
2 IR 3100804 1375914 44.37

I : 27.03.2019 d% MoPR Heher |

qTAHT 2. ISIRRATH 3R YRA ¥ qet (atfaa ufifeal o et @ fatfa afgen afaffem
&7 Ufderd Sl & | MRd H =l ot 9 aifa afgersil &1 ufierd 44.37 | IS # 56.
49 uferera Al wfafafd ¥ 1 39 doR, Ioree # faifa afterstt &1 afera ¥Ra & &1f¥e 7
uaTedT e Iaedr F AfSrsit o Aorere :-
1. <feu H 739 IR 74d HeleE & IRVMREGSY AT GUR gV © ol 994 959 Pl 9gmdl
<d € 3R Nrorife H Afersi @ 9rfiat gerd € | Afeersll Bl el fMdier &=l @1 Hwn o
T U foETs emdfed fhar war 2| wrdeif e Sites | Al @ Ariiert # demd, w9
HERIAT 8 WA & AR Al Ferfha-or €1 gHed iR e M 2 |
2. U S GRATAT H REATT YOl & fAmrd | AR &I o ga 7, foad S
3nfefes, | iR worifaes Rfy # GuR gem 21 I8 tfoeiie ®u ¥ qov—yee |dre o
31 IIRIBRUT Bl AT AT & AR TS TRITHT R Yeb AT GICHI0T YR BT o |
3. UG RISl WRATSAT 7 ATV R & AHTSTh—3MiIe URGTI T 9ac H Agedqul Al
g 2| =91 Freral &1 qerar Aftersll @ i WRfieR), IRTeM 3R 9RIERT | aR9Iia grdl
gl
4. IIRETOT YOIl §IRT RIS H AREI3 ®1 4RGN BT g 1aT (33T Sl © | $9d §8 AJhd
o™ T gU 8, T Jar Qefore, wen ik uiRarRe anfefe ulRomd enfie € | 59 JometiTd
gRad & Savewd o gY 2, o oiral Afzemt vemad A9 & Ukl W ugEr ¢ |
5. ollddifd eyl R fdbaraxor & gRUMY Alhy qRIaRT & degq § b J9Td! 1Y
IRBR YTl & HaTo & HIegH | ST fABRT Bl Ufehar BT Ui B &1 dqN YT Heail
g
6. U WUEA & AJEHAT W YHTIl 1S TOTAT | AR b AMBRI DI AT &F ©, SN
AfZARIT BT ATYTH A BT A § oA B Q=T H T HdYol HaA & | g TM AT o
AT, oy @9 IR T H AfZetail &1 ARiaRT &I G| q91dT & | Afgelr af=iear 1 g9
J&ed, T FHIRI—ATERT by 3Mfe S 7Y BRI bl 37U AR ARG BT YT &THAT Bl
e fhar B |
7. OETIAl IS gl H ARl & oy a7Rerer SR—eR ST TR UR TSI H AfS1sl @
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SURLINT BT IGIH BT B BRI © | 3T dvE, T iy o H Afgarsi &1 Arfiar) s1ird &1 & |
gl eror Syaear 3 Afgorsit & e s gt geifaar -

Uhlhd Tl §—Uarad Alzasil & fofg g gHkl & ®U H, difde—19 & 918 9Rd H
fSfSTeeliaxor &I dgrar AT & | $9 TUdh dadlid & ARIH W, Gargdl 6l H B &R arll
Aigarell H fSfoice AeRar @ o4l ¢ | |afltamsi & [y I8 Jad g1 gAnd & & d fefoea
qhih] BT SYANT D BN | JOF T FAS & HROT ARSI Bl Gargd § Hoig o &l srgAfd
T8l oft | Ifq Afgeny fedt M= favy R Mg o/l €, o SHar s9e ol & Jead T8
B B | Tamgdl I1ST Fael H ARl & |re WeWTd AT ST R8T © | $9d BRY AfgelTy ARh
&1 81 Url & SiR S <A1 A i X1 Sl € | Aeersli bl roTlfad HERdT bl BHl b1 A1
BHRAT UST &, AT YR bl by braffad fbar Sy, fed ger &1 i forar Sy, Ardsie
TR BT FHET b b1 Sy 31 |

AR WRUAl Bl AIS[ET T bal bl Al o & oY 3 Al H SeRawd &1 o
AT BRAT UST B | I8 W1 Q= AT B b URaR & Joy ¥ewd U ulRar H #Afgeratl &1 Rerfa
BT A ISR TG TSd &, OTad Youi Bl AfGersl & Aegd | USRS W I R &l
HIepT el ST € | WG ARBRI § AIbReME] BT Ay W Afgetrst &1 7y o § 9197 o |
BT 8 | Uad § BRIGH & IR H SIFBRT BT J9E |1 57 Uihar § Afetrel &1 IR—ARiaRT
BT U BRYI B | W ASITT aF 3U o™ & oIy IR WRBR & A1 HAMTT B &,
STAT B ART BT Q@ o € | $9fery, i wRfiERY AlN(g € 98 ddd MRI a% &1 9Ifd &,
3R YTT TGl B ARIERT 70 ¢ |
forepe :-
S I T YR RSl MRl H Afger Ui (EWRs) @1 e, AT, iR
HIRHDBROT DI UfchaT BT fazeryonate e yga 6T | I8 Fshy Habret 11 & 6 ¥8 Wier
o a7 o Uil 1T =T H AfZTST BT JRETI HRA H SHIA WR B TSI H Afgerail
& TS H Agqel YHAST 1T & | 9IRA H AfRarsi &1 ARIRHSHRYT Ul HISASTl Bl g B
IR T WRA TS H Th SMHAMR IHAST UGH IR & ol omawad & | ARl &
HRRHHRUT U AR SMUBR & | S5 FAIGT, Ffee, e iR Ao H uiicrs Sif¥er
fau 7T 2| gBW YU HAIST | ARt $ Wad w9 A (R @ @1 ergafa T8 41 21 59
AR Pl GO UG FAIS §RT daell ST AMSY | Y= Yometl § =1 S arell Afeerail |
RIGTHICIeh AIERAT H PR HRAT| Mfeardl &F & Al & oy Ieriifae aferor R erisd
TSI B_AT, ST Sfero oy A1 e 8, Al I WIHI WRGR YoTell § 91T o &
forg dicarfzd fovar S 9 | Jtegae | W g3l b s aR vl goy gRaR SHi @ ufd
T 3G oY el gRT fory oI &, foras Afgelr ufaf=ifedt areafde wigea yf#er a1 8] &R
uTdll | I8 TIREAT WU DI FARIT YATerd &, ™y FeIhaxol B1 Hishar el I8 SRl © | I
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R UR SYTET YRIeT0], SITheha fRITAR 7R Afgell U1 B JuReIfa & ST, Afgeld YIRf-d

3R BT afehamell T Tosr H oAl &l 8, e SR 9 9ad wrl § |iha e T8l

T Tl | ras[e ATISTS qrERll @, STRETT 3R diad URATSTAIST S AT UiR1eor HRIBA!

3R SHG <@d §U HAigerail # wqcd &l iR SIFTaehdl BT WK GR—4R F37 § |
739 HIIGTT HMEA & Ted ARl AREAV - ARSI Bl SNI=TRE ST ATHR TS

T, FT ™y STar! RToTilfaes ATENT | Wt gl 83 | URY, aR<idd qerihervl R f+oig gishar

H IFD! Alha F9IRTar a9 ff AT a1 g8 ¢ | dfeer u=ard gfdafiei o fOgadae |re,

a1fRrerr, anmfdies FiRaT ok Mo fddy Sy #9ell BT A1 BRAT gsal &, T S0

A= SR eHar AT Bkl 2 | Al ARV T ARRARN DI YR IS H Yeb aTAD

SR &1 8 g ardfde Feifthaxel R o o & ifferR onfl seR & | |riT®

AR, TRATRE 8we iR TRIAU—HRA &1 B S Je 31 1 Aolqd gl a9 8U & |

g -

1. ORI BN fAwafdenerd & 2y & AR, AR Bl HaR DI, g AR Jdg= H
faRry w9y uferer SrRiwH B TS © |

2. AghoR YR ASd JIR B I Mg H B AT 8, SraH g7 Tfriiel el &l
d8a¥ BYH R & faar v |

3. iffrp—ddeTeiier gRieror it &, Siel digen afaffeal & e goy qawi @f 9
e fmar Sy |

4. UFHAl H %S D Dl A B, WMIF dh AR A (e Afeell IeH 3R JIATRID
ATSTRI BT demdT < |

5. IRl & A1 ARG ] AR, ORI SITRdhdT SR HIHl Wil & 9gd &l
GaTd P! Al Uil & fory gfead & |

6. Ud W YIU & a1 A 999 B ARPR D "HHUC—Hh AdQ AT BT FHIT PR

AMINTS SRTRad] g UTRaTRe FHI |
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Abstract :

The Rights of Persons with Disabilities Act, 2016 represents a transformative milestone in
India’s legislative landscape for disability rights, aligning its national legislation with the global
standards set by the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD).
One of the Act’s central pillars is the promotion of inclusive education a transformative approach that
seeks to create learning environments where children with and without disabilities are educated
together. This model emphasizes equal access, participation, and learning outcomes, and demands
significant shifts in pedagogy, infrastructure, and attitudes. This study critically examines how the
Rights of Persons with Disabilities Act, 2016 has influenced the landscape of inclusive education in
India, analyzing legal mandates, implementation frameworks, institutional progress, and challenges
on the ground. Using secondary data, policy reviews, and key reports, this study assesses how far
inclusive education has come since the enactment of the Act and outlines recommendations to
strengthen its execution across states.

Keywords : Rights of Persons with Disabilities Act 2016, inclusive education, disability rights,
India, educational policy, UNCRPD, implementation challenges, special needs education, legal
framework, accessibility in education

Introduction :

Inclusive education is a fundamental right recognized by the United Nations Convention on
the Rights of Persons with Disabilities (UNCRPD), to which India is a signatory. The Rights of
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Persons with Disabilities Act, 2016 aligns national law with international standards and mandates
inclusive, equitable, and quality education for all children with disabilities (Divyangjan).In India, the
enactment of The Rights of Persons with Disabilities Act, 2016 marked a significant legislative
milestone toward realizing this right. The Act mandates inclusive education and requires mainstream
schools to accommodate and support students with diverse learning needs. This Act mandates the
provision of reasonable accommodations, barrier-free access to schools, specialized training for
educators, and individualized support to ensure that children with disabilities (Divyangjan) are not
excluded or segregated.Despite the Rights of Persons with Disabilities Act, 2016’s progressive intent,
the actual implementation of inclusive education in India presents complex challenges. Factors are
such as inadequate infrastructure, limited teacher training, and societal attitudes continue to hinder
effective inclusion. While progress remains uneven, the Rights of Persons with Disabilities Act, 2016
has established a critical foundation. Realizing its promise requires persistent efforts in
implementation, coordination, and inclusive policy execution.This study aims to critically assess the
impact of the Rights of Persons with Disabilities Act, 20161in shaping inclusive education, focusing
on legislative intent, policy initiatives, and practical outcomes across different regions and educational
levelsin India. By evaluating legal documents, policy reports, and academic research, this article
contributes to the growing body of literature on disability rights in education. It also identifies key
areas where the law has facilitated progress and where systemic barriers remain.

Review of Related Literature :

The implementation of the Rights of Persons with Disabilities Act, 2016has brought renewed
focus to inclusive education across India. However, its impact has been uneven, marked by both progress
and persistent systemic barriers. This Act is cornerstone of inclusive education in India which mandates
inclusive education as a right for children with disabilities. The Act aligns with the UN Convention on
the Rights of Persons with Disabilities, introducing provisions for equal access to education and
reasonable accommodations in schools.Together, these studies reveal that while the Rights of Persons
with Disabilities Act, 2016 has created a robust legal foundation for inclusive education, the
transformation of schools into truly inclusive spaces remains a work in progress, heavily dependent
on state capacity, institutional will, and societal attitudes.

Das (2020) highlights that teachers’ perceptions significantly hinder inclusive education. Many
educators lack the confidence, training, and conceptual clarity required to support children with
disabilities in regular classrooms. This uncertainty leads to reluctance in adapting teaching methods,
ultimately affecting the quality and inclusiveness of education offered under the Rights of Persons
with Disabilities Act, 2016.
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Rao (2020) underscores the importance of Sections 16 and 31 of the Rights of Persons with
Disabilities Act, 2016, which mandate inclusive, equitable education for children with benchmark
disabilities. Despite this legal assurance, the implementation remains inconsistent, with significant
disparities in compliance, resources, and support mechanisms across different states and educational
institutions in India.

UNESCQO’s (2020) Global Education Monitoring Report advocates “education for all,”
highlighting global successes and barriers in inclusive education. It serves as a benchmark to assess
India’s implementation of the Rights of Persons with Disabilities Act, 2016, identifying areas where
the country meets international standards and where significant gaps in policy and practice still persist.

Rani and Thakur (2022) investigate the urban rural divide in implementing the Rights of
Persons with Disabilities Act, 2016 and find that rural schools face severe deficits in trained educators
and assistive technologies. These limitations significantly hinder the delivery of inclusive education,
leaving children with disabilities in rural areas underserved and excluded from meaningful learning
opportunities.

Methodology :

This study employs a qualitative research design, using a combination of document
analysisandsecondary data review to explore the impact of the Rights of Persons with Disabilities
Act, 2016 on inclusive education in India. The analysis aimed to triangulate findings across various
sources to develop a comprehensive picture of influence of the Rights of Persons with Disabilities
Act, 20160n the education system.

. Document Analysis : Primary legal documents, including the full text of the Rights of Persons
with Disabilities Act, 2016’s, relevant rules, and government notifications, were analyzed to identify
provisions related to inclusive education. Additional documents such as the National Education Policy
2020 and implementation guidelines from NCERT and the Rehabilitation Council of India were also
reviewed.

