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Production Processing
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HITRRATIIS! TTET ST ST, T HISATIS!, ST BTG Thall TRETE,
SIUTRERTAT HiSH el digd CHeiasR, SEuIHIS! Sigeal arReed, Uil
SheARHNS! ST ITEhearsh STIUT Yehe ST SUTQIST SeET AR 2T FHTeeT 3778,

» A AT SR TS, FHEoR! ST W & IRUIRG WNREFH AR
URTERUTYRE T ST, St 3H1G dTIRTETE! IMYed ST Stafaae-eiet T ST,
SRR, Teh FHATHA AR 2T 3-% HigH feehl; SR & ST el o, Th
eI XA 3-% T AR, ST Il TfA 1ol ST, HERTETE eleha@l gaR
22.33 TIST 3TTE ST 7RI eReT ht 3Telf ARHEAT WHeT TR WHREEH ZATeT
TR, TSI ST TR BTN AR TRt 340 T ¥4o Higeh 2 37 kel
T 3T HIIeTH TATT TEUTSt Sie ST, SATHE Sied g8el STIUT aiie hreR THisd
Teed STATd, ST {0 Y% STaTaae-T9NeT STHAT ST TR HIVITET TheTgehd
&, Afe—aid forafed gtar.

« ARSI : TEIHCT & & TRAT TN Ueh He<dTdl 89eeh 3, S \9o AT
31T FARIAT ISTIR . TRATT ATRSHT, T S&Ahe, HTeherea o], T
B HTTS, AR heledT I, SR ], kel M, e, Trer e,

TR iel, T ST TTRE! RS [y TehR=ar Scae-rr Hiadr gid.
ATUh! TEcIeh IcATEeh Feeh UTHIOT ST T8 IRUHed 3T1ed, e SAequie aerat
&IHT TS,
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YRATAICT SRS (T SIS I, ST FRRUS AR T\0,400 ISt (00
) TAHT 3R, BT FTHeN ST Ueh Hewardl 91T 377, AT SAFTEARIC Teh T E
STTEET TEUTS YT, I UTeeR, ST UTaeR STT0T Sie] ATARET SEveh Hoedl
TG AU qRAST STTTOT ATl FhHd IeATE Taiea STdessides 0% 31T, YRard
Y5 oie GATE TR, BT ST feguaHT STfoT e S9He & HoT- S
SRS STTTUT SIS STTATAER ST 31T, ST ATl FHHI HRUITHIS! ST
T IURA AEAVAHIG!, FFHT Fe35T AREAT FSIirdl Anae aAleaul Jieid
HewaTd 3TE - for9ivd: HeRTr=ar Shiehtl fhIRUS!, Tfead =1 AT fogy Teem.
SSTRUSTAT SR SR, AT TR auid TR S&Ihall &Tel JIHIe grograt
3TUTT 3TTE. T 033 WL STHeTel AN T 3.53 TG hield! IeRUS, T R03R Tq
SIS T U T &.8% TIRG hiel TUATd! glEet. &t STeig dTg aiq Icare-ama!
T ARSI Ao I, 5t 9T ST FHaid SSTRUSd STt THION el
THeRT STV TS 3TTEe, ST T &1 3YTTeTeh T1S S0 A

€% SIHSH qraTyH qferaiean fawra gow &

HTeST-eh-@TSTl AFRRI AEavards Y WISauh Heh 37T her
TR TUTel YT Shead S feshTHuon drese, el Ice- Sviid fafaerr
STUTAT FEeT ST T ITTEH ST SSRUST UTafadT Jget. I IUsHA 3T aig.
R GIALTER ST STl et 301 & 3TE.
€.2.% FHIUA-AR AISAUT Fferem

Fedl i 8 -3 (e Thele) SIviid At ST SNTeTeaT USiIdren
TRt uuTE HRET ek g 3 ATEY. MM TeanT Giaeiarat areh [dehad ol
& OISR IRIUATAIS! HewaTel 318 ST of Si[a [CahTauT o JeTuet ST age] ITeh.
T GROT 370 G T HOAN AR 5o, el HHSHT ool (aieet Red
gReSIE (CBRI), TXeh! 0T [ 21 e Wegd (BIS) AT foerfad dhoted
AR S[o5e BEet. e <& IEUATHTS! & Hi-eh HigeT FHTOT et TI3euT Gree g
ATIHT STITOT STAT 0T T TSt ST ATel @ HIre. ST AedoT Ah
3TTOT Ufsha Gfereiel TAOAT 0T § holcd oAl JAigal [ChTSuun STIT Torerar
ST ITATARS AR TR AT GEROT AEedl SR HodTd ST Sig] STt ekt

o (o (o [a o
STREATHES STANGH HAT AT QT FUATITS! ST STATIF 3.
* o (2 o o (e a

e AR ATSTAT ST STIVT ATIRTATYS TER FFshHAT hetetl ST,

o o (2} (2 (2
T fEHTSHUUI TIMUT NI Hod Aefaedrelt @ HRUATHIS! I SAcaurea ST
o A o oo [a a °
STShaT SHROITET Shalhd Yrarel T el AN, i ST SRR e
TRETOT FRULTHIS! AT JUER TSheHTel AT ShodT T STTIEHI ST ToTer
U AT, IR TSN T SUSHHAT I TETH il
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%..] 3T gH

3T FHH & TFHM T2,000 HIZE FRR HigTel TAav[h STAeTel Sidfreme
Tehed 3T Tohall TR iRl FeRTE SN gROTd 775 oA @R
iedet TAauehtel HART Yo7 FHROTR Hehod ST,

T T Foreey IR TIR FROAHIE] ST Jed Tid Heward 3Ted. T
FROTI UTel Ioa-eTHdT ST Sg-SUANT e 3T T faeh TRaiad 3T,
3T, R, HeR, TR e, FHIE ST STageH. & & IMvad Fedl HIel BUH
SIS YT, ST ST AT STSTRUS ATl o1 & 0Tl &THT STIToT JretoT 277foT
3TTENTTeR STITEreh foreRTHTEAT TeT-T SUATE Tl &THaT AT STTHRTER MA@t el 3. §
IROT Teeh HageiedT HoledT &Td 31 STehT e TATIHT T FHial.

T 3T e ST ShaThelTIe! Ueh ohy TV ShIH Shiet, Sg-STERA
I Yo Ades! TaR 0T T e, & T SR ohy STTT TREET FeiH
TR 21 TV HTH e, ARTEE MR, IcATEeh Fi-T AT ATSTRUSTIN STHSetet.
e AT QRASATIGA o 3Te-TR ST TR T[T AT, 3T e o
@B ST THTCTRd! Gl HIle], SHIEETHT Seeriier ST Icaed Td T
YA, o ThaY ANTUNAIET ST ST hIdet, 3TN HehR Fie =T fohra TIToT
FTRUST! EHT Jaler.
€.%.3 WWMEE Ffaem hg(CFCs) T a9 AWES e &g (MCFCs)
AT FHETAT [T

IF [Segnaed, foRiva: T gaTH STT0T Hiai=l IR STHeiedT [Soanae
T ATTAE ALATN 37T, AT RO <16 ATTAE AT HIST ST &1 3T T8
R, T TATI ] TS SIATCT Fe5ehe | SUATAR AT Shisel ohol STTect, SATed HargetedT
%3 USRIIUSh! ST (TSfeRIcH, AT, TERIE, JadHIs, JAel, STTA THTTR,
G, GV, 1T, YO, FHIceTqy JTOT IIARI-[ags) v U ey 31,
ANTUIFER SAARER R T a1ed dhel ST,

FEATAT M7 AT Feed Wl AFTuAl qul varare!, Hageied
FTRRITLE AR TFCTA TSI el ANTIE ST Fere= Fograel Hioae
SIS TS JUATETEd T RGN TRl SHvdTd I 3TE.
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T FTCHd Aqed Ueh fohall 21 3T JFHSH et STIUT T ek e,
Y F o7 IUHH THIA o], I7 Foreyqed WHRiish Gfaer 5 (CFC) 3Tadia.
Tergetean 3TfoT WorT STheiean SETd [ R0 ITWTHE faey & ae (SPV) TR
FHIOT=AT ITNT TEHHT FoleR Al STEet. & Fored Sig UTshall, SR 37T HIvS,
TR, Ti-TeR, SIcsHT, EXTHET TTRT Fie- TR ST Iear-rTes STrer.
|t Gl &g (CFCs)

s I s (CFCs) TAU FHI0AT 3T Sie Aishar, IR 71T 3ce-
foTehTaY ST UATATET HeEdaTet shyy TR 0T 37T, €1 WHIA N FfeTeT &5 (CFCs) YT
AT RO ST TR igd ST 3UeTed e Saiel, THMYT 33KV UieR TaRe-HE
ST AT [ReaT AfSed hciie ST o SSRITHe qToaTe Sueteedl JgT i, &
UM Gfae s (CFCs) P URd Gfem e hdier, sarqed fe-fefam,
AT, TR T S7IoT RIS FHed el SeaTa TOTarT STIUT SeTHeT eRUATHIS!
IR ST TS0 IHI0T GHIOE. ST, THUHSAI-HIEM! 3nfor THugs-dremt
ARTHER AT WA GfTem HFHT Sieael Taau[s TR, UTSTeTor Shdshe 7T Fem,
T F o7 IUHH (MSMEs) 31T RIESTUHS! foes Jami, Seiqshai=T areT Suf
3TOT AT ST (AI) 3T WEEeld (Automation) WREAT WA SGARHTET STeeld
IO ARG 3TMF e et SE. AT, YIRS i s (CFCs) TeneH
3TTTOT TR THTAT WETe ShATeA, Sie] STNTT STa-T[oTeel, SSTRUSHIS! TaR 3edTe TaR
HIUATT HIA YA STITOT ST ST[aT SR ATEaie.

[eW QT G g (MCFCs)

T ROTA T AT Sie] HRETRIAT HSHTUT=AT ST Al ST geH
T e s (MCFCs) S@teT Tifer 3T, 24 o 30 SRR TTa T 2T 9al
IUT=AT MCFCs o TeTeId WreH e, A5t 271for ditres urerefor feet Sieet. uraiian
HRITRI TG FHITATITR! ST Tk SR &7 GERUITIE! & Heward 3. AT
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ST HRITRIAR! TN TGN TIedes 3T Hdd ARREH ST AediehT
et SHEer GHPed gigel. CFCs 3T MCFCs TShiAaUul IR favararedn T
TOTerT U ST SATEH T Hgehtdl ATea Tk ST ST SeTRYSHE
TEHT 0T SI7e] &7l &THeT argadIet.
&..¥ AT At

HTIRTH ZIATST FTHCAIS!, U9 aTTes ORI RTsifavarear Uishaqel e
SRI AT AT, AT AFITRE, AR ¥ % g5 TIR B, IT PeBIe FHieaId T
FHIUATHIS! e[ Y -STshadT3! ShTIuT 2T, Ycd TeheT= HOTTeAT STTTOT |THHT dTecehiarat
ey T v 3TN, b HicseNd TR HITATIIE! (a9 SHIe-1ehIoT
T T TATIT el ST, SATHEY S YGHUT A HH AR T ot
HIETH ST ST, AN, FHIHATHAT ERUATHIS! ol G T e 4es
HSAU[Eh STTT ETATeEUT FfareT TATT hedT ST,

»  ig |ihT HE (BAC) SCAE AT MSWF WUTIeht

i Fsha T (BAC) SR 3TN g -T2 ATe 97oft ftheeX (MSWF) Sreuft
SHISHIGHYUT TS 30T 3o AUHHT TRRITGITAHER Jied ishd Sreaed Saia
FRUITETS! FIHIAFOT el FHINL L. AR, INHUT TOTE SI0T qrosren
Tl AT FUAE! TANRIGHE, BAC U1 SRR GOl gHreed
FIUATEIS] 30T ST TS0 U0 e e MSWF Homeirean et
feehTS, Ttheel BTSN ICUTRA s, WD 3THeell ®F SIUT 0Tl Turerde A
G FIUATITR! AUl JATeNes T STTEavTehdT 3T

%3 EYIEA 9 faere it AaasHe areant

TERTSIA Sie ANTae 70T IMvad fashramericr ared oiet ureaT, Heme 3T
ARG SATE SUIATS! Sie] STshaT STITUT TG TR HTITa! TTaTe T, T ST
T Wl Y OGS STEaehdl ST, TME 30T faehra o Foil forammdisien
HEHTA HTH FHIAIe]. TN ST [ThTe haie ST S e Mg qaR sRaudd
e e A0, T ST =TeTT U7 STIOT IMeld forehTe vl 3Te.
€.3.2 Pt feremdts wEam

TERTSI, 3Teh [TaTdis Sl STeATash ™ ST STITOT H9Me . Geme 1T
forerTe oy TRl FRUATATS! WEehl SH0ATET TTel STeiedT [aemiieiet o ae!

WTATATHTOT 2TTE.

faemdisi=t T amEt
A foemdie™ A= fomToT
2. SF. AT HTad ShihuT HHT [O=Iiis (DBSKKYV) AT
R TETT %ol FHl =i (MPKV) TR
3 AT ATEeh FRISATST it [T (VNMKYV) TN
¥ Ef. TSITeRTE S¥E HH| [RimdieTd 3TRICAT
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T WM ST A T 19 G TS citet GroreT STaer, Sared e
ST Feodll AHATIE! ST AT THSST W SR ST AT Freehien
AT STHA. ATATANG, 22 MG STITOT TR T STIUT STRTHSHH ST SHreTes?
SOTT=T SITRTETOT W ST

TR 3T oTohTRA Shyx el S SCATE TSIk ¥ ShXuaTaR, ForIAT Seare Hisha
FYRUITER 37T ST a0l aToRIeT I HUATeR el Shigd hdiet. & hy g
SR fCehTSHTUT, TS STIUT IR ATEEUATAR T hisd I, TS T
TR ST ST J5et.
%.3. HIEIHOT 7oA

ST TSN TAITS! FaTUshH STIOT T 3nfor foehr & Ta=terd, 3Tee-
TR IgSITs ST ITERITGT T Ciafeii [ehid ShivaTer oTel hixd shicl. s 3ed
FHIIRTIAT ST WTAAYUT ICARATATRS! ATTHM, SRSt 37T des kel AT
TS BIEel. & HROT i< 3aReh 3707 THieRoTRe QA TishashiHeiel TeeHr
ST HETeT hict S Wsharshiol Ufshal Ted STk, o) TR fhdl ST et g
O TS T AT TTHATT 3TTeeh TMead Sadiet. IoaTea e SUshme
e fafeTe TUTEHIAT WG =M1 AT [Seime SHvamar oel shisd el Sied,
TS IR0 Uishae 10T 3TfoT FHmRiS Rom=aT atetd AoleiaReET
FaTushY 90T &lefiet. & QTAeTor ToTerT 27107 ShTeTHaT QHreed s, TROmH g
TR SRTel= TRt 3TITOT St TRE W TAE 3ed-TuTerie Shiet fsiehe TR BT,

forRTad Shotel ATl o SRR SRR | FHROATE! 30T e
ShISTHT HIHTE SUATHIET HIARTIR X, T GO Ueh TE SR 37%.
€.3.3 TWTE o9 fawmamamet dem wias

T IO 3R 3HF WA GROT T e HERTSIATS Sie] e gRer
TSI STUT0T & 3T, & €T AT TEHETAN(AL, T [Giae Tedt (IoT), seAthe
3T IZAE TAAAT THAROT FHTEATE TA/EqH AR e, [aifeerd
(Real-time) ST TMT YfT=RITH @I eI FHeod, AT TGS TRIIHT
T e STITT SIS UTsha STGe Sie] ST Shicl! TSI SToT.