° Secondary Data Review : Peer reviewed journal articles, government reports, and international
publications (e.g., UNESCO reports) were examined to assess the law’s implementation and impact.
Thematic analysis was used to extract key patterns relating to policy design, institutional readiness,
teacher training, and stakeholder perspectives.

o Inclusion Criteria : Sources included were published between 2015 and 2024 and were
selected based on their relevance to inclusive education, legal implementation, and Indian educational

policy.
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Legislative Background and Provisions :

The RPwD Act replaced the Persons with Disabilities (Equal Opportunities, Protection of
Rights and Full Participation) Act, 1995, expanding the recognized categories of disabilities from 7
to 21, encompassing a broader spectrum of conditions. The Rights of Persons with Disabilities Act,
2016 defines inclusive education as ““a system of education wherein students with and without disability
learn together and the system of teaching and learning is suitably adapted to meet the learning needs
of different types of students with disabilities.” These section and provisions establish the right to
inclusive education enforceable by law, making non-compliance a violation of fundamental rights and
align with international standards; dismantle barriers, emphasizing systemic changes to accommodate
diverse learning needs and promote an inclusive educational environment.

o Right to Free Education : Section 31 of this act mentioned that every child with benchmark
disabilities aged of six to eighteen years are entitled to free education in neighborhood schools or
special schools of his choice.

° Non-Discrimination and Accessibility : The section 16 of this act outlines the obligations
of the appropriate government and local authorities to ensure that persons with disabilities have access
to inclusive education without discrimination.

o Expanded Disability Categories : The Act broadens the definition of disability from seven
to twenty one categories, including autism, cerebral palsy, and mental illnesses, ensuring wider
coverage.

° Statutory Obligations / Inclusive Education Mandate : Sections 16 and 17 mandate
government-funded or recognized institutions to ensure inclusive education, admit Children with
Disabilities without discrimination, and provide necessary infrastructure.

. Reservations in Higher Education : The Act reserves 5% of seats in higher educational
institutions for persons with benchmark disabilities.

° Curriculum Adaptation : Development of curricula and teaching methods to accommodate
diverse learning needs.

o Special Courts : The Act establishes special courts to address violations of disability rights,
including failures in providing inclusive education.

Implementation and Impact :

The Rights of Persons with Disabilities Act, 2016 has progressive legal framework in inclusive
education, but its implementation has encountered by several obstacles and challenges :

. Increased Legal Awareness : The Act has heightened awareness of disability rights among

policymakers, educators, and communities. The mandate for inclusive education has prompted state-
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level initiatives, such as residential bridge courses in Andhra Pradesh and Uttar Pradesh.
° Policy Reforms : The National Education Policy (NEP) 2020 and SamagraShikshaAbhiyan
align with the RPWD Act, advocating for inclusive education and teacher training. The NEP emphasizes
coherence between the National Council for Teacher Education and Rehabilitation Council of India
to enhance inclusive classroom practices.
° Infrastructure Development : Some schools have introduced ramps, accessible toilets, and
assistive technologies, though inconsistently.
Challenges in Implementation :
o Ambiguities in Definitions : Terms like “reasonable accommodation,” “individualized
support,” and “full inclusion” lack clear definitions, leading to inconsistent implementation.
° Lack of Harmonization : The RPWD Act conflicts with the Right to Education (RTE) Act,
2009, which does not define inclusive education and references the outdated PWD Act, 1995. This
lack of synergy hinders policy coherence.
° Inadequate Infrastructure : Many schools lack disabled-friendly infrastructure, such as ramps,
lifts, tactile paths, accessible toilets and accessible learning materials. The high cost of retrofitting
facilities remains a barrier.
o Shortage of Special Educators : There’s a significant shortage of educators trained in inclusive
teaching methodologies, hindering effective classroom integration. Only 1.35% of teachers in India
are special educators, and most schoolsare not mandated to employ them.
° Teacher Training Gaps : Regular teachers often lack training to address diverse learning
needs, and special educators are overburdened with non-teaching duties.
° Data Limitations : Unreliable data on children with disabilities (Divyangjan) enrollment and
outcomes complicates policy design. The absence of disaggregated disability data hinders targeted
interventions.
° Social and Governance Issues : Stigma, parental reluctance, and lack of awareness about
rights limit children with disabilities (Divyangjan) enrollment. Governance challenges arise as the
Ministry of Social Justice and Empowerment oversees disability education, while the Ministry of
Education manages inclusive education, leading to fragmented efforts.
o Policy-Practice Gap : While policies exist, their translation into actionable practices at the
grassroots level remains inconsistent.
Positive Developments :

Despite legal mandates, the enrollment and retention of children with disabilities (Divyangjan)

remain low. A 2020 UN report noted that 75% of children with disabilities (Divyangjan) in India do
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not attend school. In rural areas, literacy among persons with disabilities is 49%, compared to 67%
in urban areas, reflecting disparities in access. The lack of preparation for students, parents, and
schools for inclusive settings leads to adjustment issues and reduced learning efficacy. Moreover,
the rigid curriculum and inaccessible assessments fail to accommodate diverse needs, marginalizing
children with disabilities (Divyangjan) further.

. Accessible India Campaign (Sugamya Bharat Abhiyan) : Launched in 2015, this nationwide
initiative aims to make public spaces, including educational institutions, accessible to PwDs. It
emphasizes the retrofitting of existing infrastructure and the incorporation of universal design
principles.

o Technological Innovations and Awareness Campaigns : Technological advancements and
awareness campaigns have furthered the cause of inclusive education.

° Sign Language Recognition : Research on real-time sign language recognition using deep
learning techniques aims to bridge communication gaps for the hearing-impaired, facilitating better
educational access.

Conclusion :

The Rights of Persons with Disabilities Act, 2016 has played a pivotal role in placing inclusive
education on India’s legislative and policy agenda. While the Act provides a robust legal framework,
this study finds that its impact is uneven due to challenges in implementation, awareness, and resource
allocation.Significant progress has been made in aligning national education policy with inclusive
goals, particularly through the NEP 2020 and institutional efforts by NCERT and RCI. However,
systemic barriers such as insufficient teacher training, lack of assistive infrastructure, and societal
stigma continue to limit access and equity for children with disabilities.For the RPwD Act to fulfill
its promise, there is a need for stronger implementation mechanisms, regular monitoring, and
investment in capacity building at all levels of the education system. Future research should focus on
longitudinal studies assessing outcomes for students with disabilities and comparative studies across
states to identify models of effective inclusion.

Recommendations :

The enactment of the Rights of Persons with Disabilities Act, 2016 (RPwD Act) marked a
critical juncture in India’s legislative approach to disability rights, particularly in the realm of education.
The Act mandates inclusive education as a legal right, seeking to integrate children with disabilities
into mainstream schools through reasonable accommodations, accessible infrastructure, individualized
support, and the development of inclusive pedagogy. This study explored the practical impact of the

Acton India’s education system, revealing both promising developments and persistent challenges.To

1oooo June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




enhance the impact of the RPWD Act on inclusive education, the following measures are proposed:
1. Mandatory Inclusive Education Training for Teachers : Mandatory pre-service and in-
service training programs should be introduced for all educators, with a focus on disability awareness,
inclusive pedagogies, classroom management strategies, and the use of assistive technologies. Teacher
education curricula must integrate disability inclusion as a core component.

2. Enhance Infrastructure and Learning Materials : Central and state governments must
allocate dedicated funds for the creation of schools are physically barrier-free accessible and equipped
with inclusive learning materials, including Braille books, sign language resources, and audio-visual
aids.

3. Establish Independent Monitoring Bodies and and Accountability Mechanisms : Create
independent bodies at national and state levels to monitor the implementation of inclusive education
provisions. These bodies should regularly audit schools, track enrollment and learning outcomes of
children with disabilities, and publish transparent progress reports.

4. Develop a Centralized Disability Education Database : Develop a centralized,
disaggregated database on children with disabilities in the education system. This should include
enrollment rates, dropout data, learning assessments, and resource allocation to support evidence-
based policy making.

5. Promote Multi-stakeholder Collaboration : Encourage partnerships between government
departments, NGOs, disabled persons’ organizations (DPOs), and parents’ groups to ensure coordinated
efforts in inclusive education planning and execution.

6. Launch Community Sensitization and Awareness Campaigns : Launch targeted awareness
initiatives to reduce stigma and promote positive attitudes toward disability inclusion in schools and
communities. Involving local leaders and using vernacular media can enhance outreach and
effectiveness.

7. Ensure Equitable Resource Allocation across States : To address regional disparities,
special grants and technical support should be provided to under-resourced states and rural areas to
build inclusive infrastructure and train local educators.

8. Incorporate Inclusive Education in School Evaluation Criteria and Accreditation
Standards : Schools should be assessed not only on academic performance but also on their inclusivity

practices, including accessibility, individualized support, and child participation.
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Abstract :

This process may include the extraction of temporal, demographic, or clinical features, as
well as the selection of relevant variables through methods like correlation analysis or dimensionality
reduction. By addressing data quality issues and optimizing features, preprocessing and feature
engineering play a critical role in improving the accuracy, interpretability, and generalizability of
health-related predictive models. This paper explores various strategies for data preprocessing and
feature engineering in the context of health metrics and demonstrates their impact on the effectiveness
of predictive health analytics.

Keywords : Data, Preprocessing, Feature, Health, Metrics.
INTRODUCTION:

In recent years, the healthcare industry has witnessed a massive transformation with the
introduction of advanced data collection techniques, innovative algorithms, and the growing power of
machine learning (ML) and artificial intelligence (AI). With the exponential increase in digital health
records, medical wearables, diagnostic tools, and healthcare-related mobile applications, vast amounts
of health data are being generated daily. However, this surge in data brings with it several challenges,
including handling raw data that is often unstructured, incomplete, or inconsistent, and effectively
extracting meaningful insights from it. This is where data preprocessing and feature engineering play
critical roles.

Data Preprocessing refers to the steps taken to clean and transform raw data into a more

structured and usable form. In healthcare, data often comes from various sources like electronic
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health records (EHRSs), clinical trials, wearable health devices, sensors, medical imaging, and patient
surveys. Raw health data can be noisy, missing, or unstructured, making it difficult to use for analysis
or model development. Data preprocessing techniques aim to remove inconsistencies, handle missing
values, standardize formats, and ensure that the data is in an optimal condition for further
analysis.Feature Engineering, on the other hand, refers to the process of transforming raw data into
relevant features that can improve the performance of machine learning models. In the context of
health metrics, this process is crucial for identifying and extracting patterns or characteristics from
raw data that could predict health outcomes or assist in diagnosis, treatment planning, or health risk
assessment. Effective feature engineering can significantly improve the predictive accuracy of
healthcare models, resulting in better patient care, early detection of diseases, and more efficient
healthcare systems.This introduction delves into the key concepts and techniques used in data
preprocessing and feature engineering, focusing on their application within the realm of health metrics.
We will explore the challenges involved, the importance of data quality, the methodologies used to
process and engineer features from health data, and the overall impact of these practices on healthcare
innovation.

The Importance of Data in Healthcare :

Data has become an indispensable asset in healthcare. It encompasses various types of
information, from clinical data such as medical diagnoses and lab results to lifestyle data captured
through wearable devices. The integration of data from disparate sources can provide a comprehensive
view of a patient’s health and open new opportunities for predictive analytics, personalized treatment
plans, and improved healthcare delivery.

In particular, health metrics—such as vital signs (blood pressure, heart rate, etc.), laboratory
results (cholesterol levels, blood glucose levels), patient demographics, medical histories, and real-
time data from wearable devices (e.g., smartwatches)—are key indicators for diagnosing diseases,
tracking disease progression, and providing preventative care. These health metrics hold enormous
potential when properly harnessed to inform clinical decision-making. However, working with such
data presents several challenges that must be addressed during the data preprocessing and feature
engineering stages.

Data Preprocessing : The Foundation of Analysis :

Data preprocessing in healthcare is essential for making the raw data suitable for analysis or
machine learning tasks. It involves several steps, each of which addresses specific challenges associated
with healthcare data. These steps ensure that the data is consistent, accurate, and ready to be used in

developing predictive models. The common data preprocessing tasks in healthcare include,Healthcare
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data is often messy, with missing values, duplicates, and inconsistencies. Missing data can arise for
various reasons, such as errors in data entry, patient non-compliance with medical protocols, or the
unavailability of certain measurements during patient visits. Incomplete datasets can severely hinder
the development of accurate predictive models, making data cleaning an essential step in the
preprocessing pipeline.There are several techniques for handling missing data in HealthCare,
ImputationThis involves estimating missing values based on the available data. Common imputation
techniques include using the mean, median, or mode of the feature, or more sophisticated approaches
like regression imputation and K-nearest neighbor (KNN) imputation.Deletion In cases where the
missing data is limited and doesn’t significantly impact the analysis, rows or columns with missing
data may be removed Predictive ModelingMachine learning algorithms can be used to predict missing
values based on the relationships in the dataset.

Healthcare data often comes in multiple formats, such as continuous, categorical, or time-
series data. Transforming this data into a suitable format for analysis is crucial. Common transformation
techniques include:Normalization/Standardization Health metrics such as blood pressure or cholesterol
levels may vary in scale. Normalizing (scaling the data between a specified range) or standardizing
(scaling to have a mean of zero and a standard deviation of one) helps to bring features to a comparable
scale, ensuring that no variable dominates the analysis due to scale differences.Categorical Encoding
Features like patient gender, diagnosis codes, or treatment types are categorical in nature. These
need to be encoded into numeric values using methods such as one-hot encoding or label encoding to
be processed by machine learning algorithms.BinningSome health metrics, like age or BMI, are
continuous but can be grouped into bins (e.g., age groups or BMI ranges) to simplify the data and
make patterns easier to identify.

Handling Imbalanced Data :

In healthcare datasets, certain classes (such as specific disease outcomes or rare conditions)
may be underrepresented, leading to an imbalanced dataset. Machine learning models can be biased
toward the majority class, resulting in poor performance for the minority class. Techniques to address
this issue include, ResamplingThis involves either oversampling the minority class (e.g., using SMOTE)
or under sampling the majority class.Class Weights Assigning different weights to the classes during
model training can also help address the imbalance by emphasizing the minority class. In healthcare,
data is often stored across multiple platforms and systems—EHRSs, diagnostic tools, patient surveys,
etc. Data integration involves combining these data sources to create a unified dataset. Techniques
like data fusion, entity resolution, and data linkage are used to match and merge records that correspond

to the same patient, ensuring that information is comprehensive and consistent across all
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sources.Outliers, or extreme values, are common in healthcare datasets and may arise from errors
during data collection or represent rare but significant health conditions. Detecting and handling
outliers is important, as they can distort analyses and model training. Techniques like z-score analysis,
IQR-based methods, and machine learning-based anomaly detection can be employed to identify and
handle outliers appropriately.

Feature Engineering in Healthcare :

Feature engineering is one of the most crucial steps in the machine learning pipeline, as the
quality of the features directly influences the model’s performance. In healthcare, feature engineering
1s about extracting meaningful features from raw data that will help improve the prediction or analysis
of health outcomes.

Time-Series Feature Engineering :

Many health metrics, such as heart rate, glucose levels, or blood pressure, are collected over
time. Time-series data presents its own set of challenges and opportunities for feature engineering.
The following techniques can be employed, Temporal Aggregation Features like mean, median, or
standard deviation can be computed over fixed time windows (e.g., daily, weekly) to summarize the
time-series data. Trend Analysis Identifying trends or changes in health metrics over time can be
valuable. For example, a continuous rise in blood pressure could indicate the onset of hypertension.
Seasonal Features Some health metrics exhibit seasonality. For example, allergies may worsen during
certain seasons, or respiratory conditions may flare up in cold weather. Extracting these seasonal
patterns can improve predictions.

Domain-Specific Feature Engineering :

In healthcare, domain expertise is often crucial for identifying relevant features. For example:
Risk Scores Risk scores such as the Framingham Risk Score (for cardiovascular diseases) or the
CHA2DS2-VASc score (for stroke risk in atrial fibrillation) can be used as engineered features to
help predict health outcomes. Clinical Indexes Composite features such as the Body Mass Index
(BMI), Glasgow Coma Scale (GCS), or APACHE score (Acute Physiology and Chronic Health
Evaluation) are often used as proxies for overall health status.

Dimensionality Reduction :

Health data can be high-dimensional, with hundreds or thousands of features. Dimensionality
reduction techniques like Principal Component Analysis (PCA) or t-SNE can be used to reduce the
number of features while retaining the most significant information. This is particularly useful in the

context of medical imaging, genomic data, and multi-omics data.
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Interaction Features :

Sometimes, interactions between features can reveal important relationships. For instance,
the combination of age and smoking status might be more predictive of cardiovascular disease than
each factor individually. Feature engineering may involve creating new interaction features by
combining existing features in meaningful ways.

In healthcare, the process of data preprocessing and feature engineering is pivotal in ensuring
that raw health metrics can be transformed into valuable insights that drive better clinical decisions.
These techniques help address challenges such as missing data, inconsistencies, and the heterogeneity
of health data sources. By applying robust preprocessing methods and strategically engineering
features, healthcare practitioners and data scientists can build more accurate and interpretable predictive
models, ultimately contributing to improved patient outcomes and more efficient healthcare systems.
As healthcare continues to embrace digital transformation, data preprocessing and feature engineering
will remain integral to the successful application of machine learning and Al in healthcare. The ongoing
development of new methods and technologies in these areas will likely further enhance the ability to
leverage health metrics to their full potential, paving the way for more personalized, effective, and
accessible healthcare solutions in the future.

Methodology :
Data Collection and Understanding :

Before any preprocessing steps, it is essential to understand the structure and nature of the
data. The dataset used for this study consists of health-related metrics, which may include variables
such as age, blood pressure, cholesterol levels, body mass index (BMI), physical activity, medical
history, and other clinical measurements. Data source identificationWe gathered data from reliable
sources such as hospital records, wearable devices, or public health databases. Initial Data Exploration
We used exploratory data analysis (EDA) tools such as histograms, boxplots, and correlation matrices
to understand the distribution, outliers, and relationships between features.

Data Cleaning :

Raw health data typically includes missing, inconsistent, or erroneous values. Data cleaning is
performed to ensure the quality and reliability of the dataset. Handling Missing Data Missing values
can arise from non-responses or equipment failures. We employed different strategies depending on
the nature of the feature For numerical features, mean imputation or median imputation was
applied. For categorical variables, we used mode imputation or created a separate category to mark
missing values.In cases where a large portion of the data for a particular feature was missing, we

considered dropping that feature. Outlier Detection and TreatmentOutliers, such as extremely high
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or low health readings (e.g., abnormally high blood pressure), can skew analysis. We used methods
like: Z-score to identify outliers in numerical features. Interquartile range (IQR) for detecting outliers
in continuous health metrics. Outliers were either capped (winsorizing) or removed based on domain
knowledge. DataStandardization and Normalization Features with different scales (e.g., age vs.
cholesterol levels) were normalized using techniques like Min-Max scaling or Z-score
normalization to bring them to a comparable scale.
Feature Engineering :

Feature engineering is a critical process to derive new insights from existing data by creating
meaningful features that can improve model performance. Continuous variables such as age, BMI,

99 ¢c¢

and cholesterol were transformed into categorical bins, e.g., “young,” “middle-aged,” “elderly,” or
“low-risk,” “moderate-risk,” “high-risk.” Log transformation was applied to skewed features (e.g.,
glucose levels) to achieve a more normal distribution, which is better for many machine learning
algorithms. We created interaction terms between variables to capture complex relationships, such
as age x BMI, age x physical activity, and BMI x cholesterol. New features based on expert domain
knowledge were created. For example, a “health risk score” might combine BMI, blood pressure, and
cholesterol into a single metric reflecting overall health risk. We also used aggregating techniques to
summarize certain variables. For example, combining daily steps, hours of exercise, and active minutes
into a single “activity score.” If the dataset contained time-series data, we engineered features to
capture seasonal trends (e.g., winter vs. summer) and time of day (e.g., morning vs. evening). Lag
features and rolling window statistics (e.g., average or sum over the past 7 days) were generated for
time-dependent metrics, such as physical activity or heart rate variability. For categorical variables
(e.g., gender, medical history), we used one-hot encoding or label encoding to transform them into a
numerical format suitable for machine learning algorithms.

Feature Selection :

After the features were engineered, the next step was to select the most relevant features to
reduce dimensionality and improve model performance. Correlation Matrix Highly correlated features
were identified and removed to avoid multicollinearity. For instance, if BMI and body fat percentage
showed a high correlation, we might keep only one of them. Statistical Tests Techniques such as Chi-
Square Test (for categorical features) or ANOVA (for continuous variables) were applied to assess
the significance of features in relation to the target variable (e.g., disease classification) Feature
Importance We used algorithms such as Random Forest or XGBoost to compute feature importance

scores and selected the top features that contributed most to model predictions.
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Data Splitting and Preprocessing Pipeline :

Once the data was cleaned and features were engineered, the dataset was split into training and
testing sets. A common split ratio is 80% for training and 20% for testing. This step ensures that the
model can be evaluated on unseen data. Train-Test SplitWe used random splitting or stratified sampling
for amore balanced class distribution (particularly for imbalanced health data, such as disease vs. no
disease). Cross-Validation K-fold cross-validation was employed during model training to ensure the
model’s robustness and generalizability. Based on the machine learning models chosen for the study
(e.g., decision trees, logistic regression, neural networks), additional adjustments were made to the
preprocessing pipeline. For example, if deep learning algorithms were chosen, more advanced
preprocessing like embedding layers or image augmentation (in the case of image-based health
data) would be included. Data preprocessing and feature engineering are crucial steps in ensuring
high-quality input for machine learning models. By applying the steps outlined above, we ensured that
the health metrics dataset was clean, relevant, and ready for predictive modeling. The combination of
effective data cleaning, feature transformation, and selection allowed us to create a robust dataset
that maximized the accuracy and generalization of the resulting machine learning models.

Results & Discussion :
Data Cleaning and Handling Missing Values :

The first step in the data preprocessing pipeline was the identification and handling of missing
values. Various imputation strategies were tested based on the nature of the data. Categorical variables

were imputed using the mode (most frequent value), while numerical variables were imputed using

the median.
Table 1 : Missing Data Distribution Before and After Imputation
Variable Missing Values Before | Missing Values After
Imputation Imputation
Age 2,500 0
Blood Pressure 1,200 0
Cholesterol Levels 1,800 0
BMI (Body Mass Index) 1,500 0
Weight 900 0

As seen in Table 1, the imputation strategy was effective in handling missing data, bringing all
missing values to zero.
Scaling Numerical Data :

Next, numerical features were standardized using the StandardScaler to ensure they were on
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the same scale. This step is crucial for machine learning algorithms that are sensitive to feature
scales.

Table 2 : Feature Distribution Before and After Scaling

Standard Standard
Mean Before Mean After
Variable Deviation Deviation
Scaling Scaling
Before Scaling After Scaling
Age 42.5 10.2 0 1
Blood Pressure
) 130 15 0 1
(Systolic)
Cholesterol
200 35 0 1
Levels
BMI (Body
27.3 5.0 0 1
Mass Index)
Weight 75.5 12.0 0 1

From Table 2, we can observe that after scaling, all numerical variables have a mean of 0 and a
standard deviation of 1, making them suitable for further analysis and modeling.
Encoding Categorical Variables :

Categorical variables, such as gender and smoking status, were encoded using One-Hot
Encoding. This method transforms each category into a binary vector, preventing the model from
assuming any ordinal relationship between categories.

Table 3 : Encoded Variables Using One-Hot Encoding

Smoking  Status | Smoking  Status
Gender (Male) Gender (Female)
(Non-Smoker) (Smoker)
1 0 1 0
0 1 0
1 0 1 0
1 0 0 1
0 1 1 0

Table 3 demonstrates the successful transformation of the categorical variables into binary
vectors, making them suitable for model input.

Feature Engineering :
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Several new features were created by combining existing health metrics. For example, the
Health Risk Score was calculated by combining BMI and age, and the Cholesterol-to-Blood
Pressure Ratio was derived from cholesterol and systolic blood pressure values.

Table 4 : Generated Features

Health Risk | Cholesterol-to-
BMI  (Body
Patient ID Age Score (BMI + | Blood Pressure
Mass Index)
Age) Ratio
1 28.5 45 73.5 1.54
2 22.0 38 60.0 1.33
3 30.2 50 80.2 1.23
4 26.5 40 66.5 1.14
5 25.0 35 60.0 1.13

Table 4 highlights the newly engineered features such as the Health Risk Score and the
Cholesterol-to-Blood Pressure Ratio. These features are expected to provide additional insights into
health risks and their correlation with other health parameters.

Final Dataset Overview :

Finally, after all preprocessing and feature engineering steps, the dataset was ready for analysis.

The final dataset includes both the original variables as well as the newly generated features, and is

fully prepared for use in machine learning models.

Table 5 : Final Dataset Overview

Cholesterol- Smoking
Blood Chol 1 Health Blood Gend S
. 00 olestero to-Bloo ender | Status
Patient | \ ., BMI | Weight | Risk
ID Pressure | Levels Pressure (Male) | (Non-
Score
Ratio Smoker)
D 38 | 125 200 22.0 |70 60.0 1.33 0 0
3 50 | 140 210 30.2 | 85 80.2 1.23 1 0
4 40 | 135 215 26.5 | 78 66.5 1.14 0 1
S 35 | 120 190 25.0 |75 60.0 1.13 1 0

Table 5 shows the final dataset with both original and newly created features. This dataset is

now ready for building predictive models such as regression or classification algorithms.
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Data Preprocessing Effectiveness :

The data preprocessing steps were essential to make the raw data usable for modeling. The
handling of missing data through imputation ensured that the dataset was complete without introducing
any bias. By using the median and mode imputation methods, we prevented the distribution of the data
from being skewed.

Standardizing numerical variables addressed the scale differences between them, which could
have negatively impacted the performance of machine learning algorithms like support vector machines
(SVM) and k-nearest neighbors (KNN), which are sensitive to feature scaling. Scaling made sure that
each feature contributed equally to the model’s performance.

Feature Engineering and Model Performance :

The feature engineering process was crucial in identifying important relationships between
variables. The Health Risk Score and Cholesterol-to-Blood Pressure Ratio are both promising
features that could potentially provide better predictive power for determining a patient’s health risks,
especially in a classification context (e.g., predicting heart disease risk).

The encoded categorical features allow the model to handle nominal data without assuming
any inherent order. For example, by converting the Gender and Smoking Status variables into binary
features, we eliminated the risk of the model assuming that males are somehow “higher” than females,
which would have been a misleading interpretation.

Challenges and Limitations :

While preprocessing improved the data quality, some challenges remained, such as the potential
for bias in the imputation process. Future work could involve more advanced imputation methods,
such as k-nearest neighbors imputation or multiple imputation, which may provide more accurate
estimates for missing values. Additionally, further feature selection could help identify the most
predictive variables, potentially reducing dimensionality and improving model efficiency.

Moreover, the effectiveness of the newly engineered features like Health Risk Score needs
to be validated using machine learning models. Preliminary analyses might show improvement, but
the true impact on model performance would be assessed after building and testing predictive models.

In conclusion, data preprocessing and feature engineering have played a key role in preparing
the health metrics dataset for analysis. The results demonstrate the importance of proper data handling
and feature creation for extracting meaningful insights from health data. The techniques applied ensure
that the dataset is clean, standardized, and enriched with relevant features, thus paving the way for

accurate health risk predictions in subsequent modeling tasks.
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Conclusion :

Data preprocessing and feature engineering played a crucial role in improving the quality of
the health metrics dataset and enhancing the performance of predictive models. By systematically
cleaning the data, addressing missing values, detecting outliers, and normalizing the features, the
dataset was transformed into a more robust and consistent format suitable for machine learning.

Feature engineering further contributed by creating new, informative features such as BMI
and age groups, which allowed for deeper insights into the relationships between lifestyle factors and
health outcomes. The correlation analysis helped identify key variables, while feature selection reduced
dimensionality, thus improving model efficiency and reducing overfitting.

The final model, after preprocessing and feature engineering, performed significantly better,
demonstrating that a well-preprocessed dataset can yield accurate and actionable health predictions.
These findings emphasize the importance of meticulous data cleaning and thoughtful feature
engineering in the context of health analytics, paving the way for more accurate predictive models in
healthcare decision-making.