RERIE] TS & / Iudm

S g AT SHTIETH AT o SRR T Hifge!

Artificial ToreeTeoT

Intelligence (AI) 3T [ (Precision Agriculture) & Uieh SCATEATET 78T
I FEHAER ATSTRIATA Heire [a9eTsoT J FAhod=iT
dleAAT

AT Toiay AT Slobel (Real-time) JIIEROTY FHRieoT

FOTTEr (IoT) AT 33T J 3T [9a Sae
T R F AT U
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SEE T SIS F IcATR ToTerid GHRUT FHIUATHIS! Y5 HAGH
ELIRRISEN (Remote Sensing)
T ATEAHTA Sid- STETRA ST Aot

(Customization)

UROTE, AT WA AR oie &iTdlel ShTIeTadl, Seadar ST JaushuTd
FAETUT FEROT Elcitet. SIS, IT TS STFENT ST STevaehal STed &i3l-farme
3T
FITAT AREHIST

ST IRFITST &1 Th STTMUaeh o 3T S FSIIHT STIRITl STeEUaraa! AT
SR SHRUATHTS! GeH, TS SITT STHHTET SR . S & T e , A
STl ST STTUTUGTHIS! ST T Fadaie! Hearet 3178, I1 cral STehal ST
SHTIETHAT ATETTATHIST FRME ST [T shat AT ST &1={o HRIE agardier.

TIT fERMEET & Uh Ugd M S Sl GauHER STeelel S 3me
SIS Hoo TAIAARE ST ATl T IvaTaTe! aTaRet! T, STadTae
STTIARTHES ST TEe! ST ST HIEITHAT TLUATIIS! & ST 3T, &
UTshaT GEIRUATAIE!, ST T ATeui= STeehdl e [uaTara! ST Sl Gag-rae
STAITRTeR TH=TaT 3TITUT Sl HaTdd ST 1S SUATHIa! 3T4eh 3T Suadh
HTERR STTOT o TR e Sheoarer Hee ST foehTe oTeT Shisd it
T St HAH

AT Socll FTEH & Ueh ST A TS S FSIIehIh0T ATHAER Sieam THR
FHIUATHIST ATAREAT ST, STes 3= Ioirelt VT 3o IS JUTRT I FHe g
ST T Sell HoreHTd HEI AV 3T, o 3T Feldier arerell S ad;
e IR TG HigaT & I TaR ;SR FHiqe T e
AR TS Fcl; ETH SRetied TITerd = gIdT THHR SeAE-TH |t FHIcl; ST
STTTT-SRTHETH 37T, T SIT0T STeT FHIUI eSSt QA 317, el 271fvt foshra
HEE T ST TR 3o, TINTerS ATshaT RO T FaH-Teei™
TROT AR AT FHICT 0TS TP shel STEa.

it AT &THeR STERE, WoT TR Teh! FIITATER/ZRER BIHUER 3T
S TS AT & hell e, SAHE Aah=ai1 I7 Ied-3cqqT U=, Incll-Geed=
ST e UTeAT [RESITATS! TN SIS SR 5ot . SIqeh=aiT I TeFeuel
ST &ATEIE 200 Y ATATAITR! ST SEHTCAHTS! Ui AT ok TIF 3R fHesa,
TS 3T A TN fodia shefl ST, § Jetear ArsHuell ey aie 9iad, S
IfeT R TeRd §oo AU ATIUATE YRS el Se[ea YUATINET, TS, Uruft JoT,
TRETOT ST T ATAREAT AT GATel TRUTE STIMHTAT ATEHHIA BIect, SIUlehes
SRS R S NS IFUATHIS! STk HHTE UeTe Eleitel.
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T 4RO IAHAEES FH-GHITF UM ATIUIS, UISTeToT Hrdshy 3T
ITCATeISRTE ST ATER Teh SR FUGH TIR FHRUATIR! el Fiet. AT Aash=ail
FAAH T ST FATTT TG G hel STTeet, SCATIShT Seet STITVT ST S TR
ATHER QRAT STOT=AT Sl GaATed S T ST e qoT &THduid g o
[CIEIRIE
€.3.¥ &IT=AT W6 ATaRIE T Tgdhr

TERTSZAT S ST SRR Suid Mg aauararel, & €RuT ai 3caseh

[a\ . o o . o 3 o [aYa o
STTETE AT SeTa, TarTee: feg U=y, SSHINTAT, ATIee STIUT et U= R ST
. o ¢ _+ o o
SOTEIEd AHIIUl RUTcHe TSR digael. § Tahrl Trad AH-GrH1Ee Hom
IS, TR TIMEA ST {9 (R&D) Wehed ST Hoared siig Ic1eH, TTved
SHIYUT 1 STITOT S-SR STeehTH ATHREAT ST AT TR &I uTeR oief hisd
e, RIS TR SRS TS AT TR e, M S8I-STTGIH aie]

T it

§.¥ FiY SCATEGHAT ATMMUT HHAEH AT (STS-IT) SUHA ATHaul : Hivwed,
Ay Aot 3?@5‘2?@'@ Bamboo Productivity and Resource Optimization
(BambooPRO)

e & fafay coame STavas Telell HIved U UU ¢ 3eae
ST IIUITAIS!, TOTeRT SSTaUaTATa! ST SSTRUSHI 29T [HeAauaTdTa! 3T Heard
31T, 3T T SHTHRTH TITOT TT¥ar (hTaret Qs HRUATIE! Tedeh ZUATeR (o
3NfOT SRISTeAT STTETIHAT ST, STVMIFR, AT RO WA HIvTe, Tagshy 0T
ISP T higd e TG-UT - IR O] AT T SR (Productivity
and Resource Optimization) &1 SUSHH TTEX I 3TTE. ST EEIRIETES! aiq-uﬁm%ﬁ
TG T Fvard I,

%.%. BNTAE HATMUT ICATGATHIS! HEATUTeR HIAHH

T THATER SAAYTF 3TN hICATTE Tl TSI ST e AT
ST, S ANTEE TAHECT FHIvTed ST sie] Ufshar AT 3Ticsd Iien THIEST 27T,
TG HINTCATHED TN ATe AT TRRAITR! S Te Teod ST foreeTouT Shuare &7HeT,
3R ST IRUTR e TIRTEE Y THed TSluTT ST Yeiel ST &ife] daR Heurdral
SO STCTEAT TR ATsHAT TRUT TS JHIC 3T,

& ROT [T ShIeTesr SROT STTTUT ST UehallohuTTel ShTH et ST Hfereror
FRAR! Th GAARTd, feiearese hhal Wil iel. STATIHH AR
SHIUATHIS! ST FTRTeTeh AT USROS (ToT) ST HIUATHIS! Sie-3 HeTIeh T Geiel
TR ot STTEal.

€.¥.] SR FTIENTES ey
T IROT i RTIREHHT e Wl STMEuard, fafay eure= SFuanT 3T
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SR ST FESTUATT TIOT TTGAT ST SATST Ugeiiee?t Yelorar e faoaryg
eI FHIeT. IR GO URTeI0T, TMesh Goe e STvTshy ST qaiervi
STYAAT HRRNSBER hIETed TR He=d el STeet. IR foehrd, =it anfor
ETYRIRIOTEE GESST SaevH gardt HiHdr, form 7T SeRuSHe 3o 3ueTed e
et STeftet.

SRSV e THTO. ST Groeie gk AaT:

o TS T I TRANTINGST FrerelT o TN Wi, USTel et g,

o TR T HATEHIIE Foetl o TSR TR GRUTH HE
o TNEYH, WU T FHIATMAT o TR Y/ SSTRUSTIT HetTaT
o Heach et o TEEH WETHA

%.¥.3 IUTE [ThTHTHIGT FROTMY HUE HIEHA

g FRIMRAT @ HIVeT AGTTAIIS! ST e &1 = Fohd I
T OIS HRITR T HTIHH STEvIE 3T, AT GRS, SEvIhiTaR
T gRUTER WIRITeh TG ToTerdT TEROT § 97 HIFshdr 3R 318, <
SO STACTTAT 3T hicT T ATHAT, TSl STEUH o TTUT TSR T[UTE TTon
Tl QAT Shefl STEe, ST S Seht e a&] daR FHRUAEE! He<aul 3718, &l
FHTIHH U FHH FIUIE!, FRINK GERUITAR! 0T I TR oza
HUATATS! TR, Fcdel WRTeIuT STMT Hgiaeh 9 USH hdl. HRHHT A
GERUATITRY, © HROT el T 30T v MHesfavaraiat aie asia ST Hea®
A Y. HRATR Feh H1IshH STIOT TAITore FeH AR a€ s (MCFCs) Sie
FRITRI ATEEUITAIS! TTT S &=TATel HRITRIAT ST ST FIFAI0! A

Bl
%.¥.¥ FEl foa@ g (KVK) for gav wweien e

ST TR STTTT SR ARTERERIHT HTTeT0T SUATHIS] Sha 1 STITUT XTs3 St Toreidic
(SAUs) 3FeTd STeiea FHt fosTH o (KVKs) e e S STehc. 21 et ot ohst/
T Pt faamdic AgR ITeafeTehianer ST foehfad sheat STdtet. areafaied, e
IV TREST fhall ZaR ATaftaa TR Sieh<t FTRTRI0T ST Shet STTeet : 3791 Fee

QA Galag heted STTe.

it

A.oh. q&0

3 YRR T IeTeT GRES

R T ST HY TR T

3. | ORI ST Hieed o aieg
¥. | ®ieR 3TTuT fRieT hiete uieg
L\

%

YRR STIENTTeR TToTeTor SeT
TR 3TV ShIUS & Shived TRES
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w. | 3TNt feeeT oy

¢ | IR TGS e Gee ST FRTeor e
. SATITER TTTeToT Te

Ro. | g fegme we

Q. | AlEATTST IS ShiIvTed UTeTeTor TR

%4 FrewTeiEToT sfor yvaa famrare wfast o
&.4.% Yvae fawm & enfur e

ITYE forshTe B (SDGs) AT 2\ B ST 28R Ted 3T, S j030 T
HITNE! HET TG T4 AT LM Al FHodTuT AU STRTIeh [ehTaTeAT Sl
TSRTRe STIUT T SHTATHIG! [SSTTe shotoll 3TTed. ATUh! 3T SDGs TTed FHIvATT

S TETaqoT YT SSTTeUaT &THT 37T,

YA faete & AT SieEn AT
JIYad ST aTa
fawra &
g ANTSE Trclt, TTshaT 3NTUT Seare T TSR FHTT Sheed ATHioT
[T UM IUSHRT TS h& Iehd. TRUTRE I TG STFetedT

ST o ST el UgT .

GENDER
EQUALITY

¢

e TN UTHIOT AT HigTTATS!, fareise: S Uishar AT gxashotl
&I Wl FTHTOT s STehelTd, SATHes Tt oI A ITeh.

fraetelt il Ueh TRESUIR, TEHUT - 0T SIaee I S S &ireiier

h o -4ldl qvlffl&i‘-ld"i SATHY enpXd.

DECENT WORK AND
EGONOMIC GROWTH

i

ST &3 TSI ToTeh e Wt YT et ST THISRTE 3107 SMead 311
o o (2 Lo (2}
TR =TeTT fHedet, THTSIIdIeT Higem sFidTel amg shra 37T

ST ERe.

INDUSTRY, INHOVATION
AND INFRASTRUCTURE

o

ST ST Ueh HE AT |l TV hlH hid. 3vd-Hod A HcAcAl
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Maharashtra Bamboo Industry Policy 2025

1. Introduction :

Bamboo, often referred to as the "green gold," is one of the most versatile and
fastest-growing plants on Earth. For thousands of years, bamboo has been an
integral part of traditional cultures, serving as a source of building material, food,
and handicrafts.

Ecologically, bamboo supports carbon sequestration, helps mitigate climate
change, prevents soil erosion, improves soil health and enhances biodiversity.
Economically, bamboo's strength and flexibility make it ideal for construction,
textiles, paper, furniture, crafts, composite materials, and energy (biofuel & bamboo
charcoal). Its cultivation supports rural employment, local economies, and
economic diversification and socio-economic development of Tribal areas.
Culturally, bamboo is integral to traditional crafts and arts, preserving cultural
heritage. At the same time, bamboo-based initiatives empower communities and
promote social equity.