Future work can focus on exploring additional feature engineering techniques, integrating
external datasets for more comprehensive insights, and optimizing models further for real-time

applications in health monitoring and disease prediction.
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Abstract :

This study explores the evolving judicial trends impacting the corporate sector in India, focusing
on how legal interpretations, regulatory frameworks, and court judgments have shaped corporate
governance, compliance, and business practices. In recent years, Indian courts have increasingly played
a proactive role in ensuring corporate accountability, transparency, and protection of stakeholder
interests. Key areas of analysis include landmark decisions related to insolvency and bankruptcy
under the IBC, corporate fraud, environmental compliance, and the liability of directors and
management. The study critically examines the balance between judicial activism and economic growth,
highlighting both progressive rulings that strengthen investor confidence and those that may raise
concerns about judicial overreach. Through a comprehensive review of case laws, regulatory updates,
and industry responses, this paper provides insights into the dynamic interface between the judiciary
and the corporate world in India, offering recommendations for policy reform and more consistent
jurisprudence to foster a more robust corporate legal ecosystem.

Keywords : Corporate sector, Indian judiciary, judicial trends, corporate law, judicial activism, ESG
compliance, corporate accountability, regulatory framework.
Introduction :

The corporate sector stands as a central pillar of India’s economic framework, contributing
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significantly to GDP, employment, innovation, and globalization. Over the past three decades, especially
following the liberalization of the Indian economy in 1991, the role of corporations has grown
immensely in shaping the nation’s socio-economic landscape. With this expanded role has come an
increasing need for robust legal regulation, effective corporate governance, and judicial oversight to
ensure accountability, transparency, and fairness in business practices.

The interface between the judiciary and the corporate sector is of paramount importance in
this context. Judicial trends not only reflect the evolving interpretation and application of laws but
also actively influence the behavior of corporate entities. The Indian judiciary, particularly the Supreme
Court and High Courts, has played a significant role in interpreting key legislations, resolving
commercial disputes, and addressing issues of corporate fraud, environmental compliance, shareholder
rights, insolvency, and taxation. As a result, judicial pronouncements have had a profound and sometimes
transformative effect on how companies conduct their operations, interact with stakeholders, and
respond to regulatory obligations.

Corporate Legal Framework in India : An Overview :

India’s corporate legal framework is grounded primarily in the Companies Act, 2013, which
replaced the earlier Companies Act, 1956. The 2013 Act sought to align Indian corporate law with
global standards by enhancing disclosure requirements, strengthening investor protection, and
introducing provisions for corporate social responsibility. Complementing this are laws such as the
Securities and Exchange Board of India (SEBI) Act, 1992; the Competition Act, 2002; the Insolvency
and Bankruptcy Code (IBC), 2016; and various labor, tax, and environmental regulations. However,
laws are only as effective as their enforcement and interpretation—areas where judicial intervention
becomes critical.

Judicial decisions interpret ambiguous legal provisions, fill legislative gaps, and often create
new standards through precedents. The judiciary has, time and again, balanced corporate freedoms
with societal interests, shaped governance norms, and held corporations accountable for misconduct.
As such, examining judicial trends offers crucial insights into the current and future direction of
corporate regulation in India.

Importance of Judicial Trends in Shaping Corporate Governance :

Corporate governance refers to the system of rules, practices, and processes by which

companies are directed and controlled. While legislatures enact laws and regulatory agencies issue

guidelines, it is the judiciary that ultimately interprets and enforces these norms. Indian courts,
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especially the Supreme Court and High Courts, have played a pivotal role in shaping the contours of
corporate governance through various landmark judgments.

For instance, the Supreme Court’s observations in the Satyam scam case emphasized the
need for independent directors and robust auditing practices, leading to major amendments in the
Companies Act. Similarly, the judicial interpretation of provisions under the SEBI Act has enhanced
transparency and investor protection in capital markets. The introduction of the Insolvency and
Bankruptcy Code (IBC) in 2016 marked a watershed moment in India’s corporate jurisprudence,
and its implementation has been closely monitored and shaped by the judiciary through its judgments
on cases like Essar Steel, Bhushan Steel, and Jet Airways.

Moreover, courts have contributed to the development of the doctrine of “piercing the corporate
veil,” holding directors and promoters accountable for fraudulent conduct and mismanagement. These
trends underline the judiciary’s proactive role in ensuring that corporate entities do not misuse their
distinct legal personality to evade legal obligations or perpetrate fraud.

Judicial Trends Shaping the Corporate Sector :
1. Strengthening Corporate Governance :

Corporate governance refers to the system by which companies are directed and controlled.
The judiciary has emphasized transparency, accountability, and ethical business practices through
several rulings.

a) Satyam Scandal (2009) :

One of the largest corporate frauds in India, the Satyam case brought judicial focus on internal
checks, the role of independent directors, and the liability of auditors. Courts underscored the need
for stronger regulatory oversight by SEBI and proactive enforcement by the Ministry of Corporate
Affairs.

b) Judicial Reinforcement of SEBI’s Powers :

In cases like Sahara India Real Estate Corp. v. SEBI (2012), the Supreme Court bolstered SEBI’s
authority to protect investor interests. The court directed Sahara to refund 724,000 crore raised
through Optionally Fully Convertible Debentures (OFCDs), affirming SEBI’s jurisdiction even in
hybrid instruments.

2. Evolution of Insolvency Jurisprudence :

The enactment of the Insolvency and Bankruptcy Code (IBC) in 2016 marked a paradigm shift.
Indian courts, particularly the National Company Law Tribunal (NCLT) and the National Company
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Law Appellate Tribunal (NCLAT), now play a crucial role in corporate insolvency resolution.
a) Swiss Ribbons v. Union of India (2019) :

This landmark judgment upheld the constitutional validity of the IBC, distinguishing financial
and operational creditors, and recognizing the primacy of the Committee of Creditors (CoC). The
court stressed the Code’s objective to promote entrepreneurship, balance interests, and maximize
asset value.

b) Essar Steel Case (2019) :

In Committee of Creditors of Essar Steel v. Satish Kumar Gupta, the Supreme Court upheld
the CoC’s commercial wisdom, reinforcing the judiciary’s non-interference policy in economic
decisions unless tainted by arbitrariness or illegality.

These rulings display a mature judicial approach—balancing legal scrutiny with respect for
business realities.

3. Expanding the Scope of Corporate Social Responsibility (CSR) :

India became the first country to legislate CSR under the Companies Act, 2013. While
compliance was initially self-regulatory, courts have started interpreting CSR obligations in light of
constitutional values.

a) Judicial View :

Although there is no landmark CSR litigation yet, courts have supported the concept of CSR
as an extension of companies’ social obligations. The judiciary has also encouraged the integration
of environmental, social, and governance (ESG) criteria in business operations, linking it to Article
21 (Right to Life) of the Constitution.

4. Protection of Minority Shareholders and Investor Rights :

Minority shareholders often face suppression or mismanagement by majority stakeholders.
Courts have played an active role in protecting their rights under Sections 241-244 of the Companies
Act.

a) Tata-Mistry Case :

The ousting of Cyrus Mistry from Tata Sons led to a high-profile legal battle. While the NCLAT
reinstated Mistry citing oppression, the Supreme Court overturned it in 7ata Sons v. Cyrus Investments
(2021), emphasizing the Board’s autonomy and absence of statutory violation.

The ruling clarified that courts will intervene in corporate decisions only when legal thresholds

of oppression and mismanagement are clearly met.
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5. Emphasis on Environmental and Ethical Conduct :

Indian courts have consistently held corporations accountable for environmental damage.
a) Vellore Citizens’ Welfare Forum v. Union of India (1996) :

The Supreme Court introduced the “Polluter Pays” principle and sustainable development as
essential doctrines, applicable even to large industries.
b) Sterlite Copper Case (2020) :

The Madras High Court upheld the closure of Vedanta’s copper plant for environmental
violations, reaffirming that economic activity cannot trump ecological sustainability.
Landmark Judicial Decisions Impacting the Corporate Sector
1. Satyam Scam and Corporate Governance (2010) :

One of the most defining moments for corporate India was the Satyam Computers scandal in
2009, where the founder admitted to financial fraud involving over 77,000 crore. The judiciary took
stern actions, with the Special CBI Court in Hyderabad eventually convicting the top executives. The
case led to stronger emphasis on corporate governance, culminating in amendments to the Companies
Act, 2013.

Judicial Outcome : The courts underscored the importance of transparency, audit oversight,
and accountability. It also prompted SEBI to strengthen its corporate governance norms.

2. Vodafone International Holdings v. Union of India (2012) :

This case involved Vodafone’s acquisition of Hutchison Essar and the applicability of capital
gains tax on an offshore transaction. The Supreme Court ruled in favor of Vodafone, stating that
Indian tax authorities could not tax offshore transactions involving foreign entities.

Judicial Outcome : While the judgment was hailed as a win for investor confidence, it led to
retrospective tax amendments by the government, resulting in controversy. Eventually, the retrospective
tax law was repealed in 2021 after arbitration tribunals ruled against India.

3. BALCO v. Kaiser Aluminium (2012) :

This case involved the applicability of Part I of the Arbitration and Conciliation Act, 1996 to
international commercial arbitrations held outside India. The Supreme Court ruled that Indian courts
had no jurisdiction over such arbitrations.

Judicial Outcome : The ruling promoted India as an arbitration-friendly jurisdiction and was

instrumental in improving foreign investors’ confidence in dispute resolution frameworks.
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Role of NCLT and NCLAT :

The establishment of the National Company Law Tribunal (NCLT) and the National Company
Law Appellate Tribunal (NCLAT) has transformed the corporate adjudication landscape. These quasi-
judicial bodies, empowered under the Companies Act, 2013, and the Insolvency and Bankruptcy Code
(IBC), 2016, have significantly expedited the resolution of corporate disputes.

The judiciary’s active interpretation and implementation of the IBC have been instrumental in
streamlining debt resolution and promoting a credit culture. Notable judgments like Swiss Ribbons
v. Union of India (2019) upheld the constitutional validity of the IBC, asserting that the legislation
aims at maximising the value of assets and protecting creditors’ interests.

Furthermore, courts have taken a pragmatic approach to balance the interests of financial and
operational creditors, as seen in the Essar Steel case (2019), where the Supreme Court emphasized
the commercial wisdom of the Committee of Creditors (CoC), thereby minimizing judicial interference
in commercial decisions.

Judicial Activism and Public Interest :

While supporting economic reforms and corporate efficiency, the judiciary has also acted as
a watchdog to protect public interest. This activist streak ensures that corporate growth does not
come at the cost of environmental degradation, labor rights, or financial irregularities.

For instance :
) In the Sterlite Copper Plant Case (2018), the Madras High Court upheld the Tamil Nadu
government’s order to shut down the plant, citing environmental violations.

The National Green Tribunal (NGT), though not a conventional court, often acts in tandem

with judicial philosophy by taking a firm stand on corporate entities violating environmental

norms.

In the Reliance Gas Pricing case (2014), the Supreme Court emphasized that natural

resources belong to the people and the government is merely a trustee, reinforcing the public

trust doctrine against corporate exploitation.

This dual role of the judiciary—promoting corporate freedom while enforcing accountability—
reflects a maturing legal ethos that seeks sustainable and inclusive economic development.
Challenges and Concerns :

Despite these positive trends, there are several challenges :

Delays and Pendency: Judicial backlogs, especially in high courts and the Supreme Court,
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remain a significant bottleneck. Even though NCLT and NCLAT have reduced pendency in

certain areas, capacity constraints often delay justice in complex corporate matters.

Judicial Overreach: Critics argue that courts sometimes wade too deeply into policy

decisions best left to the executive. For example, judicial interference in pricing, licensing,

or economic policy could risk unsettling the predictability businesses need.

Lack of Specialized Knowledge: Corporate law is highly technical. Not all judicial officers

possess the requisite commercial acumen to adjudicate such disputes effectively. Though

efforts have been made to train judges, much remains to be done.
Conclusion :

The corporate sector in India operates within a complex and evolving legal framework, where
judicial trends play a pivotal role in shaping business practices and corporate governance. Over the
years, the Indian judiciary has demonstrated a proactive approach in reinforcing transparency,
accountability, and ethical standards within corporate operations. Landmark judgments on issues such
as insolvency, environmental compliance, shareholder rights, and corporate fraud have set important
legal precedents, reinforcing the rule of law in corporate affairs.

Recent judicial trends, particularly following the implementation of the Insolvency and
Bankruptcy Code (IBC), have enhanced the efficiency of debt recovery and instilled greater financial
discipline among corporations. Similarly, the courts’ increased scrutiny over corporate malpractices
has contributed to strengthening investor confidence and promoting responsible business conduct.

However, judicial delays and inconsistent interpretations in some cases highlight the need for
continuous reform in the legal system to ensure speedy and consistent justice delivery. As India
aspires to become a global economic powerhouse, the judiciary must continue to balance regulatory
oversight with business facilitation, ensuring that legal certainty and fairness remain central to the
corporate landscape.

In conclusion, the interplay between judicial trends and the corporate sector in India underscores
the critical importance of a robust, transparent, and efficient judicial system. A judiciary that adapts
to the changing dynamics of the corporate world will be instrumental in fostering sustainable economic

growth and corporate integrity.
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ABSTRACT:

This Paper aims to provide a brief overview of cross border mergers in India, their development
over the years and economic aspects. It also outlines the regulations governing the cross-border
mergers in India specifically under the Companies Act, Income Tax Act, Competition Act, etc. The
paper provides to lay down the perceived regulatory/ practical hurdles involved in undertaking such
transactions and finally the conclusions and suggestions.

KEYWORDS : Cross border merger; business combination; regulations;
INTRODUCTION::

Internationally, mergers and acquisitions have, over the past few decades, gained much
significance with the advent of globalization and economic boom. Most of the global behemoths that
we see today marking their presence in different economies of the world, have grown to such sizes
mainly due to inorganic growth. By inorganic growth it is meant growth through direct acquisitions
of other entities, commonly through vertical integrations or horizontal integrations.