Characteristics

e Rapid Growth: Grows up to 36 inches (91 cm) per day, reaching maturity in
3-5 years.

e Strength and Durability: High tensile strength and flexibility, allowing it to
withstand significant stress.

e Lightweight: Low density makes it easy to handle and transport.

e Versatility: Usable in construction, textiles, paper production, and various
crafts.

e Eco-Friendly: Renewable resource with minimal environmental impact and
biodegradable products.

e Antibacterial Properties: Natural resistance to bacterial growth.

e Minimal Maintenance: Requires less upkeep compared to some other
materials.

e Adaptability: Thrives in a range of climates and soil types.

we 1200



Strength:

High Diversity

Easy to grow

Large area under bamboo
High demand of bamboo
products

Low Production cost
Strong indigenous
knowledge associated with
growing bamboo

Limitations:

Limited choice of species
Limited supply of raw
material
Non-conventional in
agroforestry

Limited/ poor market
MIGCLES

High resource completion
with intercrops

Value Chain

Opportunities:

Diverse agroclimatic
condition

Diverse range of products
and markets

Demand in local as well as
international markets
Sustainable land use
systems

Large chuck of degraded
area/community forests
Support from ministry of
agriculture

Threats:

Diversification into high
value cash crops
Unsustainable harvesting
Lack of artisan interests
Change in lifestyle and
availability of substitutes

The bamboo value chain is a comprehensive process that transforms raw
bamboo into various high-value products, catering to diverse market needs. It is
structured into three main stages: Production, Processing, and Consumption, each
playing a crucial role in the overall development and utilization of bamboo

resources.

Production

Harvest

Cultivation

Processing
Procurement * Household
Grading * Local (utility)
Primary * Urban (affluent)
preparation +  Low quality export
Secondary + High quality
preparation export
Primary +  Charcoal
processing
Secondary
processing

Manufacturing

The bamboo value chain therefore comprises three key stages: Production,

Processing and Consumption.

In the Production phase, bamboo is cultivated through plantations or harvested
from natural forests. This includes site preparation, planting, maintenance and

harvesting of mature culms.
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Processing involves transforming raw bamboo into usable forms. Primary
processing includes treatment, drying, and splitting. Secondary processing shapes
the bamboo into slats, mats, or strips. Advanced processing converts it into high-
value products like boards, furniture, bio-composites, and construction materials.
This stage adds significant economic value and requires adequate infrastructure and
a skilled workforce.

Consumption covers the end-use of bamboo across industries—construction,
furniture, handicrafts, paper, packaging, textiles, and bioenergy. Market demand,
innovation, and supply chains drive this phase, linking bamboo products to both
domestic and global markets.

In all, bamboo showcases great potential. It plays a crucial role in the
Atmanirbhar Bharat initiative, under the National Bamboo Mission (NBM) which
supports the comprehensive development of the bamboo sector. Through NBM, the
government provides assistance for bamboo cultivation, technological upgrades,
and market linkages for bamboo-based products. The Maharashtra Bamboo
Industry Policy 2025 aims to unlock bamboo’s vast potential for sustainable
economic growth and rural development in Maharashtra, aligning seamlessly with
the Atmanirbhar Bharat vision. Although India possesses significant bamboo
resources, the bamboo industry remains underdeveloped, leading to a reliance on
imports. This policy seeks to address this gap by boosting bamboo production and
productivity, creating livelihood opportunities, positioning bamboo as a sustainable
alternative to coal and promoting bamboo-based carbon credits.

Bamboo Landscape: Global, National & Maharashtra Perspective

Bamboo has a significant global presence, predominantly found in Asia,
particularly in countries like China, India, and Japan, bamboo is also cultivated in
Latin America, Africa, and parts of Europe and North America.

World Map Showing Bamboo Cultivating Countries
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With a global shift in demand towards sustainable products and government
carbon emission reduction targets, there is promising potential for bamboo globally.
The global bamboo market is estimated to reach US$88.42 billion by 2030, with a
projected CAGR of 4.5% from 2022 to 2030.

Global Bamboo Market Forecast (USD billion)
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Within this, the industrial applications of bamboo-based products were valued
at approximately US$23.61 billion in 2021 and is projected to grow at a CAGR of
over 5%. The industrial application of bamboo is expected to grow due to its
versatility, sustainability, and eco-friendly nature. The rising demand for bamboo in
the industrial sector, along with other sectors is driving a thriving global export
market for bamboo.

Global Bamboo Export Market

The global export trade value of bamboo commodities was approximately
US$3.6 billion in 2021. Asia is the largest exporter of bamboo commodities,
accounting for 83.5% of the global export value. The main bamboo commaodities in
international trade are bamboo tableware, kitchenware and articles of daily use,
woven products, furniture, shoots, panels, and construction materials. China is the
largest exporter, with a total export value of US$2.56 billion, representing 71.1% of
the global export trade value.
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Top 6 Bamboo Commodities Exporting and Importing Countries

TOP EXPORTING COUNTRIES TOP |MPORT|NGSC%UNTRIES
Vietnam Canada India uk India Arzlé)i:;
3% 3% 204 3%
Philippines
4%
EU
EU

44%

11%

China us
7% 33%
In the global import trade, the European Union (EU) was the main importer
with a value of US$ 1.105 billion (44%), followed by the US at US$ 820 million
(33%), and Japan at US$ 305 million (12%).

India Scenario

Bamboo covers 3.3% of the world’s forest area, of which India accounts for
30%. However, India’s share in the world market is only 5%. In terms of bamboo
cultivation, India has one of the largest areas in the world, with approximately 13.96
million hectares, and ranks second in bamboo diversity with 136 species, after
China. While India’s annual bamboo production potential is estimated to be around
3.23 million tonnes, there is room for improvement in yield, which currently ranges
from 1 to 3 tonnes per hectare. India’s bamboo industry, worth 328,005 crores,
needs to boost domestic production to reduce imports and build robust value chains.

The country's bamboo resources have the potential to generate economic
activities worth 350,000 crore and create millions of jobs in rural and remote areas.
Bamboo is currently cultivated in 22 states, while bamboo clusters are established
in 9 states.
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State-Wise Bamboo Bearing Area (2021) and Existing Bamboo Clusters
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India’s Bamboo Export Market
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India is a net importer of bamboo (3%) which makes it a relatively small player
in the global bamboo export market, with an export value of US$82 million,
accounting for 2.3% of the global export trade value. India's main export
contributions are to daily use articles (US$69.7 million, 7.7% of the global export
value) and bamboo tableware and kitchenware (US$9.7 million, 1% of the global

export value).

India’s Bamboo Exports and Imports Products (%)

m Bamboo Commodities

9.7 = Woven Bamboo Products

= Bamboo Furniture

Tableware & Kitchenware

Articles of Daily Use

= Bamboo Shoots

69.7 m Bamboo Panels

H Construction Materials

m Bamboo Raw Materials

= Bamboo Charcoal

B Bamboo Pulp & Paper

Articles

m Bamboo Commodities
18 = Woven Bambeo Products
m Bamboo Furniture
= Tableware & Kitchenware
= Articles of Daily Use
l m Bamboo Shoots
Bamboo Panels
m Construction Materials
66.9 Bamboo Raw Materials

m Bamboo Charcoal

m Bamboo Pulp & Paper Articles
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Despite its smaller share, India's role in the global bamboo market is
noteworthy, particularly in these specific commodity categories.

India’s bamboo sector shows both promise and gaps. While it ranks 6th globally
in bamboo commodities exports and imports, its overall contribution is limited, with
notable gaps in woven products, furniture, and construction materials.
Strengthening state-level policies to boost domestic manufacturing, improve
infrastructure, and support innovation is crucial. Such measures will help reduce
import dependency, enhance export potential, and capitalize on India’s competitive
advantages in the global bamboo market.

To promote development and transform the bamboo sector, the Government of
India has amended the Indian Forest Act, 1927, under which bamboo is no longer a
tree and felled bamboo is also not timber. Hence any bamboo grown in private or
homestead land by millions of farmers does not require a felling or transit
permission from any state or forest department. There is immense potential to
increase the productivity of bamboo resources and utilise them for greater value
addition to generate employment and economic activity, primarily in rural areas.

India’s Bamboo Certification Landscape

Certificates play a crucial role in ensuring the reliability, quality, and
standardization of bamboo products. These certifications validate that bamboo is
sustainably sourced and managed, which is essential for accessing global markets.
Certification provides a framework for responsible forestry, which is key for
industries engaged in carbon credit markets. It assures buyers and stakeholders that
bamboo products meet international sustainability standards, enhancing the
credibility of bamboo as a carbon-offsetting solution.

As of December 2023, India holds three FSC (Forest Stewardship Council)
Bamboo Forest Management (FM) certificates, representing 3.61% of the global
FSC-certified bamboo forest area. Globally, there are 49 FSC Bamboo FM
certificates covering 621,743 hectares, with China holding 40 certificates and
accounting for 94.40% of this area.

India's involvement in FSC (Forest Stewardship Council) Bamboo FM and CoC
(Chain of Custody) certifications highlights its emerging role in sustainable bamboo
management, though it still trails behind China. Certification involves high direct
costs (e.g., audits) and indirect costs (e.g., management and training), which limits
adoption, especially for smallholders. The policy aims to promote bamboo
certification by raising public awareness, offering financial and technical support,
and encouraging cooperative models. It facilitates partnerships with environmental
groups and retail chains to create demand for certified bamboo products, while
supporting smallholders by reducing certification costs through cooperative models.
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These cooperatives allow smallholders to share resources and lower certification
expenses.

To further enhance these efforts, the convergence of related policies and
schemes within the Maharashtra Bamboo Industry Policy 2025 aligns state-level
strategies with broader national goals.

Maharashtra Scenario

The bamboo production in Maharashtra in 2021 was 12.11 lakh metric tonnes,
amounting to 316.96 crores. However, production declined, standing at 9.47 lakh
metric tonnes, amounting to 320.87 crores in 2022. For 2023, the projected
production was 9.51 lakh metric tonnes, amounting to X13.46 crores.

As of 2021, Maharashtra ranked as the third-highest state in bamboo-bearing
area in India (12%), behind Madhya Pradesh (17%) and Arunachal Pradesh (14%)
among the top 10 states. However, the bamboo-bearing area in Maharashtra has
declined by 1,822 sq. km from 2019, reaching 13,572 sg. km in 2023. Within this
bamboo-bearing area, Maharashtra's bamboo landscape displays a nuanced
distribution across various categories: 767 hectares of pure bamboo (6%), 2,705
hectares of dense bamboo (20%), 6,903 hectares of scattered bamboo (51%), 1,475
hectares with completely hacked clumps (11%), and 1,676 hectares designated for
regeneration crops (12%).

Thus, Maharashtra requires efforts to strengthen replanting and protect hacked
bamboo clumps, alongside intensifying regeneration initiatives to bolster
sustainable bamboo growth and ecosystem resilience. By leveraging its existing
strengths and addressing these challenges, Maharashtra can solidify its position as a
key contributor to sustainable economic growth and biodiversity conservation
through effective bamboo resource management.

Bamboo plantation and cultivation under the MGNREGA scheme in
Maharashtra has emerged as a key focus area to support sustainable livelihood, rural
employment and environmental conservation. Maharashtra, with its rural population
and significant bamboo-growing regions, has been integrating bamboo cultivation
into the MGNREGA framework to address rural development goals.

Maharashtra has aligned MGNREGA with the National Bamboo Mission to
create synergies in bamboo cultivation and commercialization. The convergence
allows MGNREGA workers to participate in projects beyond simple plantation and
to engage in higher value-added processes in the bamboo value chain.
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Proposed bamboo cultivation area (hectares) under MGNREGA scheme

>

- >2,00,000 hectares
- 1,00,000 — 2,00,000 hectares

50,000-1,00,000 hectares
10,000-50,000 hectares
<10,000 hectares

2. Drivers for Bamboo Policy

Despite bamboo's potential to foster economic, social, and environmental

development, and its capacity to tackle challenges associated with climate change,
the bamboo industry has not yet seen significant development. The need for a
bamboo policy is as follows:

Maharashtra requires a dedicated policy to sustainably manage its diverse
bamboo species, particularly in the Western Ghats and Vidarbha for
combatting deforestation, preventing land degradation and preserving
biodiversity.

Bamboo cultivation can provide new income sources for tribal and rural
communities, especially in regions like Gadchiroli and Chandrapur.

Bamboo is a versatile resource with applications across industries such as
construction, furniture, paper, textile and energy production. With the global
shift towards sustainable materials, bamboo has emerged as a preferred
alternative due to its fast growth, renewability and wide-ranging uses.

The bamboo sector is still largely untapped in terms of high-value processing
and product diversification. A bamboo Industry Policy will enable the
development of a robust value chain for high value products.

Maharashtra requires interventions to support R&D in bamboo cultivation and
processing, enabling technological upgrades in farming and creating
innovative bamboo products.

Bamboo can play a key role in Maharashtra’s climate action plan by
integrating it into reforestation and soil conservation efforts in drought-prone
regions, reducing erosion and improving water retention.
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Maharashtra requires a policy to promote the export of high-quality bamboo
products, including bamboo activated carbon and eco-friendly packaging,
positioning the state as a global leader in sustainable bamboo industries.

A bamboo policy will align Maharashtra with national programs like the
National Bamboo Mission, enhancing synergies between agriculture, rural
development, and industrial policies.

Maharashtra needs a policy to train farmers, artisans, and entrepreneurs,
focusing on skill development to standardize the unorganized bamboo sector.

3. Policy Vision

The Maharashtra Bamboo Industry Policy aims to establish bamboo as an asset
and venture through efficient development, product diversification and value
addition to drive sustainable economic growth and the development of tribal area.
By fostering strategic partnerships, implementing capacity-building initiatives, and
undertaking targeted interventions, the policy seeks to create a dynamic ecosystem
where bamboo is not just a resource but a catalyst for inclusive growth and equitable
development.

4. Objectives
The objectives of the Maharashtra Bamboo Industry Policy are as below:

Boost Exports and Market Expansion: Attract over X 50,000 crore in
investment to increase Maharashtra’s presence in global markets through
exports and drive economic growth.

Increase Employment and Enhance Skills Development: Create 5,00,000
direct and indirect employment and facilitate specialized training, skill
development in the bamboo sector.

Leverage Bamboo for Renewable Energy and Promote Sustainability:
Promote sustainability, circularity and renewable energy aligned with
Maharashtra Vision 2030. Use bamboo as an alternative energy source and
target replacing 5-7% of coal consumption with bamboo biofuels.

Develop Industrial Infrastructure: Establish 15 dedicated bamboo
processing and manufacturing clusters in strategically selected regions of
Maharashtra.

Developing Markets : Creating new markets and making existing markets
more efficient and effective for Bamboo products.

Leverage the Carbon Credit Market: Capitalize on bamboo’s carbon
sequestration potential by establishing a carbon credit market, enabling trade
of credits earned through bamboo-based carbon reduction initiatives.

5. Policy Validity

The policy will remain in effect for five years from the date of notification or
until the next policy comes into effect. This policy document will be reviewed once
every year until the end of the policy term to assess its effectiveness. However, it
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may be modified earlier than the scheduled review date to address changes in laws,
regulations, or after assessing the policy's effectiveness in achieving its intended
results.

6. Key Pillars of Maharashtra Bamboo Industry Policy 2025

The Bamboo Policy is anchored on key strategic pillars that collectively aim to
enhance sustainability, foster industrial growth, empower communities, and
position Maharashtra as a leader in bamboo-based development.

6.1 Enhancing bamboo production and developing end use industries

6.2 Facilitating development of infrastructure facilities for bamboo

6.3 Enhancing R&D and Innovation

6.4 Driving bamboo productivity and resource optimization (BambooPRO)
initiative: For Skilling, Innovation and Excellence

6.5 Promoting decarbonization & sustainability

6.6 Facilitating strategic promotion & marketing

6.7 Ease of Doing Business (EoDB)

6.8 Policy incentives

6.1 Enhancing Bamboo Production and Developing End Use Industries

Bamboo presents a significant opportunity for sustainable development, rural
employment and environmental conservation in Maharashtra. To scale up the
bamboo production, a comprehensive strategy is needed, focusing on integrating
bamboo into agroforestry leveraging schemes like MGNREGA along with
convergence with agriculture and forest department.

The production can be increased by :-

= Encouraging farmers to grow bamboo alongside traditional crops for income
diversification and enhanced farm productivity

= Utilizing bamboo for carbon sequestration, soil stabilization, and wasteland
reclamation, contributing to eco-restoration and climate resilience

» Training farmers and entrepreneurs in bamboo cultivation and product
development, and establishing bamboo clusters to support cooperative farming

» |ntegrating bamboo farmers into Farmer Producer Organizations (FPOs)

Support to Farmer Producer Organizations (FPOs)

To boost the bamboo sector in Maharashtra, establishing and promoting Farmer
Producer Organizations (FPOs) focused on bamboo is essential. Bamboo FPOs are
established by bamboo producers who also become shareholders. They are
registered as legal entities and engage in various bamboo-related business activities,
including cultivation, processing, and marketing. The primary goal is to benefit
member producers by sharing profits and reinvesting in business expansion. For all
agricultural FPOs, there are several state-level schemes that providing assistance.
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Table : Maharashtra State Government Schemes/Incentives Promoting FPC
(Farmer Producer Companies)

Scheme/Incentive Details

Gat Sheti (Group Budget of 2200 crore allocated to support group farming

Farming) initiatives, including bamboo cultivation.

Storage Charges 50% discount on storage charges for agricultural produce
at Maharashtra State Warehousing Corporation
(MSWC).

Market Licenses Free direct market licenses for FPCs provided by the

Directorate of Marketing.

Transportation Subsidy |50% subsidy on interstate transportation costs for
agricultural produce, provided by Maharashtra State
Agricultural Marketing Board (MSAMB).

Market Access Priority for FPCs to trade and market their produce in
weekly markets organized by MSAMB.

Agriculture Schemes Preference given to FPCs in various agriculture schemes,
including crop production, seed production, and farm
equipment.

PPP-IAD Scheme Preference under the Public Private Partnership-
Integrated Agriculture Development (PPP-IAD) scheme
under RKVY, including support for modern storage
projects.

While the above schemes are general to all FPOs, the Maharashtra Bamboo

Industry Policy 2025 aims to strengthen and support bamboo through these schemes.

Additionally, contract farming will serve as a critical approach to strengthen
FPOs involved in bamboo cultivation. The policy shall encourage FPOs to enter into
formal agreements with bamboo processing units, manufacturers, and buyers to
secure assured markets and fair prices for their produce.

The integration of bamboo into various end-use industries presents a unique
opportunity for Maharashtra to position itself as a leader in sustainable industrial
practices. The Government of Maharashtra recognises the potential of bamboo in
transforming the industrial landscape by promoting its utilization across multiple
sectors. The details of the sectors are provided below:

6.1.1 Energy

Bamboo, like other lignocellulosic biomass, can be biochemically and
thermochemically converted into solid, liquid, and gaseous fuels. The advantages of
using bamboo for energy extend beyond its rapid growth. Bamboo has a high
biomass yield compared to other energy crops and requires minimal fertilizers and
pesticides, making it an environmentally friendly option. Its capacity for carbon
sequestration allows it to absorb more carbon dioxide than most tree species,
contributing positively to climate change mitigation. Moreover, bamboo's extensive
root system aids in land rehabilitation, preventing soil erosion and promoting
ecological stability.
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It can be utilized in several ways, including biomass energy production through
direct combustion for heat or conversion into biofuels. Additionally, bamboo can be
pyrolyzed to produce biochar, a stable carbon-rich product that serves as a soil
amendment and carbon sink. Bamboo pellets can also be created for use in stoves
and boilers.

The purposes of harnessing bamboo as an energy source are multifaceted. It
offers a renewable alternative to fossil fuels, enhancing energy security. Leveraging
locally available bamboo resources promotes sustainability and helps stabilize
energy costs, while also creating jobs in cultivation and processing, thereby
fostering economic development and innovation in renewable technologies.

a. Bamboo Charcoal

Bamboo charcoal compares favourably with conventional wood charcoal in
terms of its biomass fuel qualities. Bamboo charcoal has yield recovery rates of 20%
to 30%, depending on the carbonization temperature. Technologies such as
pyrolysis and gasification convert bamboo into syngas, biofuels, and charcoal.
Syngas, a mixture of hydrogen, carbon monoxide, and other gases, can be used for
power generation and chemical production. Hydrothermal carbonization (HTC)
further enhances bamboo’s energy potential by converting it into biofuels. The use
of bamboo ash as a concrete additive demonstrates its utility in construction, while
biochar from bamboo aids in pollution control and wastewater treatment,
contributing to cleaner energy solutions.

Bamboo charcoal is gaining attention in India due to its versatility and
environmental benefits. The central government has advanced its target for 20%
ethanol blending in petrol from 2030 to 2025-26, urging sugar cooperatives to
increase ethanol production in sugar mills. This initiative, aimed at reducing India's
petrol import bill and boosting profits for sugar mills and farmers, aligns with the
modified Pradhan Mantri JI-VAN Yojana to enhance biofuel production. While the
focus is on sugarcane-based ethanol, it must also recognize bamboo as an alternative
feedstock due to its fast growth, abundance, and environmental benefits.

In line with national developments, Maharashtra’s bamboo policy creates
significant opportunities for sustainable economic development and environmental
conservation through bamboo charcoal. The policy aims to establish bamboo
charcoal as a competitive alternative to traditional biomass fuels, providing benefits
ranging from energy production to soil enhancement. The policy also aims to align
with international standards, enabling participation in the global bamboo charcoal
products.

Regional Focus and Terrain Suitability
e Eastern Maharashtra (Gadchiroli, Chandrapur): These forested regions,
rich in bamboo resources, are well-suited for establishing bamboo charcoal
production hubs and biochar facilities. Gadchiroli, with its existing bamboo
cultivation, will serve as a primary hub for production units.
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Western Maharashtra (Satara, Kolhapur): In these agriculturally focused
areas, bamboo charcoal will be deployed as biochar to improve soil quality.
This addresses soil degradation and water retention issues prevalent in these
regions.

Northern Maharashtra (Nashik): Bamboo charcoal production will be
integrated into agroforestry projects, offering an alternative energy source for
rural areas and improving vineyard soil. The fertile land in Nashik is ideal
for incorporating bamboo biochar into agricultural practices.

Specific Uses of Bamboo Charcoal

Renewable Energy Source : Bamboo charcoal serves as a clean energy
alternative, especially in tribal and rural areas with limited access to clean
energy. Bamboo charcoal briquettes replace traditional wood charcoal or
coal. The state seeks to integrate bamboo charcoal into thermal power plants,
promoting it as a sustainable alternative to coal and aligning with broader
sustainability goals.

Agriculture : Bamboo charcoal, used as biochar, enhances soil fertility,
boosts crop yields, and improves carbon sequestration, particularly in arid
regions like Vidarbha, where soil quality is a concern.

Water Purification : Bamboo charcoal in water filtration systems addresses
contamination issues in urban and semi-urban areas. The Industries
Department will partner with urban utilities to develop affordable bamboo-
based water purification technologies.

Current Challenges

Bamboo charcoal faces challenges, primarily due to its higher cost compared to
wood-based charcoal, which remains cheaper despite a national ban. Efficient
production requires substantial investment in infrastructure, estimated at 4 lakh for
continuous process methods. A national ordinance mandates a 5% blending of
biomass, including bamboo, in power units, necessitating 1,04,000 tons of bamboo
per day. This currently applies only to power units but may extend to other
industries, affecting demand and production strategies.

Addressing Challenges

Transport and Logistics: To address logistical challenges in remote areas
like Eastern Maharashtra, the state shall establish Common Facility Centres
(CFCs) near bamboo plantations to reduce transportation costs.
Technological Barriers: Small-scale producers face barriers to efficient
bamboo charcoal production. The policy shall provide technical training and
modern pyrolysis equipment to enhance production efficiency and improve
charcoal quality.

By promoting the production and use of bamboo charcoal, Maharashtra aims to
tap into the growing demand for sustainable biofuels, both domestically and
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internationally. The state seeks to establish bamboo charcoal as a competitive
alternative to traditional biomass fuels, contributing to the reduction of deforestation
and the promotion of sustainable bamboo cultivation. Additionally, the state shall
support market development, increasing the visibility and adoption of bamboo
charcoal in energy, filtration, and consumer products, and positioning Maharashtra
as a leader in bamboo-based innovation and environmental stewardship.

b. Bamboo Biofuel

Biofuels are renewable energy sources derived from organic materials, also
known as biomass. These fuels can come from plants, algae, or waste and are
primarily used in transportation, power generation, and heating. Biofuels provide a
sustainable alternative to fossil fuels and are considered more environmentally
friendly because they reduce greenhouse gas emissions and can be replenished
naturally. They are categorized into different generations based on the source
material and production methods. Bamboo biofuels are valued for their
sustainability, as bamboo grows quickly, sequesters carbon, and can be harvested
without damaging the environment. These biofuels contribute to reducing carbon
emissions and promoting green energy.

The state seeks to follow the 40:60 principle for bamboo usage. This principle
involves dedicating 40% of the plant for value-added products, such as furniture,
construction materials, textiles, and paper, while the other 60% will be allocated for
biofuel purposes. This ensures the entire bamboo plant is utilized efficiently,
minimizing waste and promoting sustainability. The value-added portion
contributes to economic growth and job creation, especially in rural areas, by
producing high-value goods. Meanwhile, the biomass portion supports renewable
energy initiatives through biofuel, bamboo charcoal, and pellets.

Ethanol:

Ethanol is a widely used first-generation biofuel produced from food crops like
corn, sugarcane, and sorghum. The process involves fermenting sugars or starches
from these crops using microorganisms, which convert them into ethanol. While
ethanol is a renewable and cleaner-burning fuel, its production poses some
challenges. Since it is derived from food crops, it often competes with the food
supply, driving up prices and creating food security issues. Ethanol production also
requires large amounts of land, water, and other agricultural inputs, which can strain
natural resources and cause environmental degradation, such as deforestation and
soil depletion.

Bamboo is an ideal candidate for second-generation biofuels, which are derived
from non-food biomass like agricultural residues, wood, and energy crops. Bamboo
IS a more sustainable option for several reasons. First, more ethanol can be obtained
from bamboo compared to sugarcane. Sugarcane yields 80 liters of ethanol per ton,
while bamboo produces 200 liters of ethanol. Second, bamboo’s lignocellulosic
biomass makes it an ideal feedstock for producing second-generation ethanol. This
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type of biofuel is derived from the tough cell walls of plant fibers, rather than the
edible parts of plants. By utilizing this non-food biomass, bamboo can produce
cellulosic ethanol, which is more sustainable and environmentally friendly.

Key Players
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Pellets:

Bamboo pellets are small, cylindrical pieces of compressed bamboo biomass.
They are produced by grinding bamboo into finer particles, which are then subjected
to high pressure and heat to form pellets. In industrial settings, bamboo pellets can
be burned in biomass power plants to generate electricity, serving as a sustainable
alternative to coal and other fossil fuels. The Government of India has mandated
that biomass, including bamboo pellets, be blended with coal in thermal power
plants to reduce overall emissions.

Bamboo pellets contribute to energy diversification and security, particularly in
regions aiming to reduce their carbon footprint and enhance energy independence.
They can be blended with other biomass or fossil fuels in thermal energy plants to
optimize combustion efficiency and reduce emissions. To support this, the
Government of India mandates a 5-7% blending of biomass, including bamboo
pellets, with coal in thermal power plants. Bamboo pellets represent a promising
biofuel for thermal energy production, especially in alignment with government
mandates promoting renewable energy use.

6.1.2 Industries

e Building and Construction Materials: Structural components include
engineered bamboo used as beams, columns, and for reinforcing concrete
structures. Panels and boards include bamboo plywood and mat boards for
walls, ceilings, and flooring. Scaffolding uses bamboo's strength and
flexibility for temporary structures. Bridges constructed with bamboo,
especially for rural pedestrian crossings, demonstrate its utility in
infrastructure development. Facade cladding provides exterior finishes that
are aesthetically pleasing and weather resistant. Bamboo types used include
solid, engineered, and strand-woven, providing durability, stability, and
aesthetic appeal.

e Substitute for Steel: Bamboo’s mechanical properties allow it to serve as a
sustainable substitute for steel in specific non-structural and semi-structural
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applications (e.g. fencing posts, temporary roofing supports, irrigation
equipment stands, and rural bridges). Its high tensile strength and elasticity
make it suitable for applications where flexibility is advantageous, such as
earthquake-resistant structures and low-rise buildings.

Paper and Pulp: India's paper industry, which accounts for about 5% of the
world's paper production, uses bamboo as a key raw material. The raw
material composition includes 21% bamboo/wood, 71% recycled fibre, and
8% agro-residue. The low per capita paper consumption in India (15-16 kg
compared to the global average of 57 kg) underscores the need to increase
bamboo usage to boost overall paper and pulp production. Bamboo is ideal
for high-strength paper due to its fibre morphology, high cellulose content,
thin solid fibres, good plasticity, and fibre length, which lies between
hardwood and softwood.