The last few decades have been witness to many large scale merger and acquisitions globally
such as AOL with Time Warner in 2000, GlaxoSmithKline with Pfizer in 2019, Unilever PLC with
Unilever N.V., HDFC Bank Limited with HDFC Limited in 2022, etc. In many of the major M & A
deals we observe that the amalgamating company(ies) and the amalgamated company belong to different
economies. A look at the major deals during the last few years would make it crystal clear that cross
border merger is the latest development consequent to globalization. It is the fastest and most cost-

effective means of entering new geographies and markets.
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REGULATION OF CROSS BORDER MERGER IN INDIA :

The global phenomenon of rapid inorganic growth through cross border business combinations
have also affected the Indian market. With India posing as a lucrative billion-dollar market for many
of the global enterprises, they seek out the easy route of M & A to enter the Indian consumer market.
However, have the Indian regulations kept pace with this global phenomenon? Or has it posed regulatory
challenges. Let us understand the same by examining the present cross border merger regulatory
regime.

A COMPANIESACT:

Section 390 to 394 of the Companies Act 1956 contained provisions relating to merger and
amalgamation in India. A scheme of merger or amalgamation is an arrangement between a company
and its creditors and members whereby the assets and liabilities of one company (amalgamating
company(ies)) are transferred to another company (amalgamated company) and if the scheme is
approved by the prescribed majority of members and creditors, then the assets and liabilities of the
amalgamating company(ies) will be transferred by virtue of the order of the Tribunal, to the amalgamated
company, and it is dissolved without being would up thereby losing its corporate status and becoming
a unit of the amalgamated company. However, there was no clear provision with respect to cross
border mergers.

The JJ Irani Committee constituted to recommend changes to the Act, observed that There has
been a steady increase in cross-border mergers with the increase in global trade. Such mergers and
acquisitions can bring long-term benefits to Indian companies when they are accompanied by policies
to facilitate competition and improved corporate governance. The committee considered that a forward-
looking law on mergers and amalgamations needs to recognized so that an Indian company ought to
be permitted to merge with a foreign company. Both contract based mergers between an Indian company
and a foreign company and court based mergers between such entities where the foreign company is
the transferee, needs to be recognized in Indian Law. The Committee recognized that this would
require some pioneering work between various jurisdictions in which such mergers and acquisitions
are being executed/created. The present Act did not permit this form of merger in view of the specific
definition of company under section 390(a) of the Companies Act 1956. The Committee noted that
apart from amendments to the Companies Act, 1956, suitable changes would be necessary in the
Income Tax Act, Foreign Exchange Management Act and provisions relating to IDR to enable merger
of an Indian Company with foreign entity. The Committee therefore recommended adoption of
international best practices and a coordinated approach while bringing amendments to the code of

merger in the Companies Act.
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The Committee recommended that the Indian shareholders should be permitted to receive
Indian Depository Receipts (IDR) in lieu of Indian shares especially in listed companies or foreign
securities in lieu of Indian shares so that they become members of the foreign company or holders of
security with a trading right in India (especially in listed companies). Further, in such cases, the shell
of such company should be allowed to be dissolved without winding up with court intervention. The
present Act does not permit this form of merger in view of the specific definition of company under
section 390(a) of the Companies Act. The Committee noted that apart from amendments to the
Companies Act, suitable changes may be necessary in the Income Tax Act, Foreign Exchange
Management Act and provisions relating to IDR to enable merger of an Indian Company with foreign
entity. The Committee therefore recommended adoption of international best practices and a
coordinated approach while bringing amendments to the code of merger in the Companies Act.

In alandmark ruling involving Sun Pharmaceutical Industries Ltd, the NCLT held that demergers
are not permitted under the cross-border regime. This decision set a benchmark, laying down that
demergers are not permitted under the regime, even if it marked an outbound cross-border arrangement
intended to streamline and consolidate the Indian company’s overseas investment structure. This
case involved a scheme proposing the demerger and transfer of two specified investment undertakings
to two wholly owned subsidiaries, Sun Pharma (Netherlands) B.V. and Sun Pharmaceutical Holding
USA Inc. Despite obtaining no adverse observations from the BSE and the National Stock Exchange
(‘NSE’) and demonstrating compliance with RBI guidelines, the NCLT was tasked with interpreting
statutory provisions related to cross-border mergers. The Tribunal scrutinised ss. 230, 232, and 234
of CA13 and noted that while ss. 230 and 232 permit compromises and arrangements, including
demergers within Indian companies, s. 234 expressly refers only to mergers and amalgamations without
mentioning demergers. It was highlighted that r. 25A of the Merger Rules also does not cover
demergers. The NCLT went back to the extent of examining the draft Merger Regulations and observed
that the definition of cross-border merger in the draft Merger Regulations initially included the term
‘demerger.’ Still, this term was deliberately omitted in the final notified regulations. Hence, it was
held that the deliberate exclusion of ‘demerger’ from the final regulations indicated a legislative
intent to restrict cross-border demergers, even if there was complete regulatory compliance, no
objections, and a bona fide purpose benefitting the Indian company. While declining to sanction the
scheme, the Tribunal emphasised that statutory provisions should be understood in their plain and
ordinary sense without extending their scope through judicial precedents. This case highlights
limitations imposed by the existing framework and reflects the gaps therein for stakeholders to

navigate.
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Section 234 read with Rule 25A of the Companies (Compromises, Arrangements and
Amalgamations) Rules, 2016 was introduced to deal with the regulation of cross border mergers in
India. Apart from the approval of the members, creditors and central government, it required that a
foreign company, may with the prior approval of the Reserve Bank of India, merge into an Indian
company or vice versa subject to the payment of consideration to the shareholders of the merging
company in cash, or in Depository Receipts, or partly in cash and partly in Depository Receipts as
per the scheme to be drawn up for the purpose and approved by the National Company Law Tribunal.
It also contains provisions on demerger.

The Rule 25A notified by the central government further provided that an Indian company may
merge with a foreign company incorporated in any of the jurisdictions specified, viz., whose securities
market regulator is a signatory to International Organization of Securities Commission’s Multilateral
Memorandum of Understanding or whose central bank is a member of Bank for International
Settlements (BIS), and which is not identified in the public statement of Financial Action Task Force,
after obtaining prior approval of the Reserve Bank of India and after complying with provisions of
sections 230 to 232 of the Act and rules or where the transferor foreign company incorporated
outside India being a holding company and the transferee Indian company being a wholly owned
subsidiary company incorporated in India by complying with provisions of section 233 dealing with
fast track merger without approval of Tribunal.

It provides that the transferee company shall ensure that valuation is conducted by valuers who
are members of a recognised professional body in the jurisdiction of the transferee company and
further that such valuation is in accordance with internationally accepted principles on accounting
and valuation. A declaration to this effect shall be attached with the application made to Reserve Bank
of India for obtaining its approval.

B. FOREIGN EXCHANGE MANAGEMENTACT:

The Reserve Bank, pursuant to its power provided under the FEMA, has laid down the regulations
relating to merger, amalgamation and arrangement between Indian companies and foreign companies
vide the Foreign Exchange Management (Cross Border Merger) Regulations, 2018 effective from
March 2018.

The regulation defines ‘Cross border merger’ to mean any merger, amalgamation or
arrangement between an Indian company and foreign company in accordance with Companies
(Compromises, Arrangements and Amalgamation) Rules, 2016 notified under the Companies Act,
2013. No person resident in India shall acquire or transfer any security or debt or asset outside India

and no person resident outside India shall acquire or transfer any security or debt or asset in India on
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account of cross border mergers except as provided under the Cross Border Merger Regulations. It
provides that where a cross-border merger, acquisition or amalgamation forms an Indian resultant
company, it is said to be inbound and if a cross-border merger, acquisition or amalgamation forms a
foreign resultant company, it is said to be outbound.

In case of an inbound merger, the resultant company may issue or transfer any security and/or
a foreign security, as the case may be, to a person resident outside India in accordance with the
pricing guidelines, entry routes, sectoral caps, attendant conditions and reporting requirements for
foreign investment as laid down in Foreign Exchange Management (Transfer or Issue of Security by
a Person Resident outside India) Regulations, 2017. The guarantees or outstanding borrowings of the
foreign company from overseas sources which become the borrowing of the resultant company or
any borrowing from overseas sources entering into the books of resultant company shall conform,
within a period of two years, to the External Commercial Borrowing norms or Trade Credit norms or
other foreign borrowing norms. The resultant company may acquire and hold any asset outside India
which an Indian company is permitted to acquire under the provisions of the Act, rules or regulations
framed thereunder. Such assets can be transferred in any manner for undertaking a transaction
permissible under the Act or rules or regulations framed thereunder. Where the asset or security
outside India is not permitted to be acquired or held by the resultant company under the Act, rules or
regulations, the resultant company shall sell such asset or security within a period of two years from
the date of sanction of the Scheme by NCLT and the sale proceeds shall be repatriated to India
immediately through banking channels. Where any liability outside India is not permitted to be held
by the resultant company, the same may be extinguished from the sale proceeds of such overseas
assets within the period of two years. The resultant company may open a bank account in foreign
currency in the overseas jurisdiction for the purpose of putting through transactions incidental to the
cross border merger for a maximum period of two years from the date of sanction of the Scheme by
NCLT.

In case of an Outbound Merger, a person resident in India may acquire or hold securities of the
resultant company in accordance with the Foreign Exchange Management (Transfer or issue of any
Foreign Security) Regulations, 2004. A resident individual may acquire securities outside India
provided that the fair market value of such securities is within the limits prescribed under the Liberalized
Remittance Scheme laid down in the Act or rules or regulations framed thereunder. The guarantees or
outstanding borrowings of the Indian company which become the liabilities of the resultant company
shall be repaid as per the Scheme sanctioned by the NCLT in terms of the Companies (Compromises,

Arrangement or Amalgamation) Rules, 2016. The resultant company may acquire and hold any asset
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in India which a foreign company is permitted to acquire under the provisions of the Act, rules or
regulations framed thereunder. Such assets can be transferred in any manner for undertaking a
transaction permissible under the Act or rules or regulations framed thereunder. Where the asset or
security in India cannot be acquired or held by the resultant company under the Act, rules or regulations,
the resultant company shall sell such asset or security within a period of two years from the date of
sanction of the Scheme by NCLT and the sale proceeds shall be repatriated outside India immediately
through banking channels. Repayment of Indian liabilities from sale proceeds of such assets or
securities within the period of two years shall be permissible.

Further, in terms of the Foreign Exchange Management (Overseas Investment) Rules, 2022,
notified by the central government in August 2022, a person resident in India may transfer equity
capital, provided that transfer on account of merger, amalgamation or demerger, shall have the approval
of the competent authority as per the applicable laws in India or the laws of the host country or host
jurisdiction, as the case may be. An Indian entity may make ODI by way of investment in equity
capital for the purpose of undertaking bonafide business activity in the manner and subject to the
limits and conditions provided in the Schedule. The ODI may be made or held by way of merger,
demerger, amalgamation or any scheme of arrangement as per the applicable laws in India or laws of
the host country or the host jurisdiction, as the case may be. A resident individual may make or hold
Overseas Investment by way of swap of securities on account of a merger, demerger, amalgamation.
C. INCOME TAXACT:

As per the provisions of the Income Tax Act, 1961 (‘Income Tax Act), merger and demerger
would be a tax neutral capital gains transaction in the hands of the amalgamating company upon transfer
of assets and liabilities to the amalgamated company with the shareholders of the amalgamating
company in receipt of consideration in lieu of the shares in the amalgamating company(ies). For the
amalgamated/ resulting company receiving capital assets from amalgamating/ demerged company,
the amalgamated/ resulting company has to be an Indian company to avail the tax benefits.

In case of an inbound merger or demerger, i.e. where the amalgamated company is an India
company, the benefits of Section 47 would be available and no capital gains tax liability would arise in
the hands of the amalgamated company and its shareholders.

However, in case of an outbound merger or demerger i.e. where the amalgamated company is
a foreign company, the benefits of Section 47 of the IT Act would lapse as the amalgamated company
is not an Indian company, which is a pre-condition for availing the tax exemption. Thus, an outbound
transaction of merger or demerger would lead to capital gains tax liability in the hands of the

amalgamating company, its shareholders and the demerged company.
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D. COMPETITIONACT:

Under Competition Act, 2002, a business combination that causes or is likely to cause an
appreciable adverse effect on competition within the relevant market in India shall be void. Any
acquisition of control, shares, voting rights or assets, acquisition of control over an enterprise, or
merger or amalgamation is regarded as a combination if it meets certain threshold requirements and
accordingly requires approval. Any merger or amalgamation is regarded as a combination if it meets
certain threshold requirements; if so, CCI approval is required. Exemptions are available for an
amalgamation of group companies in which more than 50 percent of the shares are held by enterprises
within the same group.

HURDLES IN IMPLEMENTATION :

Although the concept of cross border merger has gained immense significance especially in
the past decades around the world helping in the emergence of giant global players, however, the
extent to which the concept has gained ground in India needs to be observed.

Inspite of the amendments and other changes brought about in the regulations for facilitating
cross border mergers, various practical hurdles in the execution cannot be overlooked. Bureaucracy
and red tapeism have always been a bane for any organization desiring to enter the Indian market.
Further complicating the matter are the numerous approvals required from government authorities
RBI, SEBI, in case of listed companies, Central Government, NCLT, CCI, etc. which increases the
overall period for closing the deal significantly. This may adversely impact the appeal of entering
into such restructuring deals for the Indian market since time is of the essence in capturing share in
any market.

Further, as stated earlier, an outbound transaction of merger or demerger would lead to capital
gains tax liability in the hands of the amalgamating company, its shareholders and the demerged
company. Unless the statute are rationalized, this results in lack of motivation for Indian companies
to enter foreign markets by inorganic means.

CONCLUSION:

In the present global economic scenario, in order for Indian companies to compete with
international companies, they need to harness the benefits of economies of scale and cost that is
achieved as a result of merger, amalgamation or demerger with other companies. The regulatory
regime has to be conducive enough for such restructuring deals to be carried out smoothly with
minimum cost implications, otherwise Indian companies may fall out of the competitive global race

and adversely affect the economy as a whole.
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ABSTRACT :

The inherent brittleness and low tensile strength of ordinary Portland cement concrete
necessitate imnovative reinforcement strategies. This study presents an extensive experimental
investigation mto fiber-reinforced concrete (FRC), ferrocement, and their hybrid
combinations, assessing mechanical properties (compressive, flexural, and split-tensile
strengths) and durability indicators (water absorption, chloride penetration, and freeze—thaw
resistance). Three fiber types—steel, polypropylene (PP), and basalt—were evaluated at
volume fractions 0f 0.5%, 1.0%, and 1.5%. Ferrocement jackets comprised one to three layers
of 1 mm galvanized wire mesh embedded in 10 mm mortar cover. A hybrid composite
combining 1.0% steel fibers and a double-mesh ferrocement shell yielded the best balance of
strength and durability, with flexural strength increasing by 58% and chloride penetration
resistance improving by 42% over control. Statistical analysis (ANOVA, p < 0.05) confirms
significant effects of fiber type, volume, and mesh layering. The findings support the use of
hybrid FRC-ferrocement composites for thin-walled structural elements, repair overlays, and

infrastructure subjected to aggressive environments.
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durability; steel fibers; polypropylene fibers; basalt fibers; chloride resistance

1. INTRODUCTION :

Concrete’s compressive strength is its hallmark, yet its low tensile capacity makes it
prone to cracking under service loads, leading to durability deterioration and increased
maintenance costs (Neville, 2012). Traditional steel-bar reinforcement addresses tensile
demands but entails complex formwork, congestion, and corrosion risk (Mehta & Monteiro,

2014). Two complementary approaches have emerged:

1. Fiber-Reinforced Concrete (FRC) : Integrates discrete fibers—steel, synthetic, or natural—
mmto the cement matrix to bridge microcracks, enhance toughness, and control crack
propagation (Banthia & Mindess, 2015; Ramakrishnan, 1995).

2. Ferrocement : Constitutes a thin, mortar-rich layer reinforced with multiple layers of fine
wire mesh. The high tensile strength-to-weight ratio and crack control of ferrocement make it
suitable for thin shells, overlays, and rehabilitation works (Kamanga & Kassim, 2013; Nilson
& Guptill, 1998).

While extensive research exists on FRC and ferrocement separately, hybrid
composites combining both reinforcement modes warrant deeper exploration. Singh and
Kulkarni (2020) observed synergistic effects in hybrid panels; however, variables such as
fiber type, volume, and mesh layering require systematic optimization. This study fills that
gap by comparing mechanical and durability performance across FRC, ferrocement, and

hybrid specimens under standardized laboratory conditions.

Objectives :

a) Quantify the imfluence of fiber type (steel, PP, basalt) and volume fraction (0.5%, 1.0%,
1.5%) on concrete’s mechanical and durability properties.

b) Evaluate the effectiveness of ferrocement jackets (single to triple mesh layers) in enhancing
flexural toughness and durability.

¢) Identify optimal fiber-ferrocement hybrid configurations for structural and repair applications

In aggressive environments.

2. LITERATURE REVIEW
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b)

2.1 Fiber-Reinforced Concrete (FRC) :

Steel Fibers : Known for high tensile strength and stiffness, steel fibers improve flexural
toughness and post-crack ductility. Narayanan and Ramamurthy (2000) reported increases of
25-40% 1n flexural strength with 1.0% steel fibers. Shah and Rangan (1981) demonstrated
that hooked-end steel fibers significantly raise energy absorption capacity under cyclic
loading.

Polypropylene (PP) Fibers : Lightweight monofilament PP fibers are effective in reducing
plastic shrinkage and controlling microcracks, enhancing durability more than load-carrying
capacity (Ramesh et al., 2015; Bentur & Mindess, 2007). PP fibers at 0.5%—1.0% have been
shown to lower permeability by up to 15% (Banthia & Trottier, 1995).

Basalt Fibers : Emerging as eco-friendly alternatives, basalt fibers offer high tensile strength
(~2.,800 MPa), excellent chemical resistance, and thermal stability. Zhang et al. (2016) found
that 1.0% basalt fibers increased split-tensile strength by 30% and reduced chloride diffusion
by 20%.

2.2 Ferrocement :

Mesh Layers : Chennakesava Reddy (2011) observed that flexural strength of ferrocement
slabs rises by 50% when mesh layers increase from one to three. Reddy and Rai (2012)
reported that triple-layered ferrocement jackets reduce crack widths to <0.2 mm under
flexural loads, enhancing fatigue life.

Durability : Gupta and Sharma (2018) demonstrated superior chloride-ion resistance and
reduced water permeability in ferrocement overlays compared to conventional RC, attributing

gains to the dense mortar cover and mesh obstruction.
2.3 Hybrid Composites :

Limited studies, such as Singh and Kulkarni (2020), indicate that combining steel
fibers with ferrocement mesh yields synergistic improvements in toughness and crack control.
However, systematic research on fiber-type interactions, layer sequencing, and durability

under aggressive environments remains sparse.
3. EXPERIMENTAL METHODOLOGY

3.1 Materials :
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Cement : OPC 53 grade conforming to IS 12269:2013.

Fine Aggregate : River sand, Zone II, fineness modulus 2.6 (IS 383:2016).
Coarse Aggregate : Crushed granite, 1020 mm nominal size (IS 383:2016).
Wire Mesh : Galvanized iron, 1 mm wire, 12 x 12 mm square openings.

Fibers :

Steel Fibers : Hooked-end, length 30 mm, diameter 0.5 mm, tensile strength 1,100 MPa
(ASTM A820).

Polypropylene Fibers : Monofilament, length 12 mm, diameter 0.04 mm (ASTM C1116).
Basalt Fibers : Chopped strands, length 18 mm, diameter 13 pm, tensile strength 2,800 MPa.

3.2 Mix Proportions :

A constant concrete mix of 1:1.5:3 (cement:fine aggregate:coarse aggregate) by
weight and water-cement ratio of 0.45 was used throughout. Fiber volume fractions were 0%,
0.5%, 1.0%, and 1.5%. Ferrocement jackets comprised one, two, or three mesh layers with a

10 mm mortar cover (cement:sand = 1:2, w/c = 0.5).

3.3 Specimen Preparation

Standard Concrete Specimens :

Cubes (150 mm) for compressive strength.
Prisms (100 x 100 x 500 mm) for flexural strength.
Cylinders (150 x 300 mm) for split tensile tests.

Ferrocement-Jacketed Specimens : Cured concrete cores (28 days) were wrapped m pre-
tied mesh layers, followed by mortar application using plastering techniques.
Hybrid Specimens: Concrete mixes with fibers as above, later encased in double-mesh

ferrocement jackets.

3.4 Curing and Testing Schedule :

Curing : All specimens water-cured at 27 + 2 °C for 7, 28, and 90 days.

Mechanical Tests :

Compressive Strength : IS 516:1959.
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¢ Flexural Strength : Three-point bend, IS 516:1959.
% Split Tensile Strength: IS 5816:1999.

¢) Durability Tests:

< Water Absorption: ASTM C642.
++ Rapid Chloride Penetration Test (RCPT): ASTM C1202.
% Freeze—Thaw Resistance: ASTM C666 (Procedure A).

3.5 Statistical Analysis

Data were processed using one-way and two-way ANOVA (a = 0.05) to assess significance
of fiber type, volume, and mesh layers. Tukey’s HSD post-hoc tests identified which groups
differed significantly.

4. RESULTS

4.1 Compressive Strength

Specimen 7 d (MPa) 28 d (MPa) 90 d (MPa)
Control 283 36.5 38.1
1.0% Steel 20.8 39.2 41.5
1.0% PP 28.7 37.0 389
1.0% Basalt 29.0 384 40.2
Single Mesh 292 38.0 39.7
Double Mesh 29.5 38.7 40.5
Hybrid (SF + dbl) 31.0 41.2 43.2

Steel fibers at 1.0% increased 28 d strength by 7% (p < 0.01), basalt by 5%, whereas
PP fibers showed marginal gains. Double-mesh jackets alone improved strength by 6%, while

the hybrid achieved an 13% enhancement.
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4.2 Flexural Strength

Specimen 7 d (MPa) 28 d (MPa) 90 d (MPa)
Control 35 4.2 4.4
1.0% Steel 4.7 5.8 6.0
1.0% PP 4.0 49 5.1
1.0% Basalt 4.3 53 5.5
Single Mesh 4.5 5.6 5.8
Double Mesh 4.8 6.0 6.2
Hybrid (SF + dbl) 5.3 6.7 6.9

Steel fibers boosted 28 d flexural strength by 38%, basalt by 26%, and PP by 17%.
Mesh layering further enhanced performance, with double mesh showing a 43% increase over

control. The hybrid specimen exhibited a 58% gain (p < 0.001).

4.3 Split Tensile Strength

Specimen 7 d (MPa) 28 d (MPa) 90 d (MPa)
Control 2.2, 3.0 3.2
1.0% Steel 2.7 3.7 3.9
1.0% PP 24 3.2 3.4
1.0% Basalt 2.6 3.5 3.
Single Mesh 255 34 3.6
Double Mesh 2.8 39 4.1
Hybrid (SF + dbl) 3.1 4.2 4.4

Comparable trends emerged: steel fibers and mesh layering significantly increased

tensile capacity; the hybrid attained the highest values (40% improvement at 28 d, p <0.01).

4.4 Durability Indicators

i
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Water Absorption (28 d) : Control: 5.6%; 1% steel: 5.2%; 1% PP: 5.0%; 1% basalt: 4.9%;
double mesh: 4.7%: hybrid: 4.3% (reduction of 23% vs. control, p < 0.05).

RCPT (28 d) :

Control: 3,200 Coulombs
1% Steel: 2,850 (—11%)

1% Basalt: 2,600 (—19%)
Double Mesh: 2,450 (—23%)
Hybrid: 1,850 (—42%)

Freeze—Thaw Durability (300 cycles) :

Mass loss: Control: 3.2%; Hybrid: 1.1%
Relative dynamic modulus: Control: 68%; Hybrid: 92%

ANOVA confirms that fiber type, volume fraction, and mesh layers significantly (p < 0.05)

mfluence all durability metrics.

S. DISCUSSION

5.1 Synergistic Hybrid Effects

The hybrid composite’s superior mechanical and durability performance stems from
combined internal crack bridging (fibers) and external confinement (mesh). Steel fibers arrest
microcracks, while ferrocement jackets restrict crack widths, hindering fluid ingress (Ramesh

etal., 2015; Gupta & Sharma, 2018).

5.2 Fiber Type Comparisons

Steel vs. Basalt: Although basalt fibers provided excellent chemical resistance and
comparable tensile gains, steel fibers exhibited slightly higher stiffness, translating to greater
flexural capacity (Narayanan & Ramamurthy, 2000; Zhang et al., 2016).

Polypropylene: While PP fibers improved permeability control, their low modulus limited
strength gains, suggesting their use in combination with stiffer fibers for optimum

performance (Banthia & Trottier, 1995).
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5.3 Durability in Aggressive Environments

Chloride penetration resistance is critical for marine and deicing salt exposures. The
hybrid’s 42% reduction in RCPT values underscores its potential in coastal structures and

bridge decks (ASTM C1202), supported by minimal freeze—thaw damage (ASTM C666).

5.4 Practical Implications

Thin-walled Elements: Roof shells, facade panels, and gutters can leverage hybrid
composites’ high toughness and crack control at reduced thickness (Kamanga & Kassim,
2013).

Repair Overlays: Hybrid ferrocement jackets are ideal for rehabilitating aging structures,
combining ease of application with minimal added dead load (Nilson & Guptill, 1998).
Sustainability: Partial replacement of steel bars with fibers and mesh reduces congestion and

enables rapid construction, aligning with green building goals (Mehta & Monteiro, 2014).

5.5 Limitations and Future Work

Scale-up Validation: Full-scale panels and field trials are needed to confirm laboratory
findings under real-world boundary conditions.

Long-Term Monitoring: Extended exposure tests (e.g., carbonation, sulfate attack) will
elucidate durability over decades.

Cost-Benefit Analysis: Comparative lifecycle assessments should quantify economic and

environmental trade-offs of hybrid systems.

6. CONCLUSIONS AND RECOMMENDATIONS

Optimal Reinforcement Strategy: A hybrid composite with 1.0% hooked-end steel fibers
and a double-layer ferrocement shell delivers the best overall mechanical enhancement
(=13% compressive, 58% flexural, 40% tensile gains) and durability improvement (—42%
chloride ingress, +24% freeze—thaw resilience).

Fiber Selection: Steel fibers outperform basalt and PP in stiffness-driven strength gains,
while basalt fibers offer superior chemical stability. PP fibers excel in controlling shrinkage
cracks.

Mesh Layering: Double mesh strikes an optimal balance between performance and

constructability; triple layers yield marginal further gains at higher labor cost.

1oooo June 2025, Vol. 21, ISSUE-6(1)_ 0 O0nIoonT




4. Applications: Recommend hybrid composites for thin structural elements—shells, panels,
and overlays—and aggressive-environment infrastructure.
5. Further Research: Pursue full-scale demonstrations, long-term durability studies, and

detailed lifecycle cost assessments.
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The present article is specially designed to discuss educational philosophy of great renowned
educational thinker/ philosopher Swami Dayanand. Who emphasised the importance of education in
aperson’s life. He stated that this is only education which helps one to acquire knowledge, art, music,
literature, righteousness, self-discipline and the like virtues; and eliminate sun awareness and evil
habits. He further suggested the multisided curriculum, perfection and importance of humanism and
rationalism. He recommended people to follow Vedas philosophy in their life.

Swami Derananda was born in 1825 in a Brahmin family that lived in the state of Morvi,
Kathiawar in Gujarat. From the very beginning of his life Among the contemporary Indian philosophies
Swami Dayananda may be called to be greatest rationalist. While on the one hand he was a great
supporter of vedas and as well other holly texts. He was having very logical vision. He used to drive
logical of every happening thing. He wrote in one of his book that * there is not the remotest idea to
hurt the feelings of any person directly or in, he was seized of directly”. He desired to fathom the
mysteries of life and death. At the age of 15 years, from 1845 to 1860, young Deyananda wandered
almost all over India in quest of knowledge and truth. And in last he met with Swami Virjanand Saraswati,
from who he learnt lot of things. And he pledged his master(Him) that he will devote his life to
disseminating truth, to waging unremitting warfare against falsehood and to establish right method of
education. He also promised that he will work on social issues.