Paper & Pulp Industry: Raw Material Based Production Estimated

Agro Residue
(Bagasse/
Wheat Straw)
8%

Wood/
bamboo
21%

Recovered
paper/
S— recycled fibre
1%

Recovered paper / recycled fibre B Wood / bamboo

Agro Residue (Bagasse / Wheat Straw)

Textile: The Indian textile industry currently stands at ¥ 14.87 lakh crores
with a potential to reach to X 25.5 lakh crores by 2030. Within this, exports
are predicted to grow from T 3.23 lakh crores to X 8.5 lakh crores during the
same period. Additionally, 95% of the world’s hand-woven fabrics are made
in India. With increasing demand for sustainable and eco-friendly products,
bamboo textiles can capture a significant market share, driving growth and
diversification in the textile industry. Its versatility allows bamboo fibres to
be processed into various textiles, from soft, breathable fabrics for clothing
to durable materials for home textiles like bedding and towels.

Furniture: India's rapidly growing consumer market is transforming the
furniture sector from one dominated by small-scale craftsmen to a booming
industrial manufacturing industry. The domestic furniture market is projected
to grow from X 1.96 lakh crores in FY 2021 to X 2.77 lakh crores by 2026,
driven by urbanization (35% of the population), a 36% increase in residential
space sales, more nuclear families, and higher consumer spending. Younger
buyers are demanding modern, versatile modular designs, while traditional
handicraft designs blended with modern functionality are also popular.
Bamboo is an ideal furniture raw material due to its rapid growth and
sustainability, making it eco-friendly and renewable. Its high tensile strength
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and durability ensure robust and long-lasting furniture. Cost-effective
production from easily cultivable bamboo meets the rising demand for
affordable furniture.

6.1.3 Domestic

Substitute for Plastic: Bamboo can serve as a viable alternative to plastic,
particularly for single-use plastics (SUPs) and durable products. Key bamboo
substitutes include disposable food packaging, kitchen and tableware, daily
articles, and industrial packaging materials. For durable products, bamboo
can replace grid packing materials in cooling towers, furniture, interior
decorative items, winding pipes, and construction materials. Specific
bamboo substitutes for banned SUPs include small bamboo sticks for cotton
swabs, bamboo paper or paperboard for balloon sticks, bamboo tableware for
kitchenware, bamboo chopsticks for dining, bamboo basketwork for
beverage containers, and bamboo pulp for packets and wrappers.
Daily Articles: Bamboo toothbrushes, cutlery, and straws are eco-friendly
alternatives to traditional plastic products, offering sustainable and
biodegradable options for everyday use. For instance, a regular plastic
toothbrush lasts 3-4 months; if this lifespan is followed, a person uses 3-4
brushes annually, which are eventually discarded. With Maharashtra’s
population around 11.23 crores, and assuming even half the population uses
conventional plastic toothbrushes, the plastic generated annually from
toothbrushes could range between approximately 350 to 450 metric tons. A
highly efficient substitute is the bamboo toothbrush, which has a bamboo
handle and bamboo fibre mixed bristles, 90% of which are biodegradable and
decompose within 6 months like any other wood.
Handicrafts: The handicrafts sector is a vital component of the Indian
economy, providing employment to over 7 million people. India produces a
diverse range of products, including woodware, bamboo crafts, art metal
wares, hand-printed textiles, embroidered goods, zari items, imitation
jewelry, sculptures, pottery, glassware, attars, and agarbattis. Most
manufacturing is located in rural area and small towns, offering significant
growth potential.

The agarbatti (incense stick) industry in India, valued at around X
7,500 crore (as of 2020), is a significant part of the handicraft sector. A key
challenge faced by the industry is the consistent supply and cost of essential
raw materials like sawdust, charcoal powder, joss powder, and bamboo—
constituting nearly 20% of production costs. Despite India's rich bamboo
resources, the industry remains dependent on imports, especially of bamboo
sticks and pulp from countries such as Vietnam and China. To reduce import
reliance and enhance local production, expanding the plantation of species
like Bambusa tulda is crucial—particularly in Maharashtra’s Konkan coast,
Western Ghats, and Vidarbha regions. In terms of market growth, the Indian
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handicrafts sector is expected to flourish in the coming years. The market
size, estimated at around X 3.63 lakh crore in 2023, is projected to nearly
double to X 6.64 lakh crore by 2032. This rapid growth offers a promising
future for bamboo products, which are poised to play an increasingly
important role in both domestic and export markets, further enhancing the
sector’s economic impact.

6.2 Facilitating development of infrastructure facilities for bamboo

Establishing modern storage standards and efficient production systems, along
with fostering public-private partnerships, will enhance bamboo's durability,
diversify its product range, and integrate local production into the global market.
These initiatives aim to optimize the use of bamboo resources, improve product
quality, and stimulate economic growth through sustainable and innovative
infrastructure.

6.2.1 Post-Harvest Storage Facilities

Raw bamboo falls into the Class Il (non-durable) category and shows little
variation in durability among different species. Developing standards for modern
storage facilities is crucial for maintaining quality and can increase bamboo’s
durability to over 50 years. The policy will promote such facilities, aligning their
standards with those developed by the Central Building Research Institute (CBRI),
Roorkee, and the Bureau of Indian Standards (BIS). These standards will ensure that
large-scale storage units are equipped with temperature and humidity control
systems to prevent bamboo degradation. Establishing modern storage standards and
treatment facilities is essential not only for enhancing the durability and quality of
raw bamboo but also for ensuring that these improvements translate into increased
market value and long-term sustainability in the bamboo industry.

The state shall propose centralized drying and treating facilities to ensure
bamboo is properly dried and treated before use, enhancing its durability and market
value. Additionally, the establishment of chemical treatment units to protect bamboo
from pests and fungi will further increase its lifespan and quality, the post-harvest
storage facility initiative will be supported by the state.

6.2.2 Anchor Units

Anchor units will be ultra mega units meeting a minimum threshold of 31,000
crores in Fixed Capital Investments or any subsequent Maharashtra Industrial
Policy.

Anchor units are crucial to building a strong cluster ecosystem. The policy
proposes the development of anchor units across five high-potential bamboo-
utilization sectors: Paper, Furniture, Building Material, Textile, and Biofuel. These
sectors have been identified based on their compatibility with bamboo as a
sustainable raw material, their potential to scale in both domestic and export
markets, and their ability to drive rural and industrial economic development. The
policy shall facilitate the establishment of two anchor units in each identified sector.
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Each anchor unit will act as a hub for industrial activity, facilitating the creation
of a comprehensive bamboo-based value chain. These units will operate as both
production centres and ecosystem enablers, connecting upstream cultivators to
downstream manufacturers and end markets. From sourcing raw bamboo to
producing semi-finished and finished goods, anchor units will ensure vertical
integration across the value chain, boosting efficiencies and reducing production
costs. They will also serve as aggregators of demand, providing price and market
assurance to bamboo farmers.

6.2.3 Development of Clusters with CFCs and micro-CFCs

Bamboo cultivation is prominent across several districts, particularly those with
suitable climatic and soil conditions. The policy shall focus on strengthening the
bamboo sector through establishment of 15 clusters with anchor units in areas of
substantial bamboo cultivation potential, with minimum one cluster in each of the
13 regions identified (Gadchiroli, Nagpur, Amravati, Yavatmal, Buldhana,
Chhatrapati Sambhajinagar, Latur, Nandurbar, Nashik, Pune, Kolhapur and
Ratnagiri-Sindhudurg). with additional 2 units allocated as per demand.

To meet current and future raw material demands, the policy proposes leasing
unused forest land for cultivation and plantation of bamboo in the identified clusters.
Clusters are identified as follows:

Proposed Clusters in Maharashtra
9

N bar

Buldhana

Chhatrapati
Nashik Sambhajinagar

9

Pune Latur

L

Ratnagiri 9

Kolhapur

These clusters will be led by one or more anchor units and supported by
multiple MSMEs. These clusters will have Common Facility Centres (CFCs). Units
forming an SPV with a minimum of 20 enterprises within an identifiable and
contiguous area will be considered as a cluster. These clusters will be across bamboo
processing, manufacturing and bamboo-based end products like textile, paper,
furniture, charcoal, handicrafts, etc.
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Common Facility Centres (CFCs)

The objective of establishing Common Facility Centres (CFCs) is to create
centralized hubs that enhance bamboo processing, manufacturing, and product
development. The CFCs shall provide facilities like access to developed land with
pre-existing earth filling, a dedicated 33KV power substation ensuring reliable
electricity supply, and water availability. These CFCs shall provide modern
infrastructure, including de-limbing, splitting, slivering, and finishing units, as well
as manufacturing and testing equipment to improve product quality and efficiency.
Financial support like access to capital investment subsidies, training programs, and
specialized machinery for MSMEs and startups, fostering innovation and the
adoption of advanced technologies like Al and automation shall be extended to these
CFCs through the MSI-CDP and MSE-CDP scheme. Additionally, CFCs will
support research and development, helping bamboo enterprises create high-quality,
market-ready products and increase domestic bamboo utilization.

Micro Common Facility Centres (MCFCs)

The policy also proposes Micro Common Facility Centres (MCFCs) to
address the challenges faced by remote bamboo crafts persons. MCFCs, which cater
to small groups of 15 to 30 artisans, will be provided with basic tool kits, machinery,
and technical training. These will be crucial for nurturing traditional craftsmanship
and improving local production capabilities. This initiative will ensure continuous
guidance and support through formalized structures and networking opportunities
for artisans. The CFCs and MCFCs will collectively enhance the bamboo sector's
ability to integrate into local and global markets by improving product reliability
and quality while fostering collaboration among producers.

6.2.4 Ethanol Extraction

To efficiently extract ethanol, bamboo needs to be chopped before
undergoing the cooking process to separate the cells. During this process, about 4%
dust is produced. Converting this dust into charcoal requires chopping units for
bamboo pre-processing, dust collection systems and conveyor systems for material
transport. Specialized carbonization kilns will be established to convert the dust into
charcoal, with advanced energy-efficient kilns ensuring minimal emissions.
Additionally, dust storage and handling facilities, along with energy recovery
systems, will also be established to improve efficiency.

= Bamboo Activated Carbon (BAC) Production and MSWF Systems

Producing Bamboo Activated Carbon (BAC) and assembling Multi-Layered
Simple Water Filters (MSWF) will require specialized infrastructure. This includes
bamboo harvesting and processing facilities, carbonization kilns, and activation
chambers for converting bamboo into activated carbon through pyrolysis at high
temperatures. Additionally, grinding and sieving equipment is needed to ensure
consistency in BAC particle size, along with laboratories for testing adsorption
properties and water safety. MSWF system production requires manufacturing units
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for durable filter housings, clean assembly rooms, and testing labs to ensure water
quality standards.

6.3 Enhancing R&D and Innovation

With a growing focus on bamboo cultivation and sustainable development in
Maharashtra, promoting research and technology requires infrastructure, technology
and support services for bamboo processing and product development. The
Research and Development centres will work in collaboration with agricultural
universities. The aim of these R&D centres is to enhance the value chain of bamboo,
from cultivation to finished goods, boosting local economies and sustainable
development.
6.3.1 Agriculture University Collaboration

In Maharashtra, several universities offer agriculture courses and conduct
research. Following is an indicative list of universities which are proposed for
collaboration for developing R&D centres.

Indicative list of universities

Sr. University Name Location

No.

1. Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth Dapoli
(DBSKKYV)

2. Mahatma Phule Krishi Vidyapeeth (MPKV) Rahuri

3. Vasantrao Naik Marathawada Krishi Vidyapeeth Parbani
(VNMKYV)

4. Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola

The research and technology centre shall feature facilities across the bamboo
value chain, including advanced production and processing units equipped with
state-of-the-art machinery for efficient bamboo culm processing. Additionally, it
will house R&D facilities and training institutes offering courses and workshops.

The R&D centres will focus in developing new bamboo products, improving
existing manufacturing processes, and exploring innovative uses of bamboo. These
units will be focused on enhancing durability, strength, and utility of bamboo
products, making them competitive in the market.

6.3.2 Carbonization Techniques

Innovation and R&D for bamboo carbonization techniques will focus on
developing advanced pyrolysis technologies with automated, precision-controlled
reactors to optimize temperature, oxygen, and time for higher efficiency and
consistent yields. The policy shall also support research into novel catalysts and eco-
friendly chemical activators which can enhance the activation process, while hybrid
systems incorporating solar or biomass energy will make the process more
sustainable. The state’s research initiatives will focus on designing kilns that
accommodate bamboo's distinct properties, leading to innovations like automated
systems that monitor and adjust the carbonization process. This ensures consistent

w12 oo



quality and efficiency, resulting in higher-quality char briquettes with improved
fixed carbon content and lower ash content.

The innovative techniques developed will be beneficial to attain
decarbonization goals and promote carbon credits, which is a key pillar of the
policy.

6.3.3 Future of Technology for Impactful Bamboo Development

The policy aims to transform the bamboo industry in Maharashtra by integrating
advanced strategies including Al, 10T, blockchain, and emerging technologies to
revolutionize the bamboo industry by optimizing resource use, enabling real-time
monitoring and predictive maintenance, ensuring supply chain transparency, and
enhancing manufacturing processes.

Technology Impact Area
Acrtificial Intelligence | Advanced Data Analysis for Resource Optimization
(AD) Precision Agriculture and Yield Forecasting
Al-Driven Market Trend Analysis and Innovation
Internet of Things Real-time Environmental Monitoring
(1oT) Weather Forecasting and Precise Irrigation
Disease Detection and Prevention
Emerging Remote Sensing for Improved Productivity and Product
Technologies Quality
Customization of Bamboo-Based Applications Through
Technology

Collectively, these advancements will drive significant improvements in
efficiency, sustainability, and innovation within the bamboo sector. For bamboo, the
applications and requirements of these technologies are highly sector-specific.
DNA Barcoding

DNA barcoding is a molecular technique that uses short, standardized DNA
sequences to accurately identify and classify species. For bamboo, this precise
identification is crucial for mapping the correct species to the appropriate use case.
R&D centres will expand research on DNA regions to enhance the accuracy and
efficiency of this technique.