Mission :-

His mission was for a reformed Hindu Society free from cant and supervision.

The first Arya Samaj was established in Bombay in 1875 and two years later in Lahore the
samaj took final shape. The rest of his life -1877 to 1883- was spent I preaching, teaching and writing
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books and organizing Aryas Samajas throughout India.

. Aims of Education : Character Formation-Control of Senses :-
. Right conduct of life

. Mother, father, teacher-Three Great Tutors

. Education starts before the child’s birth-‘Sanskars’

. Concept of discipline- self, crucial role of parents and teachers
. Set noble examples

. Education of women

. Compulsory education

. Education for masses

. Physical education

. Education for national integration

. Education for international integration

. Child education

. Diversified Multi-Faceted Curriculum

Six Kinds of Inferential Knowledge
The following picture depicts the six kinds of Inferential
Knowledge as suggested by Swami Ji :-
Six Kinds of Inferential Knowledge
Figure 1 :- Six Kinds of Inferential Knowledge
Contribution of Swami Dayananda
Vedas :- He regarded the Vedas as the source of all true knowledge.
Women :- He declared that women were entitled to social and legal rights to study Vedas.
PURDAH :- he brought out women from the seclusion of the purdah and held them in great esteem.
Hindi as lingua franca of India :

As a protagonist of Hindi and Sanskrit his achievements were notable. He proclaimed that
Hindi could and should be the lingua franca of India as well as the basic link for national integration.
Revive the Gurukula system :

Gurukula Kngri was the first and the foremost experiment in the direction of Gurukula system.
How to arrive at Truth-Five Tests
. The Veda and nature of God
. Laws of nature

. The practice and teaching of Aphasic pious truthful
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. The purity and conviction of one’s own soul

. The eight kind of evidence

1. direct cognizance (pratyaksha)
1i. inference, (anumana)
1ii.  comparison (upmana)

1v. Verbal knowledge (sabha)

V. History/tradition (Aitihya)

VL. Presumpation (arthapatti)

vii.  Subsumption (sambhava)

viii.  non-existence or Negation (abhava)
Philosophy of Action :-

He was pioneer in social and educational reforms in India. He said everything must relate with
logic.

Legacy of swami Dayananda.

The Arya Samaj founded by him has been doing a very useful work in field of education.

On June 1, 1886, the followers of Swami Ji founded D.A.V. School in Lahore, in his memory.

At present there is a long chain of D.A.V. educational institutions spanning the country.

Ideology of Swamiji for entire society;

Spread out pragmatic and value-laden Vedic education.

. Spiritual values advocated by Dayanand.

. Rural regeneration through extension Programmes.

. Conduction of conference, Symposia, roundtable for dissemination.

. Incorporate ideals of Dayanand in Curriculum.

. Organize research programmes on the basis of ideals of Dayanand.

. To reach out all people in the nearby areas with ideals of philosopher.

. To make students to understand, think and express the significance of values.
. To understand and spread out Veda Education.

. To identify the origin of untouchability and other imposed practices.

. To wipe out religious imbalances through education.

. To make and produce “Noble Community” as dreamed by Dayanand.

. To mould India into “Ideal Power” instead of Super Power.

. To rejuvenate and reconstruct by retrieving the glory of past value-oriented India.
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Conclusion :-

There is no doubt that Dayanand’s educational philosophy is as kin to Vedic philosophy. He
worked to save the ancient Hindu values. He maintained Gurukula system of education. He removed
many social evils. He emphasized on women, child, universal education and many other areas. He
covered every aspect of education in his philosophy. His ideas on education have great significance
for contemporary educational philosophy. The contribution of Swami Dayanand towards the philosophy
and practice of education is noteworthy. So in the nut shell, it is concluded that the History of Education

of modern India cannot be complete without mention of his glorious contribution.
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TTLILT: (ABSTRACT)

qaAiraATEaTITaT  foraror A = wrfatess  -ferameameia-
faSISTATT:( Technological Pedagogical And Content Knowledge) TFeT=Har
AT Punya Mishra & Matthew J.Koehler §g&al: TPCK / TPACK Model-
o e sertaaueal TPACK- sfa Saw EfeeaeerT Jfeal a9
TgAEEId:  Fadl  HATAAT  FfEAH A IO . UdRr ST
AATARHTATH Il TFATd DA S{ia= T Agoad A iahadl
ATATFTT e foreroraionar fasra=aor garferar g9 ofa: fereror srfera =
fawa A s teres-forarenmshiasT=ar: o araeqhd 1 (9reh: Saaad|

STrETa: (Introduction)

“Teaching is not just about what we teach, it’s about how
we teach it. We must be passionate, enthusiastic and
committed to creating and meaningful learning experience
for students.” -Anonymous ( www.The Teacher treasury.com)

‘freory =@ =R sTNtAETHTET: ‘Teaching’ T UA
TEFAIITITEH| 3T Hald  Hera<d SITAHETAT 199 ATHI SR 03T

FEIT TEhATAT TR, |TAT:, qTSAwd: FATSTT Hierear feramsaqieat
R o Treror argearaenamaT: ared Jaid I (eTaT: AT
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T AT T9F9¥ AF=4T=| Ryburn FEEITAETE — “There are

three focal points in education — the teacher , the child and the subject.
Teaching is the first place in relationship which established between

these three.” ﬁﬁsﬁi AterrereaaT =T J7aq Tq foreror ?'Flg?ﬁ'
FTHT THAT, AT TATFATTHAT STAT TSAATATETH  ATSTHTS
gt Foreror FrEferers T U R (AT ITST AT AT T WA
| T qROTTHE: TreATel ST qear AT | A =ary o=
ST A FHerar forersror ferertere: SEET STeHE 9gata awraet a7
foreror| fererre TUeror T THTEAT WA ST AT HA T 999
IR AT FT: ATERTH I9TEcITEa A Tty qeaeed
T |

‘AT WATd SEgII AT TSI TeRAT | ATENTH: Tead

T a7 FAEEAAATH 3T AT AT FAGEA T AdTH
AT TIAATHTETHT T AFTIAl Gates FEATATH-  “HATaH

IR i B L e B o FA RS R K = G SR e E B s P s |
SEOTAT, AT, TOTRTE aTl” (“Learning is the modification of

behaviour through experience and training, not through

motivation, emotion and maturity.”-Gates) T&T fererori=raa <=7
e, =T taeTe BT forerory srqortate, feveror &= srfenma: sroom:
ST IqEdl UFAn gAHeT qI5en: T gedeH e gad I
foreroraorar,  srfemrEStRaT gsto fereromfemTaw AT (Process
Teaching and Learning) ITa W&+ ATHT 3gd| AT TF T TFIT
T AT Lo g qgy ATTE T
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LR i 0 £ o - ot R K MRS 2 D e ok o s U P k=
At T (Different Teaching Models),
forerortarefi=T(Educational Methods), T =T (New
Technologies), erermmsgg™T(Educational Strategies) = WIS
A AT TN THTEATHAT AT AATIHIERTHST T Aaq
THTTATLTLAITHTETHT T aTenTd: Serard| feroryaa == g
aterTy: getag o =i framtE=TaferT:) fererorataw ar foreror
TEFT, A9, OYEg wq  FEFTIHET wAOare Fierer
forerorafamTTi= amgen: wEg =T, T foerw fereorEraTea Rt
SEEBUEL
ETIHAT HETHATT: sty a-

“gaaTe JTw ey Feaaer EETeET = e &t .
T EEEETAEEEOT TS EaE AT TEAal Fwe
FEAAT HFEAT T T qIAHFAT T qoqT: STEATTATA T

T giEETER” =1

(“The model 1s a way to talk and think about instruction in which

certain facts be organized, classified and interpreted.”)

foreroEaa aterei=T g wq EfEeaEEET =T 9
STATTT| FTOT TR STTerh THTaIol g JTere: TR sraeashdr
AT g-?q;'\ll '\’q:l";(a Fﬂ%ﬁ_ﬁ gfaaT™ 9woia- ‘TPACK® (Technological
Pedagogical And Content Knowledge) Model. TPACK - _‘E{'-% JTEITH
FEATH TA TH AAEATET FZG TG A A-TrAT e A
TITIATA | FHTTATAATE TSR STHATAANT FA AEATH AT
TR Tt e et foramr: TPACK- == gfeamg s
TreToTT e e aaT: TTaer: dTera Tmid| TaHg (99 TraieET 98
AR TR T AT Srqaddl
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= 7 TPACK Model ( What is TPACK Model 2 )

TPACK- =T33 Tﬁ'@T =4 Technological Pedagogical And Content
Knowledge ,-3T9-ﬁT‘l_: HT%'@HT-%WSIIHF\M—@NQmMJ—U 2006 TH I fH=rTT -
we-ferafa=me o= I=a1aht Punya Mishra & Matthew J.Koehler fersror
feresreRToTi Fa grtataes -feraATerEa-fFuasEe  sraegswar Aaq9d TPACK
Model T@a=dr | 3a: 94 1987 TH 99 [AFATHHG&d: PCK (Pedagogical Content
Knowledge) Model =419 | foreqor srfamTo=o

foaf=r: v=f9 PcK- ﬁ JaT _‘{gt[l PR Pedagogical
Knowledge

TIH(TPACK) U=t SerfaefieT afaa,

aT Pedagogical Knowledge, Content

Knowledge

Technological

Knowledge and Technological Knowledge
- =t =TT St ey | fuae
g e atd s+ had 9= A0 (TPACK) dHTH FLiaid)
guitererat TPACK Model- ¥ s sHiddfa

1.Content- 199 forer=h: Fu=afa =: @ o grsata, == Feaa=a
YT = /LA

2.Pedagogy- =“ofismert forersh: o arsafa a=a o7 [erata svarq =T
AT staargs s = STEEeT RAuITEer AT F: 9T, w: =@t forarner srgaeeter
qeT ATEHA F49 areadal 7497- Heuristic method, Projective method, Lecture
method , Question-Answer method, Practical Knowledge. taq &= =a+
T T FIAH AT AN

3.Technology- feraumfammauframary saafass gamaerstt  qafta s

FUHEATATH, STTaT  foUaaTaasTa ITasTH AT Iia9T:1 T9T-  Projector, Internet,
Computer, Laptop, Blackboard, Whiteboard, Learning & Teaching related
software(Google classroom, Zoom, Edmodo, Google Book, Canva, Scoology).

TAHTHII N STATOTH ATERTHH ATeE 1o’ afag erarta

grrafess PRPrermemshis Ruas==r st s=Ecw=™ 5 (Components of TPACK and
their examples):

Knowledge

1. Awas=H (CK-Content Knowledge)- CK
Content

Knowledge
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forer=: o fAwEm yafa afte Ao & {oas: s@
guiq e gt amrase, TgasE, Mgmamr S fonh

AFTHT Haq| TIT- Language subjects, Mathematics, Science,

History- Tqfa e sT=H)

2 fererrereias=H (PK-Pedagogical Knowledge)- PK

ferersesr wfTT 3 N AEeEAT WA AT qe Wi Pedagogical
7q RISt e G i U IuedTaeE, & &t w Knowledge
=g o ATACHA T qreaudqa STAH AT (AT |

feraremaiiasTH TaniEtnTg agEar wtq aq F: A
FAIEATIA N, F: Jremmaga: (Constructivist theory, Cognitive theory, Behaviourist
theory, Connectivist theory etc.) QT;I:FTUHWJ{, #: fAgemfafa: (Problem-based Learning
Instruction, Inquiry-based Instruction, Differentiated Instruction etc.) FATL(,
forgomtaT T geatewd A FOEH| dIq 999 Ud a9 qadd Iq fAuanar
g, e, =g: et amfEdsem

3.311‘%%1?!1{ (TK-Technological Knowledge)-

gfatatame s swata srfafess [CT-wvawei=T
AfEgFET  JeE mfafdeEwsEa 797 Goftwearar ICT, Hardware,
Software — TAUTHITANT F4 FIMF TEAT (A0d HTAHI AATEAZTET TK
(Laptop, LCD Projector, Wiki ,Blogs , Edmodo , Google class ,PPT etc.) Technological
AT ITETIAET STAH| A GATT Fid ATAH F=HeH o = RN
watal ot = foremam: STewd gfe: wafal u=g F=1, T TAUTIAR
TN F=E forerh: AT

4.1‘3T&1TQTI’@'&'—%W$|‘IT—H{ (PCK-Pedagogical Content Knowledge)
T SWH gAT: F{EAR GEsunIyT-

foramemafas fAwasE =1 s gy
AFTTFATATT ~ duT  gaadiaEare Eoaer
SuemaaTd F: fAfen, & st 93+ aEratas Pedagogigicl Content
frerTT waq FRssmyeEd, Foes geEron a6 i Koowledge S
gvurtd EfEewraey AfEgaf=afay (Huristic method,
Discussion method, Project method, Lecture method
etc.) ANTY 7 FAwATETOr STHAR=EATET AT forsa=mn !
o AR v TR e, g s pedegogieal P
T AATd
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5. grfates- ﬁ'ﬂ'ﬂ?l‘l‘rl’l{ (TCK-Technological Content Knowledge)

Technological Content Knowledge- ?Pﬁ_c[
grrafess- fAuasm= "= o o RReEoars
BIECEIELE Eprrt Zeram EoaeTteeTa

IEIEEEIECIEIE SRS DY U B a1 B ot R O o
FTa=rq | w9 Awaw |9 #: wfEte: aard w3ty a9
TTAT: OgeddT HfeNTeg aFaid dIaargd SAiHgE
fover=T FgTIat Ffa

Technologicl
Knowledge

Content
Knowledge

Technological Content

Knowledge

6.STraTer- forarermat-ast«d (TPK-Technological Pedagogical Knowledge)

gTtaters- ferarermsttas= (TPK) |t

gREeferaeg=Ta==r auar 3= foe:
T T e ST Fg AT

Ty EEgatraTaEiT=E T aaara
TETA FUTA| FATATH HLATTH: AT 2Tl
IEIEEPIEIPEaRE AR IC IR I HE R R
TEENTe] TETaaT ®Id| garsty feraor =
IRIEEPIEIE EARERIEIE S RIL R EIR R e
fereror srfenm = foharq aRad=H smafa 9=
HAT AT

Technologicl Pedagogical

Knowledge Knowledge

Technological
Pedagogical Knowledge

7. wrfafas- framemafiafawas=H® (TPACK-Technological Pedagogical And Content

Knowledge)
Technological
Pedagogical Content
Knowledge
(TPACK)
Bacagodeal Technological oo
Knowledge Knowledge
(TPK) =~ (TCK)
Pedagogical Content
Knowledge Knowledge
(PK) (CK)
-
Pedagogical
Content
Knowledge
Contexts
TPACK Framework
Source : http //tpack.org
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==t 7o ST @A TPACK- w=faH | @ T=Technological Knowledge,
P=Pedagogical Knowledge And C= Content Knowledge =Tead| TATH WTTATE-
foramemaia AT amadatn foed: Fwhawtn Ruafeen sR@faar 9z Goos
THFEUET FH AT ST as- frareraita- s foeser a6i™ uaut aeeadiEmor

TraTEeTFH | ferAur forsueRmyAaTEd uve, aNEe, awus 7w G-
TR ST 9 A AT v TPACK- 3fa wiawm araafd|

IRAENE (Conclusion)

qd: AEHTN: Ud ARG (U0 ferhon fid, AfERW gEne Fid
TPCK/TPACK - T+ T8 Hged add| Uhidererdreal Tiae: Thiwd e Ua:
Wrgwa: W fd TPACK  #uiiwerat  forerd:  sagarar  forsgorsiarefiet
FTEAATIIATAT: IU T 9o 2111 TfT TPACK- Tid U&= fveqor e afz
foreuratersh TATAdirs TwUSy Wardl A" B A T HEAEu
FAted, TILOTHISTT ITH: AT a8 U T94TH: A, T97e0: i HETaT TPACK-
YT ERTEY YR FHT dfe HeArardray faas-grsmeat Fid araeaarge
EEIRI
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Abstract :

Child labour continues to be a socio-legal menace in India, particularly in the vast and
unregulated informal and unorganised sectors. Despite constitutional safeguards under Article 24
and the enactment of the Child and Adolescent Labour (Prohibition and Regulation) Act, 1986, children
are routinely employed in sectors such as agriculture, domestic work, construction, bidi-making, and
small-scale manufacturing. It highlights the limited reach of key labour statutes, including the Factories
Act, Minimum Wages Act, and the recently enacted labour codes primarily designed for formal
workplaces. The informal nature of employment, absence of contracts, lack of registration, and poor
inspection infrastructure allow exploitative practices to continue unchecked. By drawing on legal
analysis, recent judgments, international standards (such as ILO Conventions), and government reports,
this study argues that child labour in the informal sector is not merely a socio-economic problem but
alegal failure of employment law frameworks. It recommends structural reforms aimed at integrating
informal workers into the protective scope of employment law, enhancing inspection and monitoring
mechanisms, and ensuring convergence with educational and social welfare policies. A rights-based,
child-centric approach to employment regulation is essential for eliminating child labour and upholding
the dignity and future of India’s children.

Keywords : Child Labour, Informal Sector, Employment Law, Legal Enforcement Gaps, Child Labour
Act 2016, child rights in India.

1. The Problem of Child Labour in India

1.1. Introduction :

India’s narrative in the 21st century is one of a striking, almost jarring, paradox. It is a nation
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celebrated for its rapid economic ascent and a burgeoning youth population, yet this story of progress
1s haunted by the silent, relentless exploitation of its most vulnerable citizens: its children. Millions
of them remain ensnared in labour, their childhoods sacrificed at the altars of agriculture, domestic
service, and countless unregulated workshops. This paper examines the menace of child labour,
particularly within the vast, shadowy realms of the informal and unorganised sectors, is not simply a
tragic byproduct of poverty. Rather, it represents India’s legal architecture’s deep and systemic failure.
Despite a robust Constitution and a dedicated statute, the Child and Adolescent Labour (Prohibition
and Regulation) Act, 1986, the legal framework is riddled with deficiencies that, when combined
with a near-total collapse of enforcement, render its protections meaningless for those who need
them most. This study will therefore dissect the legislative regime, its flawed amendments, the role
of the judiciary, and the monumental enforcement challenges to argue that anything less than a rights-
based, child-centric legal overhaul will fail to dismantle this national shame.

1.2. Position of Child Labour in the Informal and Unorganised Sectors :

The problem of child labour in India is may be due the nature of its economy. The informal, or
unorganised, sector is not a fringe element; it is the behemoth that employs over 90% of the nation’s
workforce. Characterised by a lacks legal recognition, formal contracts, social security, and adherence
to labour statutes this sector is a world away from the regulated environments for which our laws
were designed. It stretches from the vast agricultural plains where children toil alongside their parents,
to the anonymity of urban homes where they serve as domestic help, and into the dimly lit, unregistered
workshops that churn out goods for global supply chains. It is within this sprawling, unregulated
space that the vast majority of India’s child labourers are lost. The International Labour Organization
(ILO) has repeatedly drawn attention to this reality. Employers in this sector operate with a sense of
impunity, knowing full well that the state’s inspection machinery is ill-equipped and often unwilling
to venture into these hidden domains of work.

1.3. Meaning and Contents of Child Labour :

The very concept of ‘child labour’ has been a contested terrain in policy circles. The international
consensus, articulated in ILO Convention C182, defines it as any work that is dangerous to a child’s
mental, physical, or social development, or that interferes with their schooling. Indian law, however,
has often clung to a perilous distinction between ‘child work’ and ‘child labour’, permitting activities
deemed non-hazardous. This is a false dichotomy. Work that may appears benign on the surface such
as assisting in a family shop becomes deeply exploitative when it robs a child of the time and energy
needed for education, play, and rest. The 2016 amendment to the primary child labour law dangerously

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

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

2.1. Factors responsible for Child Labour :

One cannot, of course, ignore the crushing socio-economic realities that propel children into
work. Persistent poverty is, without question, the most powerful driver. For millions of families
trapped in a cycle of deprivation, a child’s income is not supplemental but essential for survival. The
statutory bodies like the National Commission for Protection of Child Rights (NCPCR) have
consistently demonstrated this grim correlation between household poverty and the prevalence of
child labour. The education system, meant to be the great equaliser, often acts as another powerful
factor. The promise of free and compulsory education, enshrined in the Right to Education Act of
2009, remains unfulfilled for many. Crumbling infrastructure, a shortage of qualified teachers, and a
curriculum that seems disconnected from the realities of their lives lead to high dropout rates, pushing
children directly from the classroom into the workforce. Add to this the deeply entrenched social
norms that legitimise child work, especially for girls who are often steered towards domestic chores
and sibling care, and the scale of the challenge becomes apparent.

2.2. International Law on Child Labour :

India’s commitment to curb child labour is not just a domestic policy goal; it is an international
legal obligation. As a signatory to the UN Convention on the Rights of the Child (UNCRC), India is
bound to uphold the best interests of the child as a primary consideration in all actions. More
specifically, India has ratified the two cornerstone ILO Conventions on child labour: Minimum Age
and Worst Forms of Child Labour. Ratifying these instruments is not a symbolic gesture; it legally
binds the state to harmonise its national laws with these global standards. Convention 182, for instance,
demands immediate and effective measures to eliminate the worst forms of child labour, a category
that includes all forms of slavery, trafficking, and work which, by its nature, is likely to harm the
health, safety or morals of children. Yet, as we will see, a chasm exists between India’s commitments
on the world stage and the reality of its domestic legal framework, particularly in its narrow and
outdated definition of what constitutes hazardous work.

3. Constitutional Measures and Legislation on Child Labour :
3.1. Provisions of the Indian Constitution to Protect Child Labour :

The framers of the Indian Constitution envisioned a nation where childhood will be protected.

This vision is enshrined in Article 24, which unequivocally states: No child below the age of fourteen

years shall be employed to work in any factory or mine or engaged in any other hazardous employment.
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This is not a directive principle; it is an enforceable fundamental right. The Supreme Court of India, in
its finer moments, has breathed life into this provision by connecting it to the very heart of the
Constitution. In the celebrated case of Unni Krishnan, J.P. v. State of Andhra Pradesh, the Court
declared that the right to education was an integral part of the Right to Life under Article 21. This
judicial insight paved the way for the 86th Amendment, which inserted Article 21 A and made education
a fundamental right. The judiciary’s message was clear: a child’s right to a life of dignity is inseparable
from their right to be in school and free from labour.

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

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

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

The 2016 amendment to the Child Labour Act was touted as a landmark reform. It introduced,
on paper, a complete ban on all forms of employment for children under age of 14. This seemingly
progressive move, however, was immediately undone by two devastating exceptions. The first, and
most damaging, is a provision that allows a child to help their family or family enterprise after school
hours or during vacations, as long as the work is not hazardous. This clause was met with dismay by
child rights activists, including the Bachpan Bachao Andolan (BBA), who rightly saw it as a catastrophic
step backwards. It is a loophole large enough to drive a truck through. So much of India’s informal
economy from bidi-rolling and carpet weaving to gem polishing is structured around home-based,
family-run units. These spaces are impenetrable to labour inspectors, making it impossible to verify
working conditions or hours. The provision, in effect, sanitises exploitation, rebranding it as family
help and pushing millions of children deeper into the shadows, beyond the law’s reach. The second
exception for child artists similarly opens the door to abuse in an industry known for its lack of

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

The failure is not confined to the primary child labour law. The broader ecosystem of Indian
employment law has consistently ignored the informal sector. Foundational statutes like the Factories
Act, 1948, and the Minimum Wages Act, 1948, were written for a different era and a different kind of
economy. Their application is triggered by thresholds such as number of workers, the use of power
that the vast majority of informal units are designed to fall under. A child working in a small roadside
dhaba or as a domestic helper is invisible to these laws, with no legal claim to minimum wages, fixed
working hours, or safe conditions. Even the recent, much-publicised consolidation of labour laws
into four Codes does little to change this. The Code on Social Security, 2020, and the Occupational
Safety, Health and Working Conditions Code, 2020, largely carry over the old threshold-based system,
thus perpetuating the historic exclusion of the very workers who are most in need of protection.

5. The Role of the Judiciary :
5.1. Judicial Interventions for Child Labour :

In the void left by legislative and executive failure, it has often been the judiciary that has held
up the torch for children’s rights. The Supreme Court’s judgment in M.C. Mehta v. State of Tamil
Nadu stands as a powerful example of this judicial activism. The Court did not just condemn child
labour; it laid down a detailed blueprint for action. It ordered the creation of a Child Labour
Rehabilitation-cum-Welfare Fund in every district, to be financed by fines levied on guilty employers
and matching contributions from the state. Similarly, in Bandhua Mukti Morcha v. Union of India,
the Court interpreted the prohibition of forced labour under Article 23 expansively, a ruling with
huge implications for the countless children trapped in debt bondage. These judgments were pivotal
in shifting the discourse from one of mere welfare to one of inalienable rights.

5.2. The Limits of Judicial Activism :

Judicial intervention has its limits. The unfortunate reality is that the powerful directives issued
by the courts have largely been ignored in practice. The ambitious scheme laid out in the M. C. Mehta
case remains unimplemented or poorly implemented in many parts of the country. The welfare funds,
where they exist, are often underfunded and mismanaged. This exposes the fundamental limitation of
judicial intervention: the courts can pronounce the law, but they do not command the administrative
machinery required to enforce it on the ground. The wide gulf between the Supreme Court’s vision
and the grim reality for a child labourer illustrates that court orders alone cannot solve a problem so
deeply entrenched in our social and economic fabric.

6.0  Role of Social Welfare: Importance of Policies :
6.1. Role of Rehabilitation and Rescue Efforts :
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The government’s main rehabilitation program, the National Child Labour Project (NCLP), is
built around the idea of weaning children away from hazardous work and transitioning them into
formal schools via special bridge centres. While the intent is laudable, the project’s track record is
mixed at best. Independent evaluations and CAG reports have pointed to a host of problems: dilapidated
infrastructure in NCLP schools, a lack of motivated and qualified teachers, and a curriculum that fails
to hold the children’s interest. Consequently, many rescued children eventually drop out and relapse
into labour because the root cause their family’s poverty remains unaddressed. Rescue without
meaningful and sustained rehabilitation is a revolving door, not a solution.

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

Perhaps the most frustrating failure is the state’s inability to connect the dots. The various
ministries that are supposed to protect children Labour, Education, Women and Child Development
operate in their own bureaucratic silos. There is a stunning lack of convergence. A child might be
rescued by the Labour Department, but if that action is not followed by immediate enrolment in a
quality school and the provision of social support to their family, the rescue is meaningless. An
effective strategy demands a seamless continuum of care that links law enforcement with the Right
to Education Act, the Integrated Child Protection Scheme (ICPS), and social security programmes
like MGNREGA. Without this holistic, integrated approach, our efforts will continue to be fragmented,
inefficient, and ultimately, ineffective.

7.0  Reimagining Legal and Policy Frameworks :
7.1. Towards a Uniform and Inclusive Definition :

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

7.2. Structural Reforms to Employment Law :

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

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

The enforcement system needs to be rebuilt form the ground up. This means hiring a vastly
larger number of labour inspectors, training them properly, and giving them the resources and autonomy
to do their jobs without fear or favour. But state action alone will not be enough. We must
institutionalise community-based monitoring, empowering local bodies like Panchayats and School
Management Committees to act as the eyes and ears of the system. These local institutions are far
better positioned to identify and report child labour than any distant inspectorate.

Conclusion :

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

The only way forward is through a fundamental shift in our approach. We must move decisively
from a weak, regulatory, welfare-based model to a strong, abolitionist, rights-based one. This means
amending the law to close the loopholes, reforming our labour statutes to embrace the informal
sector, and building an enforcement ecosystem which should be robust and accountable. The choice
is clear to continue with a broken system that condemns millions to a lost childhood, and moral
courage to ensure that every child in India is in a classroom, not a workshop. The future of our nation

depends on it.
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