DNA Fingerprinting

DNA fingerprinting is a method used to confirm that bamboo plants grown
through tissue culture are genetically the same as the original plants. This is essential
for maintaining the integrity and performance of bamboo plants in commercial
applications. To improve this process, R&D will focus on developing more precise
molecular markers and techniques to enhance the accuracy of genetic fidelity testing
and address challenges related to genetic variation and contamination in tissue
cultures.

Plant Tissue Culture

Plant tissue culture is a sophisticated technique used to propagate bamboo
through a sterile procedure, ensuring high-quality and high-yield plants. The
advantages of plant tissue culture for bamboo are significant: it allows for high
multiplication rates, producing a large number of plants from a small initial sample;
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ensures disease-free plants by maintaining a sterile environment; supports year-
round production independent of seasonal changes; and is space-efficient, suitable
for both large and small-scale cultivation. Research into optimizing plant growth
conditions, improving culture procedures, and incorporating techniques such as
micro-rhizome induction will be undertaken in the R&D centres.

Building on the potential of tissue culture, the State government has launched
the Atal Bamboo Samrudhi Yojana through a task force, providing subsidies to
farmers for the supply and maintenance of these high-yield, tissue-cultured bamboo
plants. Farmers will receive a subsidy of X175 per sapling for planting and
maintaining 1200 saplings over 2 hectares, with payments distributed over three
years. This represents a significant enhancement from the earlier scheme, which
supported 600 plants per hectare. In addition to bamboo plants, the subsidy will
cover essential costs such as planting, watering, protection, and fertilizers, ensuring
that farmers have the necessary resources to maintain healthy bamboo plantations.

The policy shall facilitate the development of a support system for farmers
through knowledge-sharing platforms, training programs, and demonstration plots.
This will equip farmers with the latest techniques and best practices, enhancing
productivity and ensuring that the tissue-cultured bamboo plants supplied through
the Atal Bamboo Samrudhi Yojana achieve their full potential in the field.

6.3.4 International Collaboration for Sector Advancement

To elevate Maharashtra’s bamboo industry to global standards, the policy will
proactively foster strategic partnerships with leading bamboo-producing nations,
particularly ASEAN countries such as Vietnam, Indonesia, Thailand, and the
Philippines. These collaborations will focus on structured knowledge-sharing
platforms, joint research and development (R&D) projects, and targeted technology
transfer in areas such as value-added bamboo products, sustainable harvesting
techniques, and bamboo-based construction. The Government of Maharashtra shall
sign MoUs with international institutions, convene annual Indo-ASEAN Bamboo
Innovation Forums, and facilitate exchange programs for artisans, entrepreneurs,
and researchers.

6.4 Driving Bamboo Productivity and Resource Optimization (BambooPRO)
Initiative: Skilling, Innovation and Excellence

Understanding the skills required across the various stages of the bamboo sector
is crucial for optimizing production, enhancing quality, and driving market success.
Each stage demands specialized knowledge and expertise to ensure the efficient and
sustainable growth of these industries. Thus, the policy introduces BambooPRO —
Productivity and Resource Optimization, focusing on advanced skilling, innovation
and excellence.
6.4.1 Educational Programs for Cultivation and Production

Skills required at this stage include knowledge of bamboo species and their
characteristics, expertise in bamboo cultivation techniques, and familiarity with
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bamboo processing technologies. Key skills involve the ability to analyse different
species for optimal growth conditions, proficiency in modern and traditional
cultivation methods and an understanding of the initial processing steps necessary
to prepare bamboo for further use.

The policy shall work in convergence with existing skilling policies and
schemes while encouraging a streamlined, digitized process for training centres. It
shall also facilitate a BambooPRO Support Agency to standardize courses and
oversee Training of Trainers (ToT).

6.4.2 Incubation Centres for Market Application

The policy shall enable bamboo players to identify product opportunities,
understand various product applications and use cases, and develop proficiency in
installation and maintenance practices. Skill development will be supported by
market research training, customer relationship management courses, and
environmental sustainability workshops. Creation of incubation hubs equipped with
product development, testing, and commercialization, will provide access to finance
and market linkages.

Indicative list of facilities to be included in incubation centres:

e Workspace facilities and laboratory | ¢ Access to seed funds, angle funds,
infrastructure etc.
e Legal and business advisory e Support in market growth strategies
e Mentorship connections and e Market linkages
workshops e Acceleration support
o Networking Opportunities

6.4.3 Artisan Connect Programs for Product Development

The Artisan Connect Program is essential for bamboo artisans to elevate their
skills and ensure high-quality production in the bamboo sector. Under the policy,
the program aims to improve the livelihood of artisan regional communities through
customized intervention strategies. It addresses the need for precise cutting and
processing, effective assembly techniques, and rigorous quality checks, which are
crucial for crafting superior bamboo utility items. The program seeks to reduce
waste, enhance craftsmanship, and align with industry standards by providing
practical, hands-on training and theoretical knowledge. To improve program
outcomes, the policy will facilitate a global network of bamboo experts for sourcing
new technologies and expertise. The Artisan Connect Program and the proposed
Micro Common Facility Centres (MCFCs) will jointly elevate bamboo
craftsmanship and address the challenges faced by artisans at the grassroots level.
6.4.4 Identify Krishi Vigyan Kendra (KVK) and Other Agencies

The state shall designate Krishi Vigyan Kendras (KVKSs) under central and state
agricultural universities (SAUs) to provide training for farmers and other
stakeholders. Demonstration model plots will be established through these
KVKs/SAUs. Additionally, farmer training will be delivered through sector skills
councils or other esteemed institutes as listed below:
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List of Institutes

Sr. No. | Institutes
1. Agriculture Skill Council of India
2. Bamboo and Cane Development Institute
3. Construction Skill Development Counsil of India
4. Furniture & Fitting Skill Council
5. Government Industrial Training Institute
6. Handicraft and Carpet Sector Skill Council
7. Industrial Design Centre
8. Indian Plywood Industries Research and Training Institute
9. Industrial Training Institute
10. National Institute of Design
11. National Skill Training Institute for Women

6.5 Promoting Decarbonization & Sustainability
6.5.1 Sustainable Development Goals and Bamboo

The Sustainable Development Goals (SDGs) consist of 17 goals and 169 targets
designed to guide and optimize global development efforts to enhance human well-
being, with the aim of leaving no one behind by 2030. Bamboo has the potential to
play a significant role in achieving several of these SDGs.

Sustainable Development Goals and Bamboo Application

SDG Goal | Bamboo Application

0 Bamboo cultivation can provide livelihoods for rural communities
. ee e by creating jobs in farming, processing, and manufacturing. It
M‘Rﬁ offers economic opportunities in areas where traditional industries

may be limited.

GENDER

EOUALITY Bamboo industries can create opportunities for women in rural
areas, particularly in bamboo processing and handicraft sectors,

g thereby promoting gender equality.

Energy derived from bamboo through gasification, ethanol
production, and charcoal offers an affordable, non-polluting
biofuel that efficiently utilizes waste from the bamboo sector.

il | The bamboo sector offers livelihood opportunities that will

/\/ promote inclusive and sustainable economic growth, providing

‘I' decgnt work and improved quality of life for a large segment of
society.

INDUSTRY, INHOVATION

sonssrorie | Manufacturing serves as a significant source of employment. The
& establishment of high-value bamboo-based industries would
further enhance the manufacturing value added per capita.

10 fachs Bamboo cultivation and manufacturing units can reduce economic
< - ) inequality by providing income opportunities in underserved
v regions, promoting inclusive growth.
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The objective of this goal is to guarantee access to safe and
affordable housing by 2030. Utilizing bamboo and other locally
sourced, eco-friendly materials can offer practical, localized
solutions to facilitate implementation.

Utilizing locally sourced and eco-friendly materials such as
bamboo, along with implementing effective production and waste
management practices, will contribute to achieving this goal.

13 o Bamboo cultivation helps sequester carbon dioxide, mitigating
@ climate change by acting as a carbon sink and reducing
greenhouse gas emissions.

Bamboo helps combat deforestation and land degradation,
promotes biodiversity, and restores degraded lands due to its fast
growth and soil stabilization properties.

17 PARTNERSHIPS

e | Bamboo cultivation and the development of eco-friendly products
@ through innovation and technology can enhance national and
international participation in sustainable development.

As a sustainable, cost-effective, and eco-friendly resource, bamboo offers
solutions for safe and resilient building and infrastructure, aligning with the pillars
of sustainable development.

6.5.2 Carbon Markets

Carbon markets enable the trading of carbon credits, where one credit equates
to one tonne of CO: (or equivalent gases) reduced, avoided or sequestered. These
markets are divided into compliance markets (regulatory) and voluntary markets
(optional participation) and have gained global prominence as tools to meet climate
goals under the Paris Agreement.

India’s Carbon Compliance and Sequestration Trading (CCST) mechanism sets
emissions intensity targets for high-emission sectors like power, steel, and cement.
Companies performing better than their targets earn credits, while others must
purchase them, operating under a baseline-and-credit model that includes both direct
and indirect emissions.

Bamboo offers a high-potential solution in carbon markets due to its rapid
growth and capacity to sequester up to 392 tonnes of CO- per hectare. Maharashtra,
aiming to cut emissions intensity by 20% by 2028, plans to integrate bamboo into
its carbon reduction strategy. The carbon credit and accounting framework for
bamboo will be aligned with the provisions of the Maharashtra Industrial Policy to
ensure consistency and regulatory coherence.

6.5.3 Reforestation and Land Restoration Projects

Land degradation is driven by various factors, with climate change being a
significant issue in Maharashtra. Crop damage in the state is estimated to exceed at
over X 7000 crores, affecting nearly 46 lakh hectares and 50 lakh farmers. Given
this extensive damage, integrating bamboo cultivation into reforestation and land
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restoration projects is crucial. Bamboo offers a sustainable solution for combating
deforestation and soil degradation due to its rapid growth and extensive root
systems. By incorporating bamboo into agroforestry systems and on degraded lands,
Maharashtra can improve soil health, prevent erosion, and restore ecosystems.
Bamboo's dense root network stabilizes soil, reduces surface runoff, and enhances
soil fertility through its leaf litter, which enriches the soil with organic matter.
6.5.4 Sustainable Waste Management: Farm-Fabricate-Framing-Funnelling
Back (4F Principle)

The policy proposes the 4F Principle of Sustainable Bamboo Waste
Management—Farm, Fabricate, Framing, and Funnelling Back. This closed-loop
process ensures bamboo is utilized sustainably and efficiently. It begins with
Farming, where bamboo is cultivated sustainably, ensuring regeneration and
minimal environmental impact. Next, Fabrication involves the manufacturing and
production process. Framing refers to the strategic use of these materials across
sectors, emphasizing sustainability in architecture and manufacturing. Finally,
Funnelling Back closes the loop by recycling bamboo waste and byproducts,
returning them to the farming process or converting them into energy, ensuring
minimal waste and maximizing resource efficiency. This cycle promotes
environmental responsibility and supports circular economies by integrating
sustainably across the value chain: Production, Transformation, and Consumption.

6.6 Administering Strategic Promotion & Marketing
6.6.1 Marketing and Promotion Assistance

e The policy shall host exclusive promotional event, trade fairs and exhibitions
focused on Maharashtra’s bamboo products and innovations. Additionally,
targeted export promotion initiatives and participation in international trade
fairs would help showcase Maharashtra's bamboo products on a global scale.

e Encourage MSMEs to adopt e-commerce platforms for expanding their
market reach. This includes providing technical assistance for developing e-
commerce platforms.

e Industries Department, Government of Maharashtra shall take proactive
measures to increase market horizons by vale addition, design, excellent
packaging and branding of bamboo products. By offering financial
assistance. Supporting MSMEs in obtaining quality certification like 1SO,
AGMARK and other relevant standards to enhance their market credibility.

o Facilitate and modernize rural markets to provide direct access to consumers
and reduce intermediaries, thus ensuring better price realizations for
MSMES.

e 1% of the Policy budget or INR 10 Cr per year, whichever is higher, will be
allocated to ensure policy promotion and uptake, capacity building and
Impact monitoring.
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6.6.2 Bamboo Excellence Awards

The policy shall present awards every year to pioneers in the bamboo sector.
Criteria will be based on sustainability, innovation, quality, and community impact.

Awards shall be conferred annually to bamboo sector units across categories,
recognizing sustainability, technology and unique products. The State Government
shall confer Bamboo Excellence Awards will facilitate the best performing units/
startups in bamboo sector by conferring bamboo awards at state level. The main
objective of the awards is to recognize and appreciate the performance of bamboo
units and startups to encourage them for better performance in the future. The details
will be outlined in the modalities.

The categories for the awards are as follows:

Sr. | Major Categories Sub- Categories

No.

1. | Industry Innovative Bamboo Products Manufacturer

2. | Excellence Awards | Bamboo Exporter of the Year

3. | Manufacturing Best Bamboo Manufacturing Unit

4, | Units Awards Bamboo Waste Management & Recycling

5. Technology Adoption in Bamboo Manufacturing

6. | Design & Bamboo Furniture Design Excellence

7. | Innovation Awards | Bamboo Textile & Apparel Innovation

8. Sustainable Bamboo Packaging Solutions

9. | Social & Community Development through Bamboo Initiatives

10. | Environmental Environmental Stewardship in Bamboo Industry
Impact Awards

11. | Special Young Entrepreneur

12. | Recognition Best Female Entrepreneur

13. Innovation in Bamboo-based Biotechnology

6.6.3 Public Procurement through GeM

The policy shall promote of bamboo & bamboo goods through public
procurement via a dedicated window ‘The Green Gold Collection’ on the GeM
portal. The portal shall feature a selection of finely crafted bamboo products,
including handicrafts, disposable items, and office supplies, available on the GeM
portal. The initiative shall provide bamboo artisans, weavers, and entrepreneurs in
rural areas access to government buyers. It encourages the adoption and use of
bamboo products among government buyers, promoting a sustainable rural
economy for a self-reliant India (Atmanirbhar Bharat).

The program also seeks to connect farmers with markets, ensuring that bamboo
producers have a ready market for their crops and that the domestic industry receives
a steady supply of quality raw materials. Additionally, it aims to enhance the skills
of traditional bamboo craftsmen to meet the needs of contemporary markets by
partnering with enterprises and leading institutes. For promotion of bamboo, priority
to bamboo gift articles, etc. will be given by the government departments, agencies
and PSUs.
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Under the Maharashtra Bamboo Industry Policy 2025, all government entities,
including departments, agencies and PSUs shall give preference to bamboo products
and procure bamboo products from registered bamboo units and use it as a
replacement for wood. Whatever bamboo is cultivated or processed in Maharashtra,
under the policy a direct 50% buying reservation for bamboo for their requirement
for products having bamboo-based alternatives will be provided applicable to all
government departments, agencies and PSUs.

The policy shall also exempt the registered MSME bamboo units from paying
tender form fee and earnest money deposit (EMD).

6.6.4 One District One Product (ODOP) and Geographical Indication (Gl)
Promotion

The State shall support officially notified One District One Product (ODOP)
and Geographical Indication (GI) in Bamboo and Bamboo products for focused
promotion and marketing. The support shall include common branding, design
support, cluster-level marketing, and convergence with export promotion schemes.

6.7 Ease of Doing Business

6.7.1 MAITRI - Single Window Clearnce - GoM shall facilitate permission and
incentives through Single window investor facilitation cell “MAITRI”. The
facilities under Ease of Doing Business (EoDB) will ensure seamless establishment
and operations in bamboo processing units and allied units.

6.7.2 Green Certification and Eco-Labelling - In alignment with National
Bamboo Mission (NBM), a Certified Agency shall be identified by Maharashtra’s
Bamboo Mission in consultation with the Bamboo Technical Support Group
(BTSG) within the state’s zone. Bamboo nurseries that meet quality standards will
be accredited under the NMB. The criteria for certification will cover aspects of
genetic purity, growth potential, disease resistance and suitability for the local
climate.

6.7.3 Facilitation Market Linkages - Establishing linkages with centralized
logistics hubs which will facilitate the efficient storage, packaging, and distribution
of bamboo products both domestically and internationally. These hubs will be
identified near processing centres and major transportation routes to optimize
logistics. Partnering with logistics companies will ensure cost-effective
transportation solutions, enhancing the market reach and competitiveness of
bamboo products.

6.7.4 24X7 Operations — Manufacturing units, research and development units,
start - ups and other units allied to bamboo sector shall be permitted to operate 24x7
while ensuring adherence to safety norms as prescribed by the Labour Department
and other relevant authorities.

6.7.5 Promotion of handicrafts - The policy shall support interactive workshops,
buyer-seller meetings, and the preparation or updating of catalogues to showcase
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products and capabilities at both the zonal and state levels. Such events will occur
at urban haats, exhibition centres, places of tourist importance, trade facilitation
centres, industrial townships, marketplaces, etc. This will ensure continuous
availability of a marketing platform, which will provided by the government on a
concessional rate.

6.7.6 Facilitation for Skill & Entrepreneurship development - The Directorate
of Industries Maharashtra, in association with Skill Development and
Entrepreneurship promoting institutions shall jointly map skill gaps and design
appropriate short term and long-term courses to be implemented by the promoters
of bamboo processing industries. The related schemes of the State and Central
government for skill enhancement, reskilling, upskilling and incubation will be
detailed for the optimum results.

6.7.7 No prior Permissions - Units having investment up to ¥ 100 crores will get
special relaxation under Ease of Doing Business (EoDB) to start their activities
without prior permissions / approvals. MSME entities engaged in eligible bamboo
activities falling under Green/ White category as per MBCB norms shall be allowed
to start development from the date of possession of land / premise without prior
permission, however the unit should obtain all the statutory clearances within 1 year.
In the case of ready premises, units shall be allowed for obtaining statutory
permissions within a period of 1 year from date of operation of unit. However, it
would be mandatory for them to inform Directorate of Industries of their activities.

6.8  Policy Incentives
6.8.1 Eligibility Criteria

The classification of units for the Maharashtra Bamboo Industry Policy 2025
will be follow the minimum investment and employment criteria as per the
prevailing Maharashtra Industrial Policy.
6.8.2 Fiscal Incentives
6.8.2.1 Industrial Promotion Subsidy

The Industrial Promotion Subsidy will be granted at 100% gross SGST on the
annual sales for the eligible units in Maharashtra for a period of 10 years.
6.8.2.2 Capital Subsidy

Under the policy, the capital subsidy for new and expansion units in the
identified clusters as mentioned in Para. 6.2.3 shall be eligible for subsidy of 20%
of the FCI comprising of Plant & Machinery only for various entities in 5
instalments. Details of the capital subsidy as mentioned below in the table.

Sr. | Classification of Unit | Total units to be | Capital Maximum

No. incentivized Subsidy (% | up to (Rs.
under the policy | of FCI) Crores)

1. MSME 300 20% 1

2. Large Units 50 20% 5

3. Mega Units 10 20% 10
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6.8.2.3 Production Linked Incentive (PLI)/ Turnover Based Subsidy

In order to promote enhanced value addition and develop end use product
segments, the policy provides PLI to incentivise Export Oriented Units (EOUs)
based on incremental sales over a defined base year. Eligible units shall receive an
annual financial incentive up to 5% of the incremental sales or maximum cap,
whichever is less, for 5 years, as per the following schedule:

Sr. Units Incentives on Maximum Cap (Rs.
No. Incremental Crores)

Turnover
1. MSME 5% Rs. 1 crore p.a.
2. Large Units 5% Rs. 2 crore p.a.
3. Mega Units 9% Rs. 5 crore p.a.

Provide that:
e Production Linked Incentives are applicable only for Export Oriented Units
only.
e The unit should be operational for at least 2 years with the sales of previous
year taken as the base year for calculating incremental sales.
e A minimum of 50% bamboo-based raw material composition procured from
within the state, by volume, in the final product.
e The disbursement of the incentive will be an annual payout based on audited
financials, production and sales data.
6.8.2.4 Interest Subsidy
The state government shall provide an interest subsidy of up to 5% on eligible
term loans, subject to the enterprise contributing minimum 5% of the payable
interest rate per annum. Interest subsidy will be capped at X1 crore p.a. for MSME,
2 crore p.a. for Large and X5 crore p.a. for Mega units provided to the new or
expansion units of bamboo-based industries for a period of 5 years.
6.8.2.5 Stamp Duty Exemption
New units as well as units undertaking expansion/ diversification will be
exempted from the payment of stamp duty for transactions (for articles
hypothecation, pawn, pledge, deposit of title deeds, conveyance, charge on
mortgage property, lease, mortgage deed and security bond on mortgage deed) in
accordance with the prevailing Maharashtra Industrial Policy.
6.8.2.6 Electricity Duty Exemption
The new eligible units shall be exempt from payment of electricity duty for a
period of 5 years for MSME and Large and 10 years for Mega and Ultra Mega units.
Necessary notification under the provisions of the Electricity Duty Act 1958 will be
issued separately by the Energy Department, Government of Maharashtra.
6.8.2.7 Power Tariff Subsidy
The power tariff subsidy for new units will be to the extent of Z1 per unit
consumed for 5 years from the date of commencement of commercial production/
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activity. The subsidy will be capped at X5 lakhs p.a. for MSME, %10 lakhs p.a. for
Large, 350 lakh for Mega and Ultra Mega/Anchor units.
6.8.2.8 Support for Technology Adoption

Under the policy, MSME units will be incentivised for adoption of Industry 4.0
technology for smart processing and manufacturing purposes, including Al, robotics
and automation, etc. One time incentive of 25% of the investment in technology
shall be reimbursed, up to the limit of X5 crores to the first 50 entities during the
policy period. Modalities for technology adoption will be issued separately.
6.8.2.9 Subsidy for Tissue Culture Labs and R&D units

To encourage innovation and R&D, a subsidy of 50% the limit up to 2 crores,
for the establishment of 10 new tissue culture labs and dedicated R&D units during
the policy period.
6.8.2.10 Market Development Assistance

The policy shall reimburse eligible bamboo units and startups 50% exhibition
participation fees (space cost/rent) for exhibitions promoted or organized by
Government of India, State Government, EPCs and other reputed organisations at
national and international level subject to a ceiling of X1 lakh for national and 3
lakhs per unit for international, limited to 50 units for domestic and international
each per year.
6.8.2.11 Critical Infrastructure Fund

Government of Maharashtra has earmarked the budgetary provisions to address
the industrial infrastructure gaps in first and last mile connectivity. Critical
Infrastructure fund aims to enhance last mile connectivity and creation and
upgradation of necessary industrial infrastructure such as electricity, water, road and
CETPs in industrial areas. Aligned as per the provision of the fund, the support shall
be provided. The final decision on sanctioning projects shall be taken on a case-by-
case basis, along with details of financial assistance.
6.8.2.12 Venture Capital Fund

To encourage innovation and entrepreneurship in the bamboo sector, the State
Government shall establish a dedicated Venture Capital Fund with a corpus of X300
crores. The Fund shall exclusively support DPIIT-recognised startups registered in
Maharashtra, engaged in hi-tech sectors within the bamboo value chain.

This initiative is intended to promote the growth of bamboo-based enterprises
by enabling entrepreneurs to transform innovative ideas into scalable and
commercially viable business models.
6.8.2.13 Customised Package of Incentives for Anchor Manufacturing Units

Ultra Mega/ Anchor Units shall be eligible for incentives at least equivalent to
those specified for Mega Units. Further, Ultra Mega and Anchor Unit projects may
be extended customized incentive packages. The Cabinet Sub-Committee shall be
empowered to sanction such customized incentive packages for Mega and Ultra
Mega Projects.
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On the recommendation of the High-Power Committee, the Cabinet Sub-
Committee may, on a case-to-case basis, approve the grant of special or additional
incentives for Ultra Mega/ Anchor Projects.

Total incentives availed shall not exceed 120% of the Fixed Capital Investment
(FCI).

7. Institutional Framework for Policy Implementation & Support
To facilitate growth of bamboo sector and ensure effective implementation of
the Maharashtra Bamboo Industry Policy 2025, the Industries Department will serve
as the nodal agency. A dedicated bamboo task force for development of bamboo
sector will be constituted under the Department of Industries, Government of
Maharashtra.
The State Bamboo Taskforce Agency will oversee policy implementation,
with periodic reviews and revisions to ensure effectiveness and relevance. This
multidisciplinary Task Force will function as the apex institutional mechanism
responsible for providing policy guidance, monitoring implementation, fostering
inter-departmental coordination, and enabling stakeholder engagement to promote
the sector's holistic growth.
The Bamboo taskforce will comprise of the following:
e Representatives from key government departments including Industries,
Planning, Agriculture, Environment, Finance, Forest, Rural development,
EGS, Energy etc.

e Representatives from Bamboo Mission and Maharashtra Bamboo
Development Board.

e Industry experts from bamboo sector

e Academia and training institutions

High-Power Committee and Cabinet Sub-Committee - The High-Power
Committee and Cabinet Sub-Committee, shall have the composition and mandate
as per the provisions of the prevailing Maharashtra Industrial Policy.

8. Convergence
Convergence of other policies and programs of Central and State
Governments:

Measures will be taken to coordinate and facilitate efforts with various central
government departments related to bamboo cultivation, manufacturing, and skill
development. Under the Maharashtra Bamboo Industrial Policy 2025, entities will
be assisted for the speedy approval of schemes and coordination with the
Government of India for obtaining necessary approvals.
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Various schemes and details relating of bamboo policy

Scheme/
Policy Name

Department

Details under the policy/ scheme

National
Bamboo
Mission

Ministry of
Agriculture
& Farmers
Welfare, Gol

Focuses on the development of complete value
chain of bamboo sector to link growth with
consumers starting from planting material,
plantation, creation of facilities, skilled
manpower and brand processing marketing,
micro, small & medium enterprises, and brand
building initiative in a cluster approach mode.

Currently the scheme is being implemented in 24
states/ UTs.

The scheme has provisions to raise bamboo
plantations as well as establish units for bio-
energy extraction, activated carbon product,
charcoal making, pellet making, ethanol gasifier,
etc. for government agencies and private
entrepreneurs.

Under NBM, 367 bamboo nurseries established,
212 bamboo nurseries accredited by the State
Level Accreditation Committees, 46,000 ha
bamboo plantations established in non-forest
government and private lands, 81 units for
bamboo primary processing established, 416
units established for value addition and product
development, and capacity building for 15,000
persons including farmers, artisans and
entrepreneurs.

Atal Bamboo
Samruddhi
Yojna

10,000 hectares of private land across the state
under. The scheme, a farmer will be paid X 7 lakh
per hectare of plantation. Bamboo will also be
planted on waste land and the first project will be
implemented in Nandurbar on 1.2 lakh acres.
The Centre will provide 90% of the funds and the
state the remaining 10% for private land. For
tribal land, the scheme will be fully funded by the
central govt.

Prime
Minister’s
Employment
Generation
Program
(PMEGP)

Ministry of
MSME

It is a major credit-linked subsidy programme for
generating employment in the country by setting
up of micro-enterprises in the non-farm sector
including under bamboo industry.

Under PMEGP, general category beneficiaries
can avail Margin Money subsidy of 25% of the
project cost in rural areas and 15% in urban
areas. For beneficiaries belonging to Special
Categories such as Scheduled Castes, Scheduled
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Tribes, OBCs,
servicemen, Physically Handicapped,
beneficiaries belonging to  North-Eastern
Region, Hill and Border areas, etc., the Margin
Money subsidy is 35% in rural areas and 25% in
urban areas. The maximum cost of the project is
%25 lakh in the manufacturing sector and %10
lakh in the service sector.

The number of units under bamboo industry
assisted under PMEGP from 2018 to 2022 (up to
21.03.2021) are 1075 with %14 crores subsidy
disbursed.

Minorities, Women, EXx-

Scheme for
Fund for
Regeneration
of Tradition
Industries
(SFURTI)

Ministry of
MSME

The aim of Scheme for Fund for Regeneration of
Traditional Industries (SFURTI) is to organize
traditional industries and artisans into collectives
and make them competitive, provide sustained
employment and enhance marketability of
products. The scheme supports creation of
Common Facility Centers (CFCs), procurement
of new machineries, production infrastructure,
setting up raw material banks, skill development
and training, market promotion initiatives, etc.
Major sectors supported under SFURTI are
Bamboo, Honey, Textiles, Agro Processing,
Handicrafts, Khadi, Coir, etc.

Under the scheme, financial assistance of up to
2.5 crores is given to ‘Regular Clusters’ having
up to 500 artisans, and up to %5 cr. to ‘Major
Clusters’ having more than 500 artisans.

Since 2014-15 up to 2022 (Mar 2022), 41
bamboo clusters have been approved with
Government of India assistance of 398.64 cr.
benefitting 9197 artisans.

Mahatma
Gandhi
National Rural
Employment
Guarantee Act

The primary goal of the scheme is to enhance the
livelihood security of people in rural areas by
guaranteeing at least 100 days of wage
employment in a financial year to every
household whose adult member volunteer to do
unskilled manual work.

The key features of the scheme are right to work,
employment generation, unskilled manned work
and focus on sustainable development.

The budget estimate and fund release under the
scheme are as follows:

(% Crores)
Year Budget Estimate | Fund Released
2020-21 1,11,500 1,11,170
2021-22 98,000 94,467
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2022-23
2023-24
(As on Oct 23)

89,400
60,000

90,810
56,105*

Bamboo cultivation is promoted under the
MGNREGA Scheme. Under the project, farmers
will be given subsidy for bamboo cultivation in
the district which will provide employment.

The scheme aims a total of 10.31 lakh hectares
of bamboo plantation in the next four years while
1.14 lakh hectares in the year 2024-25.

Green Skill
Development
Programme of

MoEF&CC

The Green Skill Development Program of
MOEF&CC offers bamboo-based course on
propagation and management of bamboo (factual

Ministry of knowledge of propagation, processing and

Environment, management of bamboo) and value addition &

Forests & marketing of bamboo.

Climate

Change

(MoEF&CC)

Chief Minister | Directorate The Chief Minister Employment Generation

Employment of Industries, | Programme is a credit-linked subsidy program in

Generation Industries Maharashtra that helps establish micro and small

Programme Department | enterprises and create employment

(CMEGP) opportunities.
The aim is to establish around 1 lakh MSMEs in
the next 5 years and achieve employment. The
programme provides benefit to manufacturing
sector including agro-based/ primary agro
processing sector, E-Vehicle based goods
transport and service industries.

Maharashtra Directorate | The Maharashtra State Export Promotion Policy

Export of Industries, | 2023 is a strategic initiative aimed at boosting the

Promotion Industries state's export potential by enhancing

Policy 2023 Department | infrastructure, attracting investments, and

supporting key industries. The policy targets
manufacturers, MSMEs, and large-scale
industries (LSIs) engaged in export activities. It
emphasizes the development of export
infrastructure through Public-Private
Partnerships (PPP), institutional support via the
Maharashtra  Export  Promotion  Council
(MEPC), and the promotion of ODOP (One
District One Product) and Gl (Geographical
Indication) products. Additionally, it seeks to
streamline export processes under the Ease of
Doing Export (EoDE) framework and align
various state policies to create a cohesive export
ecosystem.
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Exporting units—both inside and outside
EOIPs—can avail benefits such as stamp duty
exemption, interest subsidies, SGST refunds,
electricity duty exemption, and capital incentives
for technology upgrades. MSMEs receive
additional support including assistance for
international exhibitions, logistics incentives,
and subsidies for cross-border e-commerce.

Maharashtra
Logistics
Policy 2024

Directorate
of Industries,
Industries
Department

The Maharashtra Logistics Policy 2024 aims to
strengthen multi-modal connectivity, streamline
freight movement, and enhance infrastructure
across the state, creating a robust ecosystem for
industrial growth. Efficient logistics networks
under the policy can significantly reduce
transportation costs and time for bamboo raw
material and finished products, boosting
competitiveness of the sector.

The policy emphasizes the development of
district, regional, state, and international logistics
hubs, which can be leveraged to facilitate smooth
supply chains for bamboo processing and
exports.
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Annexure-1

Definitions

Carbon Credits — Carbon credits represent emission reductions, emissions
avoidance or emissions removal from the atmosphere. Each carbon credit represents
1 tCO2e reduced or removed.

Micro, Small & Medium Enterprises (MSMEs) — MSMEs shall be construed as
per their definition in the Micro, Small and Medium Enterprises Development Act,
2006. (MSMED Act, 2006) published vide Gol’s extraordinary gazette dated 21st
March 2025.

Micro Enterprises — A micro enterprise, where the investment in Plant & Machinery
or Equipment does not exceed 32.5 crores.

Small Enterprises - A small enterprise, where the investment in Plant & Machinery
or Equipment does not exceed I25 crores.

Medium Enterprises - A medium enterprise, where the investment in Plant &
Machinery or Equipment does not exceed 2125 crores.
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Annexure 2:

Varieties of Bamboo

Sr. Name of Genera Sr. Name of Species
No. No.
1. Bambusa 1 Bambusa affinis
2 Bambusa assamica
3 Bambusa balcooa
4 Bambusa bambos
5 Bambusa bambos var gigantea
6 Bambusa burmanica
7 Bambusa cacharensis
8 Bambusa dissimulator
9 Bambusa glaucescens
10 Bambusa jaintiana
11 Bambusa longispiculata
12 Bambusa multiplex
13 Bambusa multiplex Alphonse akrr
14 Bambusa nana
15 Bambusa nutans
16 Bambusa pallida
17 Bambusa polymorpha
18 Bambusa striata
19 Bambusa teres
20 Bambusa tulda
21 Bambusa tulda var striata
22 Bambusa ventriecosa kimmei
23 Bambusa vulgaris
24 Bambusa wamin
2. Dendrocalamus 1 Dendrocalamus asper
2 Dendrocalamus brandisii
3 Dendrocalamus giganteus
4 Dendrocalamus hamiltonii
5 Dendrocalamus latiflorous
6 Dendrocalamus longispathus
7 Dendrocalamus membranaceus
8 Dendrocalamus sikkimensis
9 Dendrocalamus somdevai
10 Dendrocalamus strictus
11 Dendrocalamus yunnanensis
3. Dinochloa 1 Dinochloa andamanica
2 Dinochloa maclelandii
4. Gigantochloa 1 Gigantochloa albociliata
2 Gigantochloa atroviolacea
3 Gigantochloa atter
4 Gigantochloa macrostachya
5 Gigantochloa manggong
6 Gigantochloa nigrociliata
7 Gigantochloa rosrata
8 Gigantochloa verticillate
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Guadua

Guada augustifolia

Melocalamus

Melocalamus compactiflourus

Melocanna

Melocanna baccifera

X N|o|o

Ochlandra

Ochlandra ebracteate

Ochlandra scriptoria

Ochlandra setigera

Ochlandra travancorica

Ochlandra travancoria hirsute

Oxytenanthera

Oxytenanthera abyssinica

Oxytenanthera parvifolia

10.

Phyllostachys

Phyllostachys assaica

Phyllostachys aurea

Phyllostachys mannii

Phyllostachys nigra

Phyllostachys sulphurea

11.

Pseudosasa

Pseudosasa japonica

12.

Pseudoxytenanthera

Pseudoxytenanthera bourdillonii

Pseudoxytenanthera ritcheyi

Pseudoxytenanthera stocksii

13.

Sasa

Sasa fortunei

Sasa fortunei variegated

14.

Schizostachyum

Schizostachyum beddomei

Schizostachyum brachycladum

Schizostachyum dullooa

Schizostachyum pergracile

Schizostachyum polymorphum

15.

Shibataea

Shibataea kumasaca

16.

Thyrsostachys

Thyrsostachys oliveri
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Thyrsostachys siamensis
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Annexure 3:

Commercially significant species of bamboo with region and common uses

Sr. | Species Details Region Common Use

No.

1. Bambusa Madhya Structural bamboo, used
bambos var Pradesh, for pulp, construction,
gigantea Maharashtra & | archery handicrafts,

Most parts of | furniture
India

2. Bambusa The bambusa nutans North-eastern | House construction and

Nutans grows at an altitude of regions, Orissa | craft activities including
500 to 1500m and prefers | and Bengal the art of basketry,
moist hill slopes. The household items
culm of this bamboo is
smooth, loosely clumped
and has height up to
20m.

3. Bambusa This bambusa North-eastern | It has an edible shoot
Polymorpha polymorpha likes a deep, | and other which is consumed as a

fertile, and well-drained | regions like vegetable. Also used in
soil or riverine alluvial Arunachal making of handicrafts,
soil. The culmis also 25 | Pradesh, house construction and
m tall. Meghalaya and | pulping.

Tripura

4. Bambusa This type of bamboo Natural forests | Used in paper making,

Vulgaris prefers moist soil and is | of central India | decorative items and
an open clump type and North-east. | handicrafts. Also used in
species. It has a smooth manufacture of products
and shiny texture and is like hunting or fishing
20m tall. apparatus, domestic or
personal items, lightening
or fuel.

5. Bambusa striata | There are two varieties Used for landscaping,
with green and yellow poles, pulp, and domestic
stripes with green stripes. use.

6. | Bambusa Tulda | Bambosa tulda is also The culms are often used
known as the Indian in construction, furniture,
timber and considered to mats, and handicrafts
be one of the most among other things.
species of bamboo. It is
found at altitude of
1500m.

7. | Dendrocalamus | This type of bamboo Poles, pulp, and edible

asper prefers sandy clay loam shoots
or shallow literati soil
mixed with fine sandy
clay having good
drainage is essential.

8. | Dendrocalamus | This type of bamboo has | The Building furniture,
Brandisii an ashy grey culm with a | dendrocalamus | basketry, handicrafts, etc.

smooth texture and is brandisii can
20m tall. The species is be found in
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Dullooa

of 1200m and is
extensively present in the
northeastern region of the
country.

and Meghalaya

found in the tropical Manipur and
forests and has arrow Karnataka.
shaped leaves.
9. Dendrocalamus | The bamboo prefers a It is found in Use in construction of
Hamiltonii fine textured soil and can | large numbers | different materials and
be found in semi- in the north- consumed as an edible
evergreen forests. eastern part shoot.
and the
Himalayan
region.
10. | Dendrocalamus | This bamboo is also It is used in construction
Giganteus known as giant bamboo and in paper making. The
or the dragon bamboo. It clums are used for
is known to be the tallest furniture, vases, buckets,
bamboo species in the matting, boards, rural
world, found at an housing, and water pipes.
altitude of 1200m.
11. | Dendrocalamus | The dendrocalamus Generally Mainly used for musical
Strictus stritus is a native to found in semi- | instruments, furniture,
south-east asia. The dry and dry rafts, mats, baskets, and
clums are 8-20m tall and | deciduous household utensils.
are hallow in humid forests.
conditions but become
solid in dry conditions.
12. | Dendrocalamus Used for construction,
membranaceus pulp, chopsticks,
handicrafts, and shoots are
edible
13. [ Dendrocalamus | This species is cultivated | Assam and Used for pulp,
longispathus in many locations. Manipur landscaping, curtain,
agarbatti, toothpicks,
making baskets and
containers
14. | Dendrocalamus West Bengal, | Used for animal fodder,
sikkimensis Sikkim, pump, fencing, hut, ropes,
Arunachal water pipes
Pradesh,
Meghalya,
Nagaland
15. [ Dinochloa Used for pulp,
andomanica construction, edible and
leaves medicinal
16. | Gigantochloa It is popularly known as Used in traditional
Atroviolacea Java black bamboo and musical instruments and
Tropical black bamboo. furniture. Also used in
The leaves of the decorative item.
gigantochloa atrovioacea
are lance shaped.
17. | Schizostachyum |[ It Is found at the altitude | Parts of Assam | Used in production of

several things like mats
and baskets.
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18. | Schizostachyum Landscaping, handicrafts
pergracile used for pulp.
19. [ Thyrsostachys [ The specie of bamboo Tripura Used in manufacture of
Oliveri was introduced into products like fishing rod,
Tripura. The culm of this pole vault poles and many
bamboo is solid in more.
texture and height of 7m.
20. | Pseudoxytenant Used for construction,
hera stocksii furniture, basketry,
agarbatti, handicrafts and
food containers
21. | Ochlandra This type of bamboo Used for pulp, mat
travancorica requires deep brown soil, weaving, basketry,
acidic loam with granular bamboo ply, umbrella
structure. handles, fishing rods,
handicrafts, etc.
22. | Melocanna Requires well-watered Assam and Used in flute making,
baccifera sand clay loam, alluvial | Manipur weaving, paper pulp,

soil, well drained
residual soil of pure sand
and low sandstone hills.

floats for transportation,
handicrafts
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Annexure 4:

Details of current bamboo cluster in India

Sr. | Name State District
No.
1 | Bamboo and cane craft cluster Nagaland Mokokchung
2 | Bamboo and pottery mini cluster Madhya Pradesh Hoshangabad
3 | Bamboo based indigenous toys cluster Madhya Pradesh Balaghat
4 | Bamboo cluster Madhya Pradesh Betul
5 | Bamboo craft cluster Amravati Maharashtra Amravati
6 | Bamboo crafts cluster Jharkhand Ranchi
7 | Bamboo processing major cluster Maharashtra Sindhudurg
8 | Baripada bamboo cluster Odisha Mayurbhanj
9 | Bhawanipatna bamboo cluster Odisha Kalahandi
10 | Burhanpur bamboo cluster Madhya Pradesh Buranpur
11 | Cane and Bamboo cluster manipur Manipur Chandel
12 | Cane and bamboo cluster selsella Meghalaya West Garo Hills
13 | Cane and bamboo furniture and utility product | Manipur Tamenlong
cluster
14 | Cane and bamboo processing and furniture Nagaland Zunheboto
making cluster
15 | Cane and bamboo furniture and cane Manipur Imphal east
processing cluster
16 | Chandrugonda Bamboo cluster Telangana Bhadradri
Kothagudem
17 | Charilam bamboo handicraft cluster Tripura Sepahijala
18 | Dhenkanal bamboo cluster Odisha Dhenkanal
19 | Dimapur bamboo and textie cluster Nagaland Dimapur
20 | Lantana and bamboo cluster Madhya Pradesh Dindori
21 | Sakoli bamboo cluster Maharashtra Bhandara
22 | Tapi bamboo cluster Gujarat Tapi
23 | Tilakwada bamboo craft cluster Guijarat Narmada
24 | West Tripura bamboo mat cluster Tripura West Tripura
